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.THE LIFE AND WORK OP THE REVD. T. H. E. C ESPIN 
PERPETUAL CURATE OP TOW LAW 
WITH SPECIAL REFERENCE TO HIS 
ASTRONOMICAL RESEARCH 
REFERENCES 
VOLUME 1 
Espin,His Life and Work 
The following i s a complete l i s t of items contained 
i n the volumes of references. 
I n addition a l i s t of contents i s prefixed to each 
component volume. 
LIST OF ALL REFERENCES 
Glossary of abbreviations used. 
Sources of information. 
Material published i n the s c i e n t i f i c press 
The English Mechanic 
Monthly Notices of the Royal Astronomical Society 
Astronomische Nachrichten 
Nature 
The Observatory 
I l l u s t r a t e d Science Monthly 
Journal of the B r i t i s h Astronomical Association 
Journal of the Royal Astronomical Society of Canada 
Journal of the Liverpool Astronomical Society 
The Astronomical Register 
Knowledge 
Astrophysical Journal^, 
B u l l e t i n de l a Socie'te Astronomique. de France 
Astronomy and Astrophysics 
Journal of Science 
Popular Astronomy 
The Church Monthly 
Unidentified French journal 
Material published p r i v a t e l y :.-
The Comet of 1882 
A catalogue of the magnitudes of 500 stars i n 
Auriga, Gemini, and Leo Minor 
Photographic photometry and spectroscopic 
observations 
P r a c t i c a l work with the telescope 
Twenty y e a r B observations of thunderstorms and 
preliminary note on the photographs of the 
el e c t r i c spark 
The d i s t r i b u t i o n of stars of Type I I I and of s t e l l a r 
spectra i n space 
A possible factor i n volcanic eruptions 
Man - a symmetry 
Preliminary note on the sulphur springs of 
Durham County and neighbourhood 
Espin, His Life and Work 
L i s t of a l l references (concluded) 
Wolsingham Observatory Circulars 
Wolsingham Observatory Reports 
Wolsingham Parish Magazine of 1888 
An extract from the Minuses of the Newcastle 
Astronomical Society 
Extracts from The Times 
An outline of the l i f e of Zeger-Bernard van Espen 
The career of the Worshipful Thomas Espinell Espin 
Tow Law youths ordained i n the Church of England 
A note on eccl e s i a s t i c a l procedures 
Indices of r e t a i l prices 
Diagram of the types of s t e l l a r spectra according 
to Seccrhi 
Note on the mineral resources of the Tow Law area 
Note on the addresses of T. H.E.C. Espin and W*H» St., 
Quintin Gage at Wolsingham 
Musical score - ' i t came upon the midnight clear' 
Wolsingham Observatory V i s i t o r s Book 
A c o l l e c t i o n of items from Mr* Milburn 1 s scrapbook 
Personal items r e l a t i n g to Espin :-
B i r t h c e r t i f i c a t e 
Death c e r t i f i c a t e 
Last W i l l and i t s two c o d i c i l s 
Personal l e t t e r from the Bishop of Durham 
Lunar map 
Maps of Tow Law 
A c o l l e c t i o n of photographs 
A copy of 'The Red Stars' (1890) 
Espin,His Life and Work 
CONTENTS J)F_THIS_VOLUME 
Glossary of abbreviations used 
Sources of information 
Material published i n the s c i e n t i f i c press 
The English Mechanic 
Espin, His Life and Work 
GLOSSARY OP ABBREVIATIONS USED IN THE REFERENCES 
Numerous symbols are employed and these can d i f f e r i n 
meaning between one observer and another, although t h e i r 
significances usually become apparent whilst reading a text. 
Those following were i n general use during the l i f e t i m e of Espin, 
Greek l e t t e r abbreviations are l i s t e d separately af t e r 
the main body of symbols. 
ill Australis. ( i . e . southern) Aitken. (Robert Grant Aitken 1864-1951 Lick Observatory, Mount Hamilton, C a l i f . U.S.A.) 
( 3) Argelander (F. W.A. Argelander 1799-1875, German 
astronomer and author of the durchmusterung of 
324,198 stars) 
A.C. (l) Also w r i t t e n A.G.C., Argentine General Catalogue. 
(2) Astrographic Catalogue. 
Addit. Additional. 
A.D. S. Aitken 1 s double stars. 
A.G. (l) Astronomische Gesellschaft star catalogue. 
(2) Argentine General Catalogue. Also wr i t t e n A.C. 
A.G.C. Aitken's General Catalogue of Double Stars (1932). 
A. N. Astronomische; Nachrichten. A German astronomical 
journal. 
Ar. Argelander. Described under A. 
AV Algol variables. 
B ( l ) A banded spectrum of uncertain character. 
Borealis. ( i . e . northern) 
Birmingham. (John Birmingham, Millbroak, Tuam, 
Co. Galway, astronomer and musician, author of 
'The Red Stars'. Also w r i t t e n Bm. and Birm.) 
Barnard Prof. E.E. Barnard, Lick Observatory, Mount Hamilton, 
C a l i f . U.S.A, 
b. ) 
bl.) 
B. A..C. B r i t i s h Association Catalogue (of stars) 
B.D. Bonner Durchmusterung. Argelander's catalogue 
detailed under A. 
B.D. S. Burnham's General Catalogue of a l l double stars w i t h i n 
121° of the North Pole. (S. W, Burnham, of the 
Dearborn, Washburn, Lick, and Yerkes, observatories, 
U.S.A. Also w r i t t e n B.G.C.) 
B.G.G. Burnham's General Catalogue as described under B.D. S. 
Bies G. van Biesbroeck, Royal Observatory, Uccle, Belgium, 
bin binary 
Birm Birmingham!. Detailed under B. 
blsh b l u i s h colbar 
Bm Birmingham. Detailed under B. 
blue colour 
Espin,His Life and Work r ., ,% ^ ' Glossary (continued) :-
C.A.G- Catalogue of the Astronomische Gesellschaft. 
C. G.C. Cape General Catalogue of 12,441 stars f o r 
the Epoch 1880. 
CI Glassis ( i . e . a group) 
Col colour 
Com or) The f a i n t e r companion star i n a "binary system. 
Comes ) ( p l u r a l : comites, applicable to the f a i n t e r 
stars i n a c l u s t e r ) , 
c.p.m. common proper motion. 
D or) The distance apart of binaries, measured i n 
d ) seconds or arc on a great c i r c l e of the 
heavens containing both stars. 
D. B. deep bands. 
DT A D' Arrest. (Heinrich Louis D1 Arrest, a German 
observer associated with Johann G o t t f r i e d Galle 
i n the i d e n t i f i c a t i o n of the planet Neptune 
on 23-9-1846. A comet i s named aft e r him). 
De Dembowski. (Baron Ercole Dembowski of Gallarate, 
I t a l y . Elected F.R.A. 3. 8-11-1878). 
D. M. Durchmusterung. ( i . e . a star survey or catalogue) 
Da Doberck. (W.A. Doberck, Hong-Kong astronomer. 
Also of the. Markree Observatory,. Go. Lei t r i m ) 
Doo D o o l i t t l e . (Prof. Eric D o o l i t t l e , Flower 
Observatory,, U.S.A.). 
Dpi duplex 
Du Dune*r. ( N i l s C. Duner, Uppsala - a Swedish 
astronomer) Author of 1 Les et o i l e s spectres 
de la troisieme classe 1 . 
E. B. Espin's e d i t i o n of Birmingham's catalogue of red 
stars ( i . e . Cunningham Memoirs - V, of the 
Royal I r i s h Academy : 1890) 
El E l l i s o n . (W.F.A. E l l i s o n , Armagh Observatory) 
Es Espin. (Revd. T. H. E. C Espin, Tow Law.) 
Es-Birm Applied to stars whose i d e n t i f i c a t i o n was the j o i n t 
work of Espin and Birmingham* 
F Flamsteed. (Revd. John Flamsteed, 1646-1719, 
f i r s t Astronomer Royal, ordained 1675, author 
of the Greenwich star catalogue Historia 
Coelestis Britannica, published posthumously 
i n 1725) 
F l Flammarion. (N.C. Flammarion, 1842-1925, a French 
astronomer who did much to popularise 
astronomy) 
Fr Franks. (A B r i t i s h amateur astronomer who, i n 
1884, carried out work on the estimation of 
star colours) 
Espin,His Life and Work Glossary (continued) :-
G.C. 
Gl 
Gr 
grn 
grnsh 
H 
h 
Hh 
Ha 
Har 
Ho 
Holmes 
Hn 
Hu 
Hy 
I 
i.e. 
K 
Kr 
General Catalogue ( i . e . S. W. Burnham's general 
catalogue of stars, detailed under B. D. S.) 
G l e d h i l l . ( J . G l e d h i l l , Beraerside Observatory, 
Halifax, Yorks. associated with Grossley and 
Wilson i n compiling ' A handbook of double 
stars' , i n 1879) 
Grover. (C. Grover, Observer-in-charge of Sir 
Wilfred Peek's observatbry at Rousdon near 
Lyme Regis). 
green colour 
greenish colour 
Sir William Herschel, 1738-1822. (father) 
Sir John Herschel, 1792-1871. (son) 
Sir John Herschel's catalogue of his father 1 s 
double stars. 
Hall. (Asaph H a l l , U.S. Naval Observatory, 
Washington,, U.S.A.) 
Harvard. (Harvard College Observatory, Cambridge, 
Massachusetts, U.S.A.) 
Hough. (G. W. Hough, Cape of Good Hope 
Observatory, and Dearborn Observatory, U.S.A.) 
Mr. Edwin Holmes, an English amateur astronomer. 
Holden. (Edwin S„ Holden, Washburn and Lick 
observatories, U.S.A.) 
Hussey. (Prof. W.J. Hussey, Li c k Observatory, U.S.A. 
u n t i l 1905) 
Bright hydrogen lines ( i n a spectrum) 
Innes. (R. T.A. Innes, Cape of Good Hope Observatory 
u n t i l 1896 : Union Observatory, Johannesburg 
af t e r 1896) 
Index Catalogues of 1895 and 1910 which bring the 
N. G. C. ( q. v.,) up to date to the year 1907. 
Jonckheare. (Robert Jonckheere, L i l l e University 
Observatory, Hem, Prance) 
(1) Knott. (George Knott, Knowles Lodge, Cuckfield, 
Sussex, an English amateur astronomer. 
(2) Konkoly. (Dr. N. de Konkoly, an Austrian 
astronomer) 
(3) Krueger. (A.. Krueger, Kiel,, Germany, also 
wri t t e n Kr.) 
Krueger,, see above. Also w r i t t e n K. 
Espin, His Life and Work 
Glossary (continued) :~ 
L L a c a i l l e , (N.L. de L a c a i l l e , 1713-1762, a 
French astronomer and observer of over 
10,000 southern stars) 
LL Lalande. ( J.J.L. de Lalande, 1732-1807, a 
French astronomer and author of planetary 
tables) 
L.P. Lick photograph. i.e. one taken at the Lick 
Observatory, Mount Hamilton, C a l i f . U.S-A. 
L.V. 6 Lyra variables. 
Lv Leverrier. (Urbain J.J. Leverrier, 1811-1877, a 
French astronomer and the theoretical 
discoverer of the planet Neptune*) 
M ( l ) maximum. 
(2) Messier. (Charles Messier, 1730-1817, a 
French astronomer and the discoverer of 13 
comets. Author of a catalogue of nebulae 
and star clusters) 
(3) Messier's catalogue mentioned above, or a star 
detailed therein e.g. M81 Ursae Major) 
m minimum 
Md Long period variables with b r i g h t hydrogen l i n e s . 
n north 
nf north following 
N.G.C. New General Catalogue of Sir John Herschel's 
nebulae and clusters with other observations, 
prepared by J.L.E. Dreyer of the Armagh 
Observatory i n 1890. 
n. o. nudis occulis = naked eye. 
np north preceding. 
0 Orange colour, 
o no colour stated. 
Obs (l) Observatory. 
(2; observed, 
or orange colour. 
ORR Orange-red colour. 
P ) ( l ) Period, ( i . e . the time of one complete 
p ) revolution) 
gaseous nebulae. 
Position angle, also w r i t t e n P.A. q.v. 
Pechiile. (C.F. Pechule, Urania Observatory, 
Copenhagen, a Danish astronomer) 
P.A. Position angle. (The p o s i t i o n angle i s measured 
from north (0°). East i s 90° foll o w i n g , and 
south 180° following.. Also abbreviated P. 
Note : I n double star measurements the P.A. i s 
"ETie angle between a s t r a i g h t l i n e j o i n i n g the 
two stars and another s t r i g h t l i n e drawn from 
the primary star to the north.) 
Espin, His Life and Work 
Glossary (continued) 
P.C. Photographic Catalogue. (A catalogue of the 
magnitudes of 500 stars i n Aurigae, Gemini, 
and Leo Minor, "by T. E„ Espin t Liverpool, 1884) 
Perr Perrotin. (J. Perrotin of Nice, a French astronomer) 
Ph P h i l l i p s . (Revd. T.E.R. P h i l l i p s , Hendford Vicarage, 
Yeovil, Somerset, a noted English amateur 
astronomer.) 
Pi Pickering. (Prof. E.C. Pickering, Harvardl College 
Observatory, U.S.A.) 
P. Sm. Piazzi Smyth. (Charles Piazzi Smyth, 1819-1900, 
Astronomer Royal f o r Scotland, 1845-1888. 
Also wr i t t e n Snu) 
Pr Precedens. ( i . e . preceding) 
prec precession, 
pr. mot. proper motion. 
P.M. do. 
Q Novae. ( i n general terms) 
R red colour. 
R1 pale red colour. 
Ra very pale red colour. 
R.A. Right Ascension. 
R.H.P. Revised Harvard Photometry. 
rm r e c t i l i n e a r motion. 
r.m. ) r a d i a l motion. i.e. theicomponent of motion of a 
rad. mot) s t e l l a r object along the l i n e of sight of an 
observer on the earth. 
RR very red colour. 
ill south. the distance apart of two stars i n a binary system. Also w r i t t e n D q. v. 
Sa Sadler. (Revd. Herbert Sadler, Hon!ton Rectory, 
Devon, an English amateur astronomer) 
Sch. ) Scheiner. (Prof. J u l i u s Scheiner. Astrophysical 
Scheiner) Observatory, Potsdam, Germany/ 
S.D. S. Southern Double Star catalogue. 
Se Secchi. (Fr. Angelo Secchi S.J. Director of the 
Observatory of the Collegio Romano, Rome. Author 
of the Secchi c l a s s i f i c a t i o n of stars i n t o four 
spectroscopic types.) 
sec. var. secular v a r i a t i o n . 
See Dr. T.J.J. See of the Lowell and Flagstaff 
observatories, U.S.A. 
seq. sequens ( i . e . following) 
sf south following 
Sh South. ( S i r James South, j o i n t author with Sir John 
Herschel of 'Observations of 380 double and 
t r i p l e stars..in the years 1821, 1822, and 1823.) 
Sm Smyth. (Charles Piazzi Smyth, detailed under P. Sm.) 
Espin,His Life and Work 
Glossary (continued) :-
Sp Spectral type. (on the Secchi c l a s s i f i c a t i o n ) 
spec.) continuous spectrum, cont.) 
St Stone's Gape Catalogue. 
S.V. short-period variables. 
T A new star or nova. 
v very, 
var variable. 
V.D.B. very deep bands. 
W ( l ) Webb* (Revd. T.W. Webb, Hardwick Vicarage, 
Herefordshire. Author of 'Celestial Objects 
for Common Telescopes'.) 
(2) Wolf. (Prof. Max Wolf, Heidelberg, a 
celebrated German astronomer) 
w white colour. 
Wa Ward. (Mr. Isaac Ward of Belfast, an amateur 
astronomer) 
wy whitish yellow colour. 
y yellow colour. 
ysh yellowish colour. 
yr yellowish red colour* 
Z.D. Zenithal distance. 
Exclamation marks i ( I » 
Single, double, and t r i p l e , emphasize the 
increasing i n t e n s i t i e s of spectral bands, 
using the Secchi c l a s s i f i c a t i o n . 
L etters A:B:C: ... : 
I n a star group the most prominent (the primary) 
i s given l e t t e r A. Lette r s B and G are a l l o t t e d 
to the companions i n order of t h e i r distances 
from the primary. The. symbols AB,BC,AC, 
indicate the separations of the components. 
Greek l e t t e r abbreviations 
These f o l l o w on the next page. 
Espin, His Life and Work , . 
Glossary (concluded) :-
Greek_letter abbreviations :-
a Right Ascension. 
3 Burnham. (S. W. Burnham of the Dearborn, 
Washburn, Lick, and Yerkes observatories, 
U. S.A.) 
6 Declination. 
6 Position angle. 
p ( l ) the distance apart of two stars i n a 
1 binary system. 
(2) an abbreviation thought to refer to 
G.D. Roe, a U.S. astronomer. 
cr Stars i n the appendix to Vol. I l l of the 
Poulkova Catalogue. 
2? F r e i d r i c h Georg Wilhelm von Struve. (father) 
os Otto Wilhelm von Struve. (son) 
o£s Poulkova Catalogue : Part I I . 
Espin, His Life and Work 
S0URGE3_0P_INP0R^ATI0N 
The items i n t h i s l i s t are complementary with those 
references which have "been photocopied. Adjacent to each 
one, and i n parentheses, i s given the place where complete 
copies are available f o r consultation. 
Mark Pattison and the Idea_of a University: 
Jonn'Bpaff owT~C.fi.P. ~: ~~9"67". ~ 
(Newcastle-on-Tyne Central Reference Library : r e f 378) 
The Railways of Weardale: 
f~§. ~Sou~~hwaTte~: Railway Correspondence and Travel 
Society : 1965. (Newcastle-on-Tyne Central 
Reference Library : ref L. 656* 2) 
Engineers : ~ Vol. 5 : 1857. 
fTHe'North of England I n s t i t u t e of Mining and Mechanical 
Engineers, Neville H a l l , Newcastle-on-Tyne*) 
X-rays •._Their_Discovery_and Applications : 
Brian Bowers "HTM". 3.5 : "London "1970. (on sale) 
The Journal_of the_Liverpool Astronomical_Societ£ : 
~T8~~~onwar3s. "(Mr" B.Lr~Birch7 L i b r a r i a n of the 
Society, Beech Tree House, 8 Larcombe Avenue, 
Upton, Cheshire.) 
§E222ia_-£§*~252~^2?_Y£M2a_t§ : 
undated.~ ~~The~6bservatory of the Collegio Romano, 
Rome.) 
A_New_Star_Atlas_^_19th edi t i o n |_ revised and corrected 
~y^TrE;__EspIn : I8S5T Su~nor~ E.A7 Proctor. 
fThe Reading^Room of the B r i t i s h Museum : 
ref Maps : 33 : a : 50) 
A_S*ar_Atlas_for_Student8_and : 
^2li§I^_I?}§_22"_2i*®^If2_?Z?^IIS"fiS '• "18967" Suthor RTA. Proctor. (The Reading Room of the B r i t i s h Museum : r e f Maps : 33 : c : 3l) 
^eYOI^l5^_greatly_enlarge§~by ^~E^_Esgrn : 
Vol I 1893~: Vol I I 18947 "Library of "he Royal 
Astronomical Society, Burlington House, P i c c a d i l l y , 
London, ref QB-63) 
Celestial_Objects_for Common Telescopes : 6th e d i t i o n : 
Being a reprin"~of~~ne~'~fi~eai~I6n"~~VoT~~r~aM~Tl 
1896. (Library of the Royal Astronomical Society, 
Burlington House, P i c c a d i l l y , London : ref QB~63) 
Espin, His Life and Work 
Sources of information (concluded) : 
Celestial_Objects_for Common Telescopes : 6th_edition : 
~ I'l2£2!iS^Y_£5Yi§55_?£_?^?Z_llB52 7oIs~I a n 3 _ I I ~ 
1917. ~("Durham~University Science Library, South. 
Road, Durham City : ref XXr-523-WE) 
Stars : Robert G. Aitken : Dover Publications 
1964 e3itIon. (Newcastle-on-Tyne Central Reference 
Library : r e f 523*84) 
Retrospect of_an Unimgortant_Life : Vol I I : 1920-1939 : HerBer^~HensTey~Henson : O.uTP. : 1943. 
(Newcastle-on-Tyne Central Reference Libra r y : ref 920) 
British_Association f o r the Advancement_of Science : 
Report of ^Tie SB^EHee^Ing'a^ NorwIcR F'lugusi 1868 : 
pp: 165-170. A Paper by Padre Secchi e n t i t l e d 'On 
Stel l a r Spectrometry'. ( B r i t i s h Association f o r the 
Advancement of Science, 3 Sanctuary Buildings, 20 Great 
Smith Street, London S.W.I.) 
of_Durham : Francis Whellan~an5 Co :_1894.*~ ~ 
IfNewcastTe-on-Tyne Central Reference Libra r y : ref 942»8l) 
A Victorian History of the County of Durham : Vol I I . wrTIIam~Page"Frsr57~T"T9~07r " 
(Newcastle-on-Tyne Central Reference Libra r y : ref 942»8l) 
A_History__of _the_Parishes_of _Thornle£_and 
^i5^_I^5_ T2?^l5iS °£ B r 8 d l e y _ L : L 7 _ e t c . Brig-Gen. ~H. Conyefs~§urtees : 1926. 
(Newcastle-on-Tyne Central Reference L i b r a r y : ref 942*8l) 
The_North_Eastern Railway ^_Its_Rise_and_Development t 
W7w. "TomTIntion : Andrew Reld : Newcastle :~1914. 
(The University Library, Palace Green, Durham City : 
re f L. 385) 
The Journal of the British_Astronomical_Association : 
"(THe B r i t i s h Agronomical Association, BurlingTon 
House, P i c c a d i l l y , London.) 
The Nautical Almanac : (1882 onwards) 
tNeweasele-on-Tyne Central Reference Library : ref 527) 
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PUBLISHED MATERIAL IN THE SCIENTIFIC PRESS RELATING TO 
THE REVD. T. H. B» C. ESPIN AND_HIS ASSISTANTJ^r^_m L MILBURN 
(Pri v a t e l y published material i s detailed i n a separate l i s t ) 
CLASSIFIED EXTRACTS 
No^^of 
Journal N a t i o n a l i t y iterns 
English Mechanic B r i t i s h 271 
Monthly Notices of the Royal B r i t i s h 144 
Astronomical Society 
Astronomische Nachriehten German 58 
Nature B r i t i s h 33 
The Observatory B r i t i s h 32 
I l l u s t r a t e d Science Monthly B r i t i s h 13 
Journal of the B r i t i s h B r i t i s h 10 
Astronomical Association 
Journal of the Royal Canadian 8 
Astronomical Society of Canada 
Journal of the Liverpool B r i t i s h 5 
Astronomical Society 
Astronomical Register B r i t i s h 4 
Knowledge B r i t i s h 4 
Astrophysical Journal U.S.A. 3 
B u l l e t i n de l a Societe French 2 
Astronomique de France 
Astronomy and Astrophysics U.S-A. 2 
Journal of Science B r i t i s h 1 
Popular Astronomy U.S.A. 1 
The. Church Monthly Canadian 1 
Unidentified French journal French 1 
_593_ 
See also notes on the fol l o w i n g 
page. 
Espin, His Life and Work 
Notes :-
The contribution by Espin to 
The Church Monthly' relates to the star of 
Bethlehem and i t aims at corr e l a t i n g r e l i g i o n 
with astronomy : i t i s included only f o r the 
sake of completeness. 
A disclaimer i s required f o r one 
publication. I n 1890 there appeared a 
T Handbook f o r t r a v e l l e r s i n Durham and! 
Northumberland' and i t s editor was Thomas 
E. Espin. ... I t has been established that 
t h i s was the work of Chancellor Espin, Rector 
of Wolsingham, the father of the. Revd. T.H.E.C. 
Espin. 
pin, His Life and Work 
THE^ENOLI SH_M EGHANIG 
The o r i g i n a l t i t l e of t h i s journal was 'English 
Mechanic and World of Science' . I t changed to r E n g l i s h 
Mechanics-and World of Science1 on 5th October 1923, and i 
again changed to 'English and Amateur Mechanics' on 29th 
October 1926* With the l a s t a l t e r a t i o n the volume 
numbering restarted at I . The short t i t l e given above 
w i l l be used throughout f o r consistency. 
PHOTOCOPIES OP PUBLISHED MATTER RELATING TO THE REVD. 
T.H.BJG. ESPIN AND HIS ASSISTANT Mr. WILLIiM MILBURN. 
Items are i n t h i s sequence 
Date : volume r page : b r i e f t i t l e . 
7-4-1876 : XXIII : 93. 
Letter from W..G.P. on © Orionis and other stars. 
21-4-1876 : XXIII : 146. 
Let t e r from F.R.A. S. refers t o that of W.G.P. supra. 
21-4-1876 : XXIII : 148. 
Let t e r from B. refers to that of W.G.P. also. 
5-5-1876 : XXIII : 198. 
Let t e r from T.E.E. on ©. Orionis. 
12-5-1876 r XXIII : 225. 
Let t e r from W.G.P. i n reply to that from T.E. E. 
26-5-1876 : XXIII : 279. 
Lette r from T.E.E. on 6 Orionis. 
2-6-1876 : XXIII : 306. 
Lette r from Aconite on 6 Orionis, directed t o T.E.E. 
16-6-1876 : XXEII : 355. 
Let t e r from T.E.E. i n reply to Aconite's enquiry. 
30-6-1876 : XXEII : 403. 
Let t e r from Aconite on the v a r i a b i l i t y of 6 Orionis. 
29-12-1876 : XXEV : 394. 
Lette r from Jyks on a double star i n Lyrae. 
29-6-1877 : XXV : 384. 
Letter from T.E.E* on the Moon and a double star i n 
Lypaa, addressed to Jyks. 
Espin,His Life and Work 
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28-9-1877 : XXVI : 68;. 
A new method of measuring double stare etc. 
7- 12-1877 : XXVI : 310. 
Roots and squares : testing telescopes. 
28- 12-1877 : XXVI : 383-384. 
Observations of various stars. 
25-1-1878 : XXVI : 480. 
Letter on Geti and Malby's planisphere from Espin, 
hut wrongly printed as from P.G. Dennett. 
8- 2-1878 : XXVI : 527. 
Lette r from Espin correcting the error supra. 
22- 2-1878 : XXVI : 574. 
Data r e l a t i n g to 18 red and orange stars. 
1-3-1878 : XXVI : 601. 
Corrections- i n the data supra. 
8- 3-1878 : XXVI : 624. 
Letter from J.E. Gore on star magnitudes and red stars 
r e f e r s to Espin 1 s work. 
29- 3-1878 : XXVII : 62. 
Coloured double stars, etc. 
20-0-1878 : XXVIII : 37. 
Various red stars. 
15-11-1878 : XXVIII l 248. 
Variations i n the colours of red stars. 
13-12-1878 : XXVIII : 345. 
Colours of stars : star magnitudes, etc. 
17-1-1879 : XXVIII : 473. 
Comparison of star magnitudes as determined "by 
Espin, Heis, and Herschel. 
7-3-1879 : XXVIII : 628-629. 
Magnitudes of stars i n Monoceros. 
23- 1-1880 : XXX : 480-481. 
Organization of amateur astronomers : red stars. 
9- 4-1880 : XXXE : 110. 
Astronomical objects. 
9-7-1880 : XXXI : 422. 
New ed i t i o n of Webb's 'Celestial Object a 1. 
Espin,His Life and Work 
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17-9-1880 : XXXII : 36. 
Aquila and Aquarius. 
24- 9-1880 : XXXEI : 59. 
F.R.A.S. comments c r i t i c a l l y on Espin'a red atar -
Birm 483. 
8-4-1881 : XXXIII : 113. 
Observations of varioua stars. 
13- 5-1881 : XXXIII : 231-232. 
A. 3. Williams comments on Espin 1 a observations. 
27- 5-1881 : XXXIII : 281. 
Double stars : aurora displays* 
25- 11-1881 : XXXIV : 281* 
St e l l a r v a r i a t i o n : star magnitudes. 
2-12-1881 :: XXXIV i 300-301. 
P.R.A.S. comments on Espin and 'red' stars. 
16- 12-1881 : XXXIV : 352. 
Gemmill comments favourably on Espin 1 s opera-glass 
method f o r determining star magnitudes. 
30- 12-1881 : XXXIV : 400. 
Star magnitudes as found "by Espin and Read using 
opera glasses. 
17- 3-1882 : XXXV : 32-33. 
Gemmill on star magnitudes. 
31- 3-1882 : XXXV : 80. 
Opera Glass enquires the method of 'simple sequencing1 
used "by Espin i n determining star magnitudes. 
14- 4-1882 * XXXV ; 126-127. 
Espin answers Opera Glass and comments on the 
v a r i a b i l i t y of a star i n Ursa Major. 
21-4-1882 : XXXV : 150-151. 
Team work on double stars and variable stars by Espin, 
Gage, and Read. 1st report. 
28- 4-1882 : XXXV : 168.. 
Summary of a paper read by Espin to the Liverpool 
Astronomical Society on 'What to observe and how to 
observe i t ' » 
7-7-1882 : XXXV * 400. 
Catalogue of suspected variable stars - I , by Espin, 
Gage, and Read. 
Espin, His Life and Work 
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14-7-1882 s XXXV" : 426. 
Chandler1 s discovery of the short periofi of the 
variable star U. Ophiuchi. 
14- 7-1882 : XXXV r 427. 
Catalogue of suspected variable stars - I I , by Espin, 
Gage, and Read. 
21- 7-1882 : XXXV : 449. 
Catalogue of suspected variable stars; - I I I , by Espin, 
Gage, and Read. 
28-7-1882 :: XXXV : 475. 
Catalogue of suspected variable stars - IV, by Espin, 
Gage, and Read. 
4-8-1882 : XXXV : 497-
Catalogue of suspected variable stars - V,•by Espin, 
Gage, and Read.. 
11-8-1882 :: XXXV : 520. 
Catalogue of suspected variable stars - VI, by Espin, 
Gage, and Read. 
18- 8-1882 : XXXV : 546. 
Catalogue of suspected variable stars - V I I , by Espin, 
Gage, and Read. 
15- 12-1882 : XXXVI : 337. 
Large meteor seen by Mr.. E.T. Ghurton from Wallasey. 
22- 12-1882 : XXXVI : 357. 
Geramill comments ofl the Espin, Gage, and Read, 
catalogue (supra). 
19- 1-1883 : XXXVI : 448. 
Burnham's l e t t e r on Espin's discovery of a double 
star near 16 Aurigae. 
26-1-1883 r XXXVI : 471. 
Lecture by Espin on 'Some new double stars'. 
9-2-1883 : XXXVI : 519. 
A notice of Espin's lecture on the Great Comet of 1882.. 
23- 2-1883 : XXXVI : 567-568. 
Letter from w. 8. Pranks mentions the work of Espin, 
Gage, and Read, on variable stars. 
9-3-1883 : XXXVII : 9. 
Addenda to the oatalogue of suspected variable stars. 
Espin,His Life and Work 
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23-3-1883 t. XXXVTI : 57-58. 
Letter from J.E. Gore deals i n d e t a i l with the work 
of Espin, Gage, and Read, on variables. 
20-4-1883 : XXXVII : 147. 
Espin elected as Observer of the Liverpool Astronomical 
Society. 
18-5-1883 : XXXVII : 241. 
Espin l e t t e r from the Observatory of the Liverpool 
Astronomical Society, on variable stars., 
1-6-1883 i XXXVII : 287. 
Espin's lecture on the variable star U. Monocerotis. 
29-6-1883 : XXXVII : 384. 
Espin's new photometer f o r measuring l i g h t from 
variable stars. 
28-9-1883 : XXXVTI I : 86-87. 
Systematic observations of variable stars at the 
Observatory of the Liverpool Astronomical Society. 
5-10-1883 :: XXXVTI I : 104-105. 
Meeting of the Liverpool Astronomical Society :. b r i e f 
note of Espin re the work at the observatory. 
23-11-1883 : XXXVTII : 262. 
Espin's paper on the a c t i n i c l i g h t of the stars. 
28-12-1883 :: XXXVTII : 364. 
Espin chairs a meeting addressed by Miss E. Brown. 
1-2-1884 : XXXVIII : 467-468. 
Espin's lecture on a new theory of the cause of 
s t e l l a r v a r i a t i o n . 
29-2-1884 : XXXVTII : 555-556. 
Espin chairs a meeting of the Liverpool Astronomical 
Society. 
28-3-1884 : XXXIX : 74. 
Espin chairs a meeting of the Liverpool Astronomical 
Society.. 
11-4-1884 :: XXXIX : 121* 
Colours of 23 stars. 
2-5-1884 : XXXIX : 183-184. 
Espin chairs a meeting of the Liverpool Astronomical 
Society. 
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9-5-1884 : XXXIX : 209-210. 
Review of the work of the Liverpool Astronomical 
Society f o r the 1883-1884 session. 
15-8-1884 : XXXEX : 5 36. 
Coloured stars : observations abroad on the Rigi 
Scheideck (Switzerland) . 
22-8-1884 : XXXIX : 559. 
Meeting of the Liverpool Astronomical Society : Espin'8 
presidential report on s t e l l a r photography etc. 
24-10-1884 : XL : 174-175. 
Liverpool Astronomical Society, 4 t h session. Espin 
chairs the opening meeting. 
21- 11-1884 : XL : 258-259. 
Financial d i f f i c u l t i e s of the Liverpool Astronomical 
Society during Espin 1 s presidency. 
26-12-1884 : XL : 364. 
Prof. Pickering's paper based on Espin's observations 
of atmospheric absorption. 
2-1-1885 : XL : 377. 
Leading a r t i c l e on Progress of Astronomy i n 1884 
refers to the work of Espin.. 
24-4-1885 : XLI : 166. 
Espin's test of an occulting eyepiece. 
22- 5-1885 : XLI : 254-255. 
Paper on 'The probable periofl of the variable star 
LL 14551' . 
12- 6-1885 : XLI : 322.. 
Variable stars and red stars. 
17-7-1885 ? XLI : 429-430. 
Gemmill comments on Espin's recent work. 
23- 9-1885 : XL 11 : 80. 
Espin's observations of the Milky Way : his change of 
address to Wolsingham. 
23*10-1885 : XLII :. 160. 
Calver's l e t t e r quotes Espin's use of Newtonian 
r e f l e c t o r s . 
2 3-"» 0-1885 : XLII : 164-165. 
Reflecting and r e f r a c t i n g telescopes. 
13- 11-1885 : XLII : 221-222. 
The Merope Nebula. 
Espin, His Life and Work 
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3- 1-1886 : XLII : 380. 
Re-observation of catalogued red stars. 
15-1-1886 : XLII : 402-403. 
P.R.A.S. refers to changes i n the Liverpool Astronomical 
Society. Espin's l e t t e r s on (a) P i Leporis, and 
(b) Gore'8 Nova i n Orion. 
5-2-1886 : XLII : 467. 
Espin re-elected Special Observer to the Liverpool 
Astronomical Society : another society gives him an 
honorary - but worthless - t i t l e . , 
12-2-1886 : XLII : 489. 
P.R.A.S. derides the honorary t i t l e supra. 
26-3-1886 : X L I I I : 80. 
A new variable star 11 Canis Majoris. 
30-4-1886 : XL I I I t 189. 
The magnitude and colour of Nova Andromedae. 
7-5-1886 : XL I I I : 211-212. 
Pranks refers to Espin 1 s observations of Nova Andromedae. 
Espin'8 l e t t e r on the suspected variable star B 277 Vir g i n i s 
14-5-1886 : X L I I I : 233-234. 
Hopkins comments c r i t i c a l l y on Espin 1 s observations of 
Nova Andromedae. 
21-5-1886 : X L I I I : 252-25 3. 
Financial troubles of the Liverpool Astronomical Society : 
Espin's Circular No. 3. 
28-5-1886 : XL I I I : 278-279. 
Liverpool Astronomical Society t Espin involved i n 
controversy. 
4- 6-1886 : XL I I I : 298-299. 
Liverpool Astronomical Society : discord amongst members. 
11-6-1886 : XL I I I : 323. 
Liverpool Astronomical Society : recrimination. 
18-6-1886 : X L I I I : 348. 
Liverpool Astronomical Society : more dissension. 
23-7-1886 : XL I I I : 457. 
Liverpool Astronomical Society : Espin elected 
President and Special Observer. 
3-9-1886 : XLIV : 11. 
Liverpool Astronomical Society : Espin's Circular No. 7. 
Espin,His Life and Work T h e E n g l i s h M e c h a n i 0 (continued ) : 
24- 9-1886 : XLIV : 84. 
Liverpool Astronomical Society : Espin's Circular No. 9. 
8-10-1886 r XLIV : 129. 
P.R.A. S. commients favourably on the restored status of 
the Liverpool Astronomical Society : Circular No. 10. 
22-10-1886 : XLIV :. 169-170. 
Address to the Liverpool Astronomical Society on 1 S t e l l a r 
Variation : a chapter i n a World1 s History' . 
5C11-1886 : XLIV : 214. 
Notation used f o r D.M. stars. 
14-1-1887 : XLIV : 430-431. 
Details of Espin's spectroscope designed f o r observations 
of f a i n t stars : i t s use on U Gygni. 
28- 1-1887 : XLIV : 475-476. 
Ste l l a r photography with a description of the camera 
used : the required technique. 
18-2-1887 :: XLIV : 541. 
New variable stars - one near 6 Tauri and the other near 
o Cassiopeia.. 
18-3-1887 : XLV : 61. 
Observatory Publication No. 1 . The new variable star 
V Cassiopeia. 
20-5-1887 : XLV i 265-266. 
Espin appointed a Vice-president of the Liverpool 
Astronomical Society. 
29- 7-1887 : XLV : 507-508. 
Espin chairs the annual general meeting of the Liverpool 
Astronomical Society held at Burlington House. 
2-12-1887 : XLVT : 322-32.3. 
Data on S Orion!s. 
20-4-1888 : XLVII : 168. 
Wolsingham Observatory Circular No. 19 I a suspected 
new variable star i n Canes Venatici. 
25- 5-1888 : XLVII : 280. 
A new red star near a Cygni. 
8-6-1888 : XLVII : 326. 
Espin's request to the Royal Society f o r a grant i s refused. 
5-4-1889 : XLIX : 108. 
Espin' 8 name i s struck out of the membership l i s t of 
the Liverpool Astronomical Society. 
Espin,His Life and Work The English Mechanic (continued) : 
12- 4-1889 : XLIX : 132. 
Isaac's controversial l e t t e r on the a f f a i r s o f " t h e 
Liverpool Astronomical Society. 
19-4-1889 : XLIX : 15 3. 
Espin 1 s name i s restored to the membership l i s t of the 
Liverpool Astronomical Society.. 
26-4-1889 : XLIX : 175-176. 
Humerous account of the removal of Espin 18 observatory 
from Wolsingham to Tow Law. 
13- 12-1889 : L : 321. 
The spectrum of the red star S Cassiopeia. 
8- 8-1890 : L I : 511-513« 
Espin ra new edi t i o n of Birmingham's c a t a l o g u e of red 
stars. A proposed new amateur aBtronomiical s o c i e t y . 
15- 8-1890 : L I : 527-528. 
Details of Espin's edi t i o n of the red star catalogue. 
Draft programme of the new B r i t i s h Astronomical Society. 
Letters on the Liverpool Astronomical Society. 
5-9-1890 : L I I : 33. 
Lines of research i n connection w i t h r e d stars. 
3-10-1890 s L I I : 121. 
Espin i s appointed Director of the Spectroscopic and 
Photographic Section of the B r i t i s h Astronomical Society. 
31-10-1890 : L I I : 203-204. 
F i r s t general meeting of the B r i t i s h Astronomical Association. 
31-10-1890 : L I I : 206-207. 
The spectra of certain stars. 
9- 1-1891 : L I I : 417. 
Paper by Espin on 'Three new red stars' . 
9-1-1891 : L I I : 421. 
Liverpool Astronomical Society. Espin's lecture at 
Lancaster on 'Practical work w i t h t h e telescope' . 
16- 1-1891 : L I I : 442. 
Pra c t i c a l Work with the telescope. Liverpool 
Astronomical Society. 
23-1-1891 : L I I : 456-457. 
Extracts from the Transactions of the Lancaster 
Philosophical Society containing a paper by Espin on 
pr a c t i c a l work with the telescope. 
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20-2-1891 : L I I : 546. 
A new variable star i n Aurigae : a new red star i n Gemini. 
27-2-1891 : L I I I : 15., 
Errata i n Espin's l e t t e r (p. 546 supra) . 
13-3-1891 : L I I I : 50. 
Fleming of Harvard College Observatory commients on 
Espin's new red star i n Aurigae. 
1-5-1891 : L I I I : 203-204. 
Two new variable stars i n Gamelus. 
30-10-1891 : LIV : 220. 
Two new probably variable stars : the new Cygnus nebula. 
4-3-1892 : LV : 32. 
B r i t i s h Astronomical Association meeting : Espin's 
new star i n Aurigae. 
19-8-1892 : LV t 599. 
The variable star Es-Birm 673* 
30- 9-1892 : LVI : 133. 
Freeman's l e t t e r on star magnitudes - Espin's reply 
i n v i t e d . 
7-10-1892 : LVI : 159. 
Espin answers Freeman1s l e t t e r . Two double stars and 
3. Delphini 
17-2-189 3 : LVI :: 587. 
Wolsingham Observatory Report f o r 1892. 
3-3-1893 t LVII : 35. 
Commentary on Wolsingham Observatory Report. 
31- 3-1893 : LVII : 129. 
Wolsingham Observatory Circular No. 34. 
16- 6-1893 : LVTI : 375. 
Espin and the object glass prism. 
17- 11-1893 : L V I I I : 283., 
Wo>lsingham Observatory Circular No. 37. 
16-2-1894 : L V I I I : 574. 
Remarkable stars observed by W.B. Gage at Wolsingham. 
3-8-1894 : LIX : 555. 
Spectroscopic observations of various stars : the 
imminent publication of Vol. I I of 'Celestial Objects' . 
Espin, His Life and Work 
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24- 8-1894 : LX s 14. 
A new variable star "between Herculis and Draco. 
25- 1-1895 :: LX : 521-522. 
The wreck of Eapin 1 s observatory by a gale. 
5-4-1895 : LXE : 142. 
Gage's l e t t e r on the spectrum of star D.M. +55»164o°. 
10-5-1895 * LXE l 258. 
Espin comments on Gage1s l e t t e r supra. 
30-8-1895 : LXEI : 40-41. 
Innes notes errors and omissions i n Espin's new ed i t i o n 
of 'Celestial Objects' . 
29-11-1895 : LXEI : 334. 
Few red stars and suspected variable stars. 
20-3-1896 : L X I I I : 105-106. 
Anodal and cathodal rays. 
24- 4-1896 : LXEII : 213. 
Cathode rays and fluorescent screens. 
26- 6-1896 : LXEII : 422-423. 
Hints to beginners i n Roentgen ray work. 
17- 7-1896 : LXTII : 499. 
Rayograph on Espin's work with X-rays. 
25- 9-1896 : LXTV : 136-137. 
A curious development i n X-ray work. 
2-10-1896 : LXEV : 162-163. 
Close refers i n d e t a i l to the l e t t e r supra.. 
9-10-1896 r. LXIV : 188. 
Double images i n X-ray photographs. 
16- 10-1896 : LXEV : 205. 
Letter from F. J.R. on Espin's X-ray work. 
26- 2-1897 : LXV : 35. 
X-ray work i l l u s t r a t e d . 
18- 6-1897 : LXV : 404-405. 
Espin's lecture on the 'Formation of the Great Whin S i l l 
17- 9-1897 : LXVT : 110-111. 
A new variable star i n Lyra. 
24-9-1897 : LXVI : 135. 
The use of t i n f o i l with X-ray tubes. 
Espin, His Life and Work 
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1- 10-1897 : LXVT : 161. 
Pish's l e t t e r on X-ray tubes refers to Espin' 8 work. 
29-10-1897 : LXVT : 251. 
A suspected variable star, Es-Birm 703 Cephei. 
21-1-1898 : LXVT : 530. 
Two new variable stars i n Gygnus. 
18-2-1898 :: LXVTI : 11. 
Plannery (u. S.A. ) discusses the star Es-Birm Delphini. 
4-3-1898 : LXVTI : 56-57. 
An unique object between Perseus and Aurigae - d e t a i l s 
given at a B r i t i s h Astronomical Association meeting. 
Circular No. 46. Espin's lecture at Ca r d i f f . 
4-3-1898 : LXVTI : 58. 
Espin and Gage on a new star i n Gemini. 
Espin 1 s discovery of a new nebula. 
8-4-1898 : LXVTI : 170. 
B r i t i s h Astronomical Association meeting : Roberts' 
note on ' Espin's object i n Perseus'. 
21-10-1898 t LXVTII : 238. 
Photographing a s p i r i t . 
2- 12-1898 : LXVTII : 370-371. 
A star i n the nucleus of the Andromeda nebula, and a 
new red star i n Perseus. 
11-8-1899 i LXEX : 576.. 
The mult i p l e star 3. Lacertae. 
25-8-1899 : LXX : 37- 38. 
Variable stars and a new nebula. 
29-9-1899 : LXX : 158. 
Stars i n Lyrae : the new edit i o n of Argelander 1 s Atlas. 
6-10-1899 : LXX : 184-185. 
Stielow refers to Lyrae stars : Ward does so also. 
3- 11-1899 : LXX : 275. 
o Cygni and other objects. 
10- 11-1899 : LXX : 2.9 2. 
Espin i s i n v i t e d to answer queries on two stars, and 
on azimuth curves. 
11- 5-1900 : LXXI : 270. 
Double stars : charts : id e n t i f i c a t i o n . . 
Espin, His Life and Work 
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10-8-1900 : LXXI : 564. 
Thunderstorms and superstitions. 
17_8_1900 : LXXEI : 10. 
Il l u m i n a t i o n of the micrometer - Espin 1 s own device. 
15-2-1901 : LXXEII : 12* 
Goodacre i n v i t e s Espin to comment on two. stars 
near Aldebaran. 
22-2-1901 : LXXIII t 31. 
Bspin answers Goodacre.' s l e t t e r supra. 
15- 3-1901 : LXXIII : 97. 
Nova Persei, new stars, and planetary nebulae. 
16- 8-1901 : LXXIV : 14.. |W' Herculis. 
6-9-1901 : LXXEV : 82-83. 
Notes on double stars - I . 
20-9-1901 : LXXTV : 133. 
Ward comments on Espin 1 s notes supra. 
27-9-1901 : LXXEV : 154. 
Notes on double stars - I I . 
1- 11-1901 : LXXIV : 256. 
Notes on double stars - I I I . 
(No 'Notes on double stars - IV' occur between 1-11-1901 
and 29-11-1901) 
29-11-1901 : LXXIV : 338. 
Notes on double stars - V. 
14-3-1902 : LXXV : 9 3. 
Notes on double stars - VI. 
25-7-1902 : LXXV : 502. 
Eruptions and earthquakes. 
29-8-1902 : LXXVI : 61. 
Packer comments on the ' Espin-Peek phenomenon' . 
5-9-1902 : LXXVI : 80. 
A further l e t t e r from Packer on the 'Espin-Peek phenomenon 
16-1-1903 : LXXVI : 478-479 
Packer c i t e s Espin's spectrum of R. Scuti. 
2- 10-1903 : LXXVIII : 178. 
Notes on double stars - No. 6. 
Espin, His Life and Work 
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7-4-1905 : LXXXE : 202-203. 
The Wimehurst Machine and X-ray Work - I . 
14-4-1905 : LXXXI : 224. 
The Wimshurst Machine and X-ray Work - I I . 
21-4-1905 : LXXXL : 247. 
The Wimshurst Machine and X-ray Work - I I I . 
28-4-1905 : LXXXI : 266. 
Bannister comments on Espin's X-ray work. 
12-5-1905 : LXXXI : 313. 
King comments on Espin's X-ray work. 
20-10-1905 : LXXXII : 252-25 3. 
Botes on double stars. 
19-1-1906 : LXXXII : 542. 
The star cluster H. V I I . 32. 
2-3-1906 : L XXXII I : 82. 
Notes on double stars. 
9-3-1906 : LXXXIII : 106. 
Tweedale thanks Espin f o r star measurements. 
14- 9-1906 t LXXXI V : 137. 
Notes on double stars. 
15- 3-1907 : LXXXV : 134. 
Notes on double stars. 
19-4-1907 : LXXXV : 257. 
Notes on double stars. 
27- 3-1908 : LXXXVTI : 177. 
Double stars - merits of r e f l e c t o r s and re f r a c t o r s . 
2-4-1909 : LXXXEX : 209. 
Vesuvius and what we know about i t - I . 
23-4-1909 : LXXXIX : 279. 
Vesuvius and what we know about i t - I I . 
28- 5-1909 : L XXXIX : 398. 
Vesuvius and what we know about i t - I I I . 
17-12-1909 : XC :: 466-467. 
An appreciation of Sadler : Donati's Comet : 8 
sporting observational offer. 
25-2-1910 : XCI : 83. 
Corrections to 'Celestial Objects - 5 t h edition' . 
Espin, His Life and Work 
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14-10-1910 t XGII : 250. 
The comes to Vega : the search f o r new pairs of stars. 
6-1-1911 : XGII : 518. 
Espin's discovery of Nova Lacertae announced. 
6- 1-1911 : XGII : 522. 
Espin's further observations of Nova Lacertae. 
20-1-1911 : XGII : 559. 
Humorous l e t t e r - o n 1 the l o s t prophet' . 
20-1-1911 : XGII : 560. 
Excerpt from the 'Manchester Guardian' on Nova Lacertae. 
20-1-1911 : XGII : 565. 
Quotation of the Astronomer-Royal i n 'The Times1 on 
Nova Lacertae. 
27-1-1911 : XCII : 585-5S6. 
H o l l i s reviews 'the c e l e s t i a l topic of the day' i . e . 
Nova Lacertae. 
3-2-1911 : XGIII : 11. 
Grover on 'Mr. Espin's new star i n Lacertae'. 
10- 2-1911 : XGIII : 36. 
The spectrum of Nova Lacertae, and i t s varying magnitude. 
17«2_1911 : XCIII : 57. 
Bickerton on rMr. Espin's new star 1 . 
11- 8-1911 : XGIV : 42. 
Double stars and t h e i r distances apart. 
25- 8-1911 : XGIV : 89-90. 
Second contribution on double stars and t h e i r distances 
apart. The Potsdam catalogue. 
8-9-1911 : XGIV : 139. 
H o l l i s on Espin's analysis of the Potsdam catalogue. 
8-9-1911 : XCIV : 141. 
Nova Lacertae. 
7- 6-1912 : XCV : 440. 
Clouds of Magellan and the Milky Way. 
26- 9-1913 : XCVIII : 198. 
Two stars i n Leonis. 
10-10-1913 : XCVIII : 245. 
Reflecting telescopes : 60-inch r e f l e c t o r at Mount 
Wilson Observatory. 
Espin,His Life and Work T h Q M e c n a n i c ( c o n t i n u e d ) 
28-11-1913 : XGVIII : 401-402. 
Cel e s t i a l objects N. of Cygnus. 
9- 10-1914 : C : 234-235.. 
Observations with the new 24-inoh r e f l e c t o r . 
23-10-1914 : C s 279-280. 
Z And.romed.ae - a most i n t e r e s t i n g variable star. 
5- 11-1915 : C I I : 320-321. 
Faint stars near A Cygni : a test f i e l d . 
10- 12-1915 : C I I : 438-439. 
The star groups Struve 2773 and Herschel 1618. 
6- 10-1916 : CIV : 208. 
6 Cygni and double star measures. 
15-12-1916 : CIV : 411. 
The new edition of Webb's 'Celestial Objects' . 
5-1-1917 : CIV : 469. 
Faint stars. 
23- 2-1917 r CV : 82. 
Milburn's l e t t e r on a double star near Algol. 
24- 1-1919 : GIX : 6. 
A new variable star i n Lyra. 
11- 4-1919 : CIX : 140. 
Milburn's l e t t e r on the red star a Hydrae. 
20-6-1919 : CIX : 257. 
Prof. Turner's report to Oxford University on 
Espin's legacy. 
15-8-1919 : CX : 42. 
Milburn's l e t t e r on the new variable star i n Lyra. 
5-9-1919 : CX : 79. 
Milburn 1 s l e t t e r on the double star Y a Andromedae and the 
variable star near to a Lyra. 
27-8-1920 : CXII : 64. 
Milburn's l e t t e r on the measures of binary stare. 
17-9_1920 : CXII : 95. 
Milburn'8 l e t t e r on Denning's new star. 
1-10-1920 : CXII : 119. 
Milburn's l e t t e r on Nova Cygni (1920) . 
8-10-1920 : CXII : 131. 
Spencer enquires the magnitudes of various stars. 
Espin,His Life and Work T h Q E n g l i 8 h M e c h a n i c ( c o n t l n u e d ) , 
22-10-1920 : GXII : 149-150. 
Milburn answers Spencer's l e t t e r : Spencer writes again. 
29-10-1920 : GXII : 161. 
Milburn's l e t t e r on Nova Gygni (1920) . 
22- 4-1921 : GXEII : 145. 
Mllburn's l e t t e r on Webb's 'Celestial Objects' . 
23- 9-1921 : GXIV : 112. 
A companion star of Sigma 2273 : measures of Sigma 2054. 
10-3-1922 : CXV : 87. 
Double stars found by the l a t e Mr. Edwin Holmes. 
15- 12-1922 : CXVT : 225. 
The red double star Groombridge No. 34. 
29- 12-1922 * CXVI : 247. 
The new star i n Lyra. 
19-1-1923 : CXVTI : 8. 
A suspected variable star i n Ursa Major. 
9- 3-1923 : GXVII : 83. 
The companions of Sirius and Procyon. 
30- 3-1923 : CXVII t 121. 
Proctor's 'Half hours with the telescope' . 
28-9-1923 : GXVIII : 125. 
The object 23 Aquilae. 
16- 11-1923 : GXVIII : 236. 
Double stars near A Lyras. 
25-1-1924 : CXIX ? 25. 
Milburn's l e t t e r on s t e l l a r measurements. 
7-3-1924 : CXIX : 107. 
Milburn 1 s l e t t e r on telescope powers. 
28-3-1924 : CXEX : 151. 
Milburn's l e t t e r on s t e l l a r photography. 
(The photograph taken by Mr. Richardson cannot be 
traced i n the English Mechanic) 
4-4-1924 : CXIX : 165. 
Milburn 1 s l e t t e r on c e l e s t i a l photography, 
(plaques diapositives = lantern plates) 
10- 4-1925 : CXXI : 190. 
The double star 63 Aurigae. 
E s p i n , H i s L i f e a n d W o r k 
The English Mechanic (concluded) 
30-7-1926 : CXXIV : 26. 
Trapezium S. of 27 Cygni t wide double stare. 
27-8-1926 : CXXEV : 81. 
The "binary star Struva 2398. 
11-2-1927 : I (new series) : 278. 
Sigma Orionis - a close pair of stars. 
19-10-1928 : IV (new series) : 518. 
F i f t y years at the telescope* 
I 
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bel emptying i t , very l i t t l o mercury w i l l bo Inst. 
- bfl sizes I havo given above nerd not be adhered to 
S. trictly. I on ly give them to show wha t size I use, 
find very convenient and very power fu l . "When 
: lacd af t h rough M r . Spraguo's universal galvano-
meter, MM cell gives 30 chemics, or 5'2S vcbors. 
"Ins coil can ho wrough t w i t h f r o m 1 to .1 of theso 
o'lls. A condonsor may ho added i f thought nece«-
i r j at any t ime , the construction of w h i c h , w i t h 
• > Iv l i to r ' s permission, w i l l bo given to any ono 
,,ho may desire i t . 
To nsn the coil f o r medical purposes, ono cell w i l l 
I - found amply sufficient , and i f fonnd too s t rong 
,v!ieii the regulator is f u l l i n , the carbon may be 
:,nscd a l i t t l o u n t i l t l ie desired power is obtained, or 
tie solution of sulphuric acid may rather bo made 
weaker, say 1 to 20 of water. T o incrcaso the 
power, slide gently out the regulator u n t i l s t rong 
'cough. A pair of brass handles f o r talcing the 
•boek must bo provided, about l i n . diameter and 
fir., in length . These can bo mad of tube, and 
lioulil have wires attached to each, about21-in. long , 
IO go in to the terminals marked A and B . W h e n 
c iper imrnt ing w i t h Gcissler tubes and apparatus of 
lhat k i n d , the connections should also bo niado to 
;ho30 terminals . 
W . K c W . , T e l e g r a p h L i n o n i a n . 
O B J E C T I V E S F O R M I C R O S C O P E S 
E N G L I S H A N D F O R E I G N . 
[ 1 0 7 0 4 . ] — T H E pages of the E N G L I S H ! M E C H A N I C , 
=o:no two or three months back, contained an art icle 
on Professor .'JIasert's new objective fo r tho micro-
rcope, in which merits were claimed f o r it superior 
to all other glasses, l>oth Engl ish and foreign ; much 
also has been w r i t t e n , f r o m t ime to t ime , i n this and 
other scientific journals , on the relat ive merits and 
chenpness of Engl i sh and fore ign objectives ; and 
as the balauco of theso opinions seem to mo to bo 
to tho disparagement of the f o r m e r , I beg per-
mission, i n tho interests of f a i r play to our Eng l i sh 
makers, to describe a glass I lately purchased of M r . 
S ^ f t , and which possesses, I t h i n k , a l l and more of 
the qualities both f o r cheapness and perfection tha t 
have been claimed f o r those sold by fore ign makers. 
The objective in question is a ,',in. of 100'' angle, 
raado specially to combine the qualities of resolution 
and penetration, ami I propose as short ly as I can 
to give m y experienco w i t h bo th , and w i l l state at 
starting t ha t n i l the results were produced w i t h o u t 
»ny special i l l u m i n a t i o n beyond that fu rn ished by 
ai: o rd ina ry Silher lamp placed 14in. f r o m tho 
mirror, and no condensation of l i g h t beyond wha t 
UM concave m i r r o r affords : con«equen t ly those who 
p ssess better appliances may bo expected to produce 
t i l l hot ter results. F i r s t as to reso lu t ion: itcrosses 
<ntOfl P. angula tum w i t h tho A eyepiece, g iv ing a 
power o f 335 diameters • w i t h tho C eyepiece, and 
600 diameters, i t is resolved into dis t inct dots ; whilo 
wi th the E eyepiece and the draw-tube pulled out 
'An., g i v i n g a power of 1.S00 diameters, they 
. become as s t r i k i n g n i those of P . fo rmosnm, w i t h 
sufficiency of l i g h t and w i t h o u t deteriorat ion of 
i:aagc ; P . fasciola i t resolves w i t h C eyepiece in to 
Li.tnsverso and longi tudina l lines, but not on tho 
fame v a l v e ; P . Sponcori also into transverse and 
longitudinal stria;, but tho lines aro so fine as o n l y 
i to be glimpsed w i t h tho C eyepiece ; w i t h the E , 
however, tho resolution is beyond a question. S. 
Gemma, resolved w i t h C eyepiece, but w i t h great 
d i f f i cu l ty , my slide being l l u r f n n c k ' s test f o r i'„ i n . 
K . rhoinboidcs, some prm.tulcs resolved perfect ly , 
h i t on others can ouly t i r ing out tho long i tud ina l 
lines. As the str i io on this species vary f i ' om wthm 
to the t .,.'<,»•> to tbo inch , tho finer ones would , no 
doubt, be beyond the angle of m y glass. 
Penetrat ion : I t w i l l w o r k t h rough the thickness 
of t b « trachea of proboscis of b low-f ly , and givo a 
glimpseof the membrane f r o m wh ich the trachea are 
raised, also th rough the thickness of Rtarch-grains of 
potatoes ; on animnlcula and smal l insects i n water 
i t is very good, also vegetablo cells, to any depth 
that lij.-ht can wel l pass th rough . O f courso a l l 
this w i t h t t o A eyepiece, a3 the glass must neces-
sari ly lore penetration w i t h deep eyepiecing. D r . 
Carpenter s»yn, tha t any glass .vhich shows Podura 
scab;: well may be t rusted f o r tho w o r k of tho 
general microscopist, even al though it may not 
resolve d i f f i cu l t diatoms. I havo t r i ed mine on 
Podnra scales up to 1,800 diameters, and find the 
spines on tho surface as Bhnrply defined as they aro 
at G00, only at the fo rmer tho glass is so delicate 
that a t u r n of J in . of the fine adjustmont-whoel, re-
presenting a difference of , i , . , , i n . of distance f r o m 
tho object , is sufficient to t o t a l l y obli terate the 
markings . A bad glass at t ha t power w o u l d have 
no par t icu lar focus at a l l . 
A few words as to m a g n i f y i n g power and angle 
in genera l : ono t h i n g seems certain, wo have at 
last reached the u l t i m a t a powers o f tho micro-
scope, which is f o u n d nt about 1,000 diameters, 
and a l l wo can do beyond that is to make a more 
s t r i k i n g picture that shall a t once take tho eye. 
This may bo tested by any reader of ours t a k i n g 
Podura scale or P. fo rmosum and looking at c i ther 
w i t h a power o f GOO diameters ; a l l the details of 
s t ructure w i l l be seen then, and the reader w i l l re-
cogniso no th ing more i f he magnifies to 10,000, as 
somo makers profess their glasses w i l l . Tho finest 
poin t of resolution yet reached has been to separate 
slri.'o about 100,000 to tho inch, and these can be 
readily seen as lines i , ' . , i i i . apar t w i t h a power of 
1,000. B u t i t is not possible w i t h any glass of 100 n 
to resolve lines more than 70,000 to the i nch , and 
thoso who aro f a m i l i a r w i t h the diatoms I havo 
montioned w i l l know how nearly tho objective I 
describe w i l l do a l l t ha t can be done by any glass of 
tha t anglo, no matter how perfect. I n short , i t w i l l 
do a l l tha t can bo dono w i t h any power, w i t h tho 
exception of resolving some half-dozen diatoms, 
whoso stria) lio closer together than T.idmrin. ; to re-
solve theso a glass of tho greatest practicable anglo 
is necessary. B u t then such a glass is u t t e r ly u n f i t , 
by reason of want of penetrat ion, to do tho ordinary 
na tura l h is tory w o r k . T o those who havo the 
money, by a l l means havo both tho wido and narrow-
angle objectives ; bu t , to thoso whose means are 
also narrow, as mine are, take the la t tor , which w i l l 
do vast ly more w o r k . 
I n conclusion, I have one of Gnndach's one-twelf th 
inch of double tho power and 170 J anglo. I have 
tested tho one-sixth inch w i t h i t , object by object 
preserving the same i l l umina t i on f o r each to insure 
f a i r play. I n ovory caso tho one-sixth inch has 
come out equal to the ono- twel f th inch ; tho greater 
b r i l l i ancy of def in i t ion of tho one m a k i n g up f o r 
tho greater power of the other. The one-sixth inch 
short does a l l tho w o r k of the one- twel f th , bu t the 
one- twel f th w i l l not do the w o r k of tho one-sixth f o r 
want o f depth of focus. This glass is one of 
scries of low-angled lenses made by M r . S w i f t f o r 
general w o r k . Other Eng l i sh makers are also, T 
believe, producing s imilar glasses, which shall com 
pete w i t h the fo re ign i n price and beat them i n 
qual i ty j but , as I on ly possess one of these special 
glasses, I cannot describe the others. I hope 
other readers of ours, who have objectives of this 
k i n d by Eng l i sh makers, w i l l also describe them, 
and thus comparo notes. Pa t r io t i sm, I t h i n k , re-
quires t ha t i f we can get tho same ar t ic lo at home 
as abroad, w i t h o u t doing violence to our pockots, wo 
should do so, and not encourage fore ign trade whi le 
home trade languishes. T . F . S . 
M I R R O R F O R R E F L E C T I N G 
T E L E S C O P E S . 
[ 1 0 7 0 5 . ] — T H E idea t ha t occurred to your corre-
spondent, " H a r r y Watson " (10090, p . 72), of obtain-
ing a m i r r o r f o r a reflector by r o t a t i n g a fluid is not 
new. The late M r . Car r ing ton , at his observatory 
a t the Devi l ' s Jump , near Ea rnbam, made an expe 
r i m c n t on a very largo scale. H i s observatory I 
s i tuated on tho top of one of tho Jumps (3 small 
conical hills of about 100 to 200f t . i n height) , and 
the access to i t is by means of a hor izonta l gallery 
at the bot tom communica t ing w i t h n ver t i ca l shaf t 
i n tho centre, i n which a l i f t worked . I t h i n k , 
speaking f r o m memory, t ha t th is shaf t is about 
100f t . i n height. A t the bot tom of the shaf t he 
f ixed a hor izonta l cast-iron t r o u g h , conta ining about 
1,2001b. of mercury . The t rough was rotated and 
an eyepiece being fixed a t the top made i t an enormous 
reflector, of courso, only capable of zenith observa-
t ions. The def in i t ion was very bad, on account of a 
t r emor communicated by the machinery t o tho 
surfaco of the mercury . Whe the r or not he wou ld 
have succeeded in perfect ing i t , i f he had l ived , m y 
very l im i t ed knowledge of tho subject w i l l not 
permit mo to givo an opinion. 
A s s o o . I n s t . C. E . 
T E S T D O U B L E S T A R S F O R 2 ' , i n . 
T E L E S C O P E S . 
[ 1 0 7 0 G . ] — T H E U E aro o f t e n queries asking f o r 
such stars. A m o n g the easier aro a P i sc ium, 
P 32S-8 3 ; D 3 '2" , easily divided on a good n igh t 
w i t h !)0; i 1 L y r a , easy w i t h 100, y Leonis, w i t h 
l j j i n . aperture, power 150, easy. Tho nextaro more 
d i f f i c u l t : i 2 L y r a , easy, 15C ; i Boot is , easy, 134; 
i Leonis , easy, 1 3 1 I have divided thorn w i t h those 
powers. F . D e n n e t t . 
6 O R I O N I S A N D O T H E R S T A R S . 
[10707 . ]—IN obedience to tho desiro, expressed 
somo t ime ago by " F. E . A . S." i n those columns, I 
have made use of every oppor tun i ty which I havo 
had of examining 6 Orionis w i t h my Sin. W r a y , b u t 
I have never succeeded i n seeing more than f o u r 
stars. I have looked f o r tho fifth star when tho 
" very minuto comes " to * Orionis was seen almost 
steadily, and when tha t to 52 Orionis , " n. a l i t t l o / " 
i n W o b b , was also vory d is t inc t , bu t I have nover 
been ablo to find a trace of the star i n question. 
Sorao of tho f o l l o w i n g w i l l bo a good exercise f o r 
those who have 3in. telescopes :— 
1. " j Cygn i , quadruple. Tho t w o f a in t e r ones 
f o r m a t rapezium w i t h the t w o b r i g h t e r ; the l ine 
j o i n i n g tho two lu t te r is the shorter diagonal. Webb 
speaks of them as ™ t w o feeble stars wh ich direct 
vision w i t h m y 3,oiu. would jus t reach ." 
2. S t rnyo 2590 Aqui l te , the 13m., dis t 15", seen 
pre t ty easily. 
3. « Ophiuchi has a f a i n t t r i p l e f a t 5' or 6'. 
4. B Do lph in i , Strnve's 11m. seen p re t t y s teadily; 
W h a t siljalo of magnitude is this ? I t is too f a i n t to 
be 11m. in Smyth 's scale, and too b r igh t f o r 11m. i u 
Struvo 's , w h i c h is the samo as lGm. i n S m j t h ' s . 
5. Tho l l m . c o m . to A l g o l , seen d i s t i nc t ly , b u t 
requires a t t e n t i o n ; i t seemed about 60" d . and 190'' 
pos. 
G. «• Orionis . The ten stars given i n " Linea 's " 
l i s t seen d i s t inc t ly , w i t h a suspicion of t w o more. 
Tho 11m. s. p . 4 is to me easier than the l O f t i . 
of C Persei, which seems to bo about the same dis-
tance ; i t ought also to be more d i f f i cu l t t han the 
11m. comes to 31 Orionis (which is also about tho 
same distance) on account of tho greator brightness 
of <r than of 3 1 . This last , however, I have never 
been ablo to see. Some of these stars seem to bo 
rather oddly rated. 
7. { Equule i . The 14m. a t dist . 50" and tho 13m, 
a t 34" picked up w i t h o u t any previous knowledge of 
tho i r distance. Webb says, Of this most sevoro 
test, 3"7in., I have 13 (r) o n l y . " M r . B u r n h a m , ' I 
believe, ratos tho 14 at 15, but i t can hardly be so 
smal l , or i t wou ld be beyond m y reach. 
8. The great r i n g nebula i n L y r a . Rather a dis-
appoint ing ob jec t ; i t shone w i t h ra ther a flickering 
l i g h t , and seemed to have the appearanco tha t would 
be presented by a spheroidal shell rather than by a 
r i n g . W . G . P . 
A S T A T I C N E E D L E . 
[10708.]—" C A M A L O D E N U M " is i n d i f f i cu l ty w i t h 
his " reason ing powers ," and we l l he may bo t o 
enter tain such s i l ly questions. I s diamagnetism a 
polar force ? N o , i t is an absurd nonenti ty 1 A g a i n , 
when t w o needles are perfectly astatic, w h y do 
they p o i n t a t r i g h t angles to tho magnetic mer id ian?" 
Here his reasonings are overwhelmed w i t h a mag-
netic problem, and ho flies off at a tangent , i m p l o r i n g 
t ha t some ono else may M develop tho mechanical 
reason of this depor tment ." The proper answer 
wou ld be, " do they so p o i n t ? " W i t h o u t entertain-
ing the possibili ty of perfect ns ta t ism, i t is easy to 
obta in such an approximat ion tha t the te r res t r ia l 
directive force is minimised to the smallest degree, 
and then the most inf in i tes imal tors ion, or other 
disturbance of l i g h t , heat, mois ture , <fcc., is para-
mount to give any position dependent on such va ry -
i n g conditions. H e may cour t mechanical meta-
physics, ami thcro is plenty i n the marke t , b u t a 
l i t t l e common sense and simple observation w o u l d 
bo better. Get asingle fibreof coccoon s i lk , suspend 
i t w i t h a small weight , and leave a l l u igh t to e l imi -
nate any effects of t w i s t or torsion ; then suspend 
one magnetic needle, and you have a m a x i m u m 
d i rec t iv i ty nor th and sou th ; then mount t w o such 
needles, oppositely magnetised, and you may have a 
feeble d i rec t iv i ty . Note which is tho predominant 
needle, and strengthen the other, and you w i l l get a 
more feeble d i r ec t iv i ty , probably beyond a prac t ica l 
range, as your zero may vary several degrees r i g h t 
or l o f t . N o w , by a dexterous manipula t ion of tho 
weaker needle, you may get a more perfect astat ism, 
and a l l polar d i r ec t iv i ty is lost when tho slightest 
tors ion or other disturbance is paramount i n any 
direction. E c l e c t i c u s . 
D E A R M E A T — C H E A P E R F O O D . 
[10709 . ]— IT cer tainly docs appear t h a t doctors 
d i f f e r respecting tho amount of ni trogen to bo f o u n d 
in d i f ferent articles of diet. I quoted D r . Pavy (not 
P a r r y ) , and his au thor i ty is Paxen, whoso tables ho 
gives. I have not access a t tho moment to D r . 
Carpenter 's w o r k , quoted by M r . Pocock ; I havo s 
however, t c f o r e me tho 4 th edit ion of tho lato D r . 
Parkes ' w o r k , f r o m which M r . Pocock has correct ly 
quoted. A s i t is a question of cheapness, we must not 
compare cooked meat w i t h uncooked peas, because 
wo buy r aw meat of the butcher. Cooking meat 
deprives i t of about one-third of i ts water . Con-
t ras t ing peas w i t h uncooked meat, i t w i l l be seen 
tha t the fo rmer contain nearly one-third moro 
ni t rogen than the la t te r . D r . F . E . Lees, i n his 
work on diet , gives the flesh-forming or nitrogenous 
food i n butchers' nientas '21\5, pcas29 0, lenti ls 33 0. 
N i t rogen i n food is not so impor t an t as i t w a s a t o n e 
t imo supposed to be, i t being now admit ted by tho 
best authorit ies t ha t i ts f u n c t i o n is chiefly to supply 
tho waste of muscle, tho hydro carbon supplying the 
v i t a l forco and using the muscles as ins t ruments . 
Peas, according to Parkos, contain in tho ounce uot 
only 15 grains o f ni trogen but 161 grains of carbon, 
wh i l s t uncookod (lean) beef has 10'3S grains o f 
n i t rogen and only 61 grains of carbon. Somo of tho 
discrepancies between d i f ferent authorit ies may , I 
t h i n k , ariso f r o m mispr inted figures, e.(i.. D r . 
Parkos gives biscui t as containing 22 7 grains o f 
ni t rogen to tho ounce, which must surely ba a 
pr in ter ' s e r ror . 
Recu r r ing f o r a moment to tho question of cheap-
ness, I may state tha t D r . L y o n P l ay fa i r tolls us i t 
costs t w o shillings to lay a pound of flesh on a man's 
body w i t h potatoes, carrots, and butchers 'meat , b u t 
w i t h peas and beans less than sixpence. 
Bromley . J . R i c h a r d s o n . 
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" I wouM have everyone write what he knows, and aa 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have sumo particular knowlodge and experience of the 
nature of such a person or Buch a fountain, that as to 
other things, knows no more tlian what everybody docs, 
and yot, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of phyBicks : a vice 
from whence great inconveniouces derive their original." 
—Montaigne's Essays. 
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[10782 . ]— IN r ep ly ing to query 24697 ( V o l . X X I I . , 
p . 438), on p. 451 of the volume i n wh ich i t appenred, 
I m i only able to f i v e the measurements o f 
r Opb iuc l i i , made i n 1866, as the latest w i t h wh ich I 
was then acquainted. Should this , however, chanc o 
t o meet the eye of m y querist , " J . H . P . , D u n e d i n , ' ' 
I can now supplement the i n fo rma t ion I gave h i m 
(loc. c i t . ) f r o m t w o recently-published catalogues, 
those of Messrs. W i l s o n and Seabroke and o f M r . 
GledhiU. Beginning w i t h M r . Seabroke's measure-
ments, we liave 
P o s . , 2 4 9 ° - 4 . Distance, l " - 6 4 . Epoch , 1874-63; 
whi l e M r . Gledhi l l gives as the result of his obser-
vations— 
Pos., 24S°-5. Dis tance, 1"'66. Epoch , 1874 80. 
Absence f r o m home (and necessarily f r o m m y 
observatory) has precluded me f r o m observing 
Sir ins (as requested by " Sou thampton , " i n reply 
25358, p . 47) up to the present t ime ; bu t , pending 
m y obtuinmont of a view of t ha t s tar , I may po in t 
out t ha t your correspondent is creat ing diff icult ies 
f o r himself . H o speaks as though ho conceived 
t h a t wo were v iewing the o rb i t of the comes to 
Sirius in plan—or, in other words , as i f the plane 
of t ha t o rb i t wero necessarily accurately at r i g h t 
angles to our Hue of s i g h t ; moreover appearing to 
iraagino that the o rb i t i tself must be circular and 
equably performed about the p r i m a r y . N o w not one 
of theso conditions obtains, and a very simple expe-
r imen t may tend to show Southampton " how n i l 
his perplexi ty has arisen f r o m tho tac i t assumption 
t h a t they do. The experiment is this : Le t h im 
thread a bead upon a piece of copper wi re , and bend 
tho la t te r in to a c i r c l e ; then, pro line vice, wo may 
consider tho wi re to represent the o rb i t of Sirius 's 
companion. I f now ho w i l l hold his wi re circlo at 
arm 'H length i u such a wny tha t i ts piano shall be 
paral le l to t ha t of the w a l l of his room, and car ry 
the bead evenly round i t , tho la t ter w i l l , quite 
evident ly , apparently describe a circle on the w a l l , 
as referred, say, to the pa t te rn on i t . H a v i n g done 
th i s , le t h i m t i l t his circle so as to view i t nearly 
edgeways, and, once more causing his bead to t ravel 
round i t , m a r k wha t pa th such bead now appears to 
describe on tho paper pa t te rn . H e w i l l very speedily 
ascertain t ha t i t w i l l bo t ha t o f an oxtremely elon-
gated ellipse, i n wh ich the bead's mot ion w i l l bo 
any th ing bu t apparently equable. I have f o r sim-
p l i c i t y assumed tha t the o r b i t of our hypothetical 
companion is c i rcular ; b u t i f i t bo rea l ly e l l ip t ica l 
and not merely so f r o m project ion) , then , 
as " Southampton " probably knows, the comes w i l l 
move most rap id ly when i t is i n Periastre, and most 
s lowly n t the opposite par t of i ts pa th , whol ly i r re -
spectively of the angle which the orb i t ' s plane 
makes w i t h the line o f s ight . W i t h reference to tho 
question w i t h w h i c h reply 25358 concludes, I need 
merely say t ha t i n the f i r s t place we have no proof 
whatever t ha t the companion t o Sirius shines by 
reflected l i g h t ; and, i n the noxt , t ha t , i f i t does, i ts 
posit ion m the o rb i t derived f r o m i ts puccessivo 
positions as, so far , 'observed, wou ld not " a c c o u n t 
f o r i t s non-vis ib i l i ty f o r some years p r io r to 1 8 6 1 . " 
(Since w r i t i n g the above I have made a f u t i l e a t t empt 
to observe the companion to Si r ius , b u t the b r i g h t 
t w i l i g h t and a h igh E . S . E . w i n d i n combinat ion 
effectual ly prevented me f r o m even g l imps ing i t . ) 
A good many people besides mvself may we l l 
t h a n k " W . G . P . " f o r le t ter ;10707 (p. 93), as i t 
w i l l (or ought to) save them f r o m was t ing the i r 
money on ins t ruments advertised t o do wha t no 
telescope ever d id yet , 07—unt i l the nature of L i g h t 
is altered—ever can do. Here is a gentleman, whose 
letters contain in te rna l evidence t ha t he is a ski l led 
observer, possessing keen v is ion , and who is the 
owner of an ins t rument by a first-class maker , and 
yet be tells us candidly t ha t ho has " n e v e r suc-
ceeded i n seeing more than f o u r stars i n 6 Orionis " 
w i t h 3 in . of aperture, under (as evidenced by other 
d i f f i cu l t objects) • exceptionally favourable c i r cum-
stances. W h a t chance, then, tho possessor of a 
cheap nominal 3 in . telescope (but cut down even to 
less by a diaphragm behind the object-glass) has 
of seeing the 5 th star i n the t rapezium of Or ion , I 
leave m y brother readers generally to gueBs. 
Possibly " Beacon Lough " (query 25619, p . I O C ) 
is r e f e r r i ng to the theory of Empedocles and Pla to , 
who held tho eye to be of fire." I t is concerning 
this t h a t A r i s t o t l e nsked : — " I f vision is produced 
when l i gh t passes f r o m the eye, as f r o m a lan te rn , 
w h y can we not see in the darkness ? T o pretend tha t 
l i gh t is extinguished by the darkness on q u i t t i n g the 
eye is absu rd . " Hoio the great Sici l ian and the 
greater Athen ian imagined the emergent l i gh t to act 
i n producing Tision i t would be almost idle to con-
jecture, a f te r a lapse of 2,000 years ; bu t i t is j u s t 
conceivable t ha t they may have regarded s ight as a 
tactile sense, and imagined tha t the emanations 
f r o m the eye acted i n some sort as do the antenna; 
of an insect. 
I f " Beacon Lough " will read Lecture V I . of S i r 
John Herschel 's Familiar, Lectures on Scientific 
Subjects I t h i n k t ha t he w i l l be able to answer his 
o w n question (25651, p . 106) ; at a l l events to the 
extent of seeing tha t tho more obliquely a r ay of 
l i g h t impinges on a r e f r a c t i n g surface the more 
d i f f i c u l t i t becomes f o r undulat ions to penetrato, or 
be propagated t h rough , i t . 
I n order to reply i n t e l l i g i b l y , or , at any rate, 
exhaustively, to query 25652 (p. 106) I should almost 
require to w r i t e an ar t ic le instead of a mere para-
graph in a let ter , and should cer ta in ly have to make 
large demands upon your wood-engraver. I should, 
therefore, have passed i t over, Bave f o r the f a c t 
t ha t i t is personally addressed t o me. Being, how-
ever, so addressed, I w i l l do my best to render m y 
answer clear w i t h i n the l i m i t s which I hnvo pre-
scribed to myself. I must begin at the beginning. 
L i g h t , then—as " B e a c o n L o u g h " we l l knows— 
consists of undulations i n some medium of whose 
nature (save tha t i t is elastic) we are ignorant , 
which fills a l l space, and wh ich is k n o w n as the 
ffither; such undulations being transverse t o the 
direct ion of the propagation of the resu l t ing waves 
which affect us as l i g h t . L e t us now imagine t w o 
series of these waves o f the same length to s tar t 
simultaneously f r o m a common p o i n t ; evidently tho 
crest of one wave w i l l coincide w i t h the crest of the 
other, and the hol low of the first w i t h t ha t of the 
second—the p re t t y obvious resul t being tha t they 
w i l l blend in to a single system of double amplitude, 
the product a f fec t ing the eye as increased b r igh t -
ness. B u t suppose tha t our t w o systems of waves 
d i f f e r by half a wave length , wha t w i l l happen 
then r1 Under these circumstances very little retiec-
t ion w i l l suffice to show t ha t tho crest of one wave 
w i l l fit into the hollow of the o ther—in other words, 
tha t the luther will remain s t i l l , and wo shall have 
darkness. This is tho phenomenon known in optics 
as Interference. I t will f u r t h e r be seen tha t wha t 
applies to t w o series of waves s ta r t ing coincident!/ 
does so equally when one of them, a t s t a r t ing , is 
a whole wave length before the other ; and t h a t 
which holds good of t w o such series when one 
system is half a wave length ahead of the other is 
also true i f i t be any odd number of half-wave 
lengths in advance. W e w i l l now approach the con-
sideration of polarised l i g h t . I Baid i n tho outset 
that tho undulations of the rothor wero transverse 
to tho propagation of a r ay of l i g h t , and I may 
now add tha t , i n an ord inary beam of l i g h t , a 
cross section of wh ich , f o r convenience, we may 
represent as a circle, the particles of icther vibrato 
i n a l l directions across the di rect ion of propaga-
t ion—that is to say, i f we draw any number of r ad i i 
of our supposed circle each w i l l represent the 
section of the piano of v ib ra t i on of cer tain uither 
particles. N o w , then, let us place, square to the 
path of our ray, a plate of tourmal ine cu t paral lel 
to the axis of the o r ig ina l c r y s t a l ; this plate (which 
f o r s impl ic i ty we may consider ns a grat ing) w i l l 
divide our beam into t w o , one v i b r a t i n g paral lel to 
the axis of the c rys ta l , and the other a t r i g h t 
angles to i t . The la t ter beam we may consider to 
vibrato across our hypothet ical g r a t i ng , and conse-
quent ly to be stopped or quenched by i t altogether, 
whi le tho fo rmer we must imagine to v ibra te i u the 
plane of tho g ra t i ng , and so to pass th rough i t , 
emerging as a beam of wha t is called plane-polarised 
l i g h t . T o fix our thoughts let us suppose this to 
consist solely of vibrations t a k i n g place ver t ica l ly . 
N o w , supposing tha t we are r i g h t i n our conception 
of tho emergent beam of l i g h t , i f wo wero to place 
a second s imi la r plate of tourmal ine w i t h i ts axis 
parallel to t ha t of the first, it ought to puffer our 
polarised beam to pass th rough i t w i t h o u t d i f f i cu l t y ; 
but , on the other hand, i f theso axes were crossed— 
i.e., on our supposition, i f t ha t of tho second tour-
maline were placed hor izonta l ly , i t ought to stop 
out a l l the vibrat ions, and darkness should he the 
result—as, as a mat ter of f ac t , i t is found to be. 
A n d here we are almost in sight of our goal. A 
crys ta l consists of a symmetr ical arrangement of 
molecules about an axis or axes. Some crystals are 
homogeneons i n s t ruc ture , and do not produce what 
I am immediately to speak of ns double ref rac t ion ; 
i n others the molecules are placed symmetrically 
round one par t icu la r l ine , but not round, vtlirrs. 
The effect of this is tha t , while a ray of fight passes 
undivided along this axi.i (called tbo optical axis), 
a long others i t is sp l i t in to t w o , which arc polarised 
at r i g h t angles to each other, and are necessarily at 
d i f ferent distances f r o m the axis. N o w let us sup-
pose tha t we have a plate of Iceland spar cut at 
r i g h t angles to i ts optical axis, and placed in our 
polariscope, and t h a t we cause a beam of l ight , 
polarised by a Nicol ' s p r i sm , to converge on i t by 
means of a lens, so as to pass through i t as a cone 
of l i g h t : i f the central r ay of this cono coincides 
w i t h the axis i t w i l l escape double refract ion alto-
gether. T h i s , however, w i l l be by no means the case 
w i t h other rays , a l l of wh ich w i l l undergo double 
re f rac t ion , wh ich is greater the more oblique the 
incidence of the rays upon the crysta l . The fur ther , 
moreover, any given ray is f r o m the axis tin? longer 
its path w i l l be, and the slower i t w i l l t ravel in the 
c r y s t a l ; therefore, i n tho case of each ordinary and 
extraordinary r ay , one w i l l bo retarded w i t h refe-
rence to tho other, and we shall have interfetetoot. 
Besides, as the amount of double refract ion ami the 
length of the pa th of a r ay are equal at equal dis-
tances f r o m the optical axis, i t is obvious that the 
samo amount of interference must exist for every 
point of a circle described about the axial r ay ; and 
so we get w i t h monochromatic l i gh t a series of l ight 
and dark circles, or, w i t h polychromatic illumina-
t ion , beau t i fu l ly coloured ones. A f t e r what I have 
said above about the to t a l stoppage of l ight by two 
tourmal ines , when used as a polariser and analyser, 
" B e a c o n L o u g h " w i l l see clearly tha t the rays 
whose planes of v ib r a t i on , w i t h i n our supposed 
piece of spar, coincide w i t h the plane of vibration of 
the polariser, cannot get th rough the analyser, ami 
vice versa ; so t ha t the l i g h t which passes through 
one is stopped ou t by the other, and this double 
stoppage produces the cross, the arms of which are, 
of course, paral lel to the planes of vibrat ion of thu 
components of the polariscope. Such is ( I feel, now 
tha t I have w r i t t e n i t ) a br ief and most imperfect 
explanation of tho phenomena of which my querist 
seeks one. As I commenced by saying, i t would 
require an essay on the stibject, profusely il lus-
t ra ted , to render i t thoroughly intel l igible i u p r in t , 
a l though I flatter myself tha t , by the aid of a simple 
model or t w o , demanding no th ing but a sheet of 
cardboard and a penknife f o r their construction, I 
could make tho wholo mat ter p la in , viva voce, i n a 
very few minutes. 
H a v i n g j u s t read the quotat ion f r o m " M o n -
taigne's Essays," which heads you r correspondence 
co lumn, I would ra ther refer " P r i s m " (query 
25672, p . 107) to Messrs. I t . OonjOl' K t f , Calvcr , 
Oldl ie ld , Purk iss , o r Lasscl l , f o r the i n f o r m a t i o n 
which ho seoks. 
W h e n , less than t w o months ago, I ventured (in 
let ter 10185, V o l . X X I I . , p . 6071 to prophesy tha t 
tho t ime must come when t ie ; l l o v a l A l b e r t H a l l 
would Vio converted in to a ska t ing- r ink , Ac. , I very 
l i t t l e thought tha t the financial collnp-c of that 
stupendous monument of combined snobbery and 
jobbery was so imminent as i t appears to be ; and 
waB, I confess, ra ther surprised to road the account 
i n the papers of wha t took place at tho " meeting of 
the members of the Corpo ra t i on , " on the 7th b a t . 
One gentleman stated t ha t " the property was a 
valuable one, and money was required to keep i t in 
repair ; " go ing on , w i t h equal disinterestedness and 
modesty, to say t ha t " he would commend i t to the 
support of every inhabi tant of Kens ing ton , who, ho 
considered, ought not to al low such a splendid 
bu i ld ing to f a l l in to decay!" This , being inter-
preted, seems to s ign i fy t ha t , because certain persons 
thought i t " g e n t e e l " to take seats i u a building 
dedicated a f t e r a fashion to the late Prince Consort, 
and af te rwards found tha t they derived ncitluT 
social advantage nor dividends f r o m their investment, 
t ha t therefore t h e v a r e t o bo got out of the moss into 
which thoy walked w i t h the i r c j cs open, by an orbital 
mot ion of tho hat among the unfor tuna te dwellers in 
the neighbourhood of tho Cole-hole. Another 
" member of tho Corpo ra t i on , " i n seconding a 
mot ion tha t a b i l l f o r f r o v i d i n g f o r tho maintenance 
of the s t ruc ture bo consented t o , a f te r observing 
tha t " a l l t ha t was required to make the hal l a 
success was to have i t we l l managed," proceeded to 
remark tha t " ho d id not t h i n k i t ouglui to bo con-
fined to th i rd-ra te concerts;" i n which I am tempted 
to imagino tha t tho public w i l l agree w i t h h im , inas-
much as the " Corporat ion " w i l l have to descend to 
f o u r t h and fifth-ratn ones (while they and their 
bu i ld ing are en route to i ts ska t ing- r ink and tumbl ing 
phase), i f they are to get people in to i t at a l l . The 
experiment of a t t r ac t ing audiences at a high rate 
in to i ts cavornous depths to listen to decent music 
has been an ignominious fa i lu re , so they had hotter 
drop Beethoven and Gounod at half, a guinea, uud 
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interested i n describing i t incorrec t ly) give a version 
of i t wh ich ent i re ly d i f fered f r o m his o w n impres-
sion. Said Rale igh : " I f t w o men who have jus t 
seen the same event thus give ent i re ly d i f ferent 
accounts o f i t , immedia te ly a f t e r i t bnppened, what 
chance can tho h is tor ian have of describing correct ly 
the events of remote per iods?" I t s t ruck me tha t 
the l i t t l e circnmstanco I have described above sug-
gests extreme caut ion i n hearkening to reports of 
w h a t so and so said of such a one, or such a ono of 
so and so. 
A t the samo placo—Mnrphysborough—interest ing 
to me as a placo where I twice found myself com-
pelled to stop wi thou t having the slightest occasion 
f o r go ing thcro, o r even f o r passing t h r o u g h i t 
(being s imply forced, by f a i lu re of the correct route , 
t o take a circuitous route passing th rough the 
place), I observed a curious i l l u s t r a t ion of tbo pre-
coci ty of young Amer ica . A cigar merchant was 
s topping at tho i nn there, t a k i n g orders f r o m various 
persons. Presently there entered to h i m a smal l 
boy, apparently about 12 years o ld , whom he 
addressed as M r . So and So, and who negotiated 
qui te a considerable t ransact ion i n cheap cigars, tho 
merchant pe r fo rming his pa r t w i t h perfect g r a v i t y , 
" Smar t young man t h a t , " said tho cigar merchant 
when the chi ld had w i t h d r a w n , " and knows how to 
drive a b a r g a i n . " " Yes, s i r , " said the landlord. 
I remarked tha t I could scarcely bolievc at f i r s t b u t 
t ha t tho youngster was j o k i n g . " Oh , uo, not at 
a l l , " i-aid the l a n d l o r d ; "he ' s been three years 
. doing business t ha t way. H e buys cheap oigars, and 
orders newspapers—specially i l lus t ra ted ones—from 
N e w Y o r k and so on. Guess he's ge t t ing along r i g h t 
s m a r t . " I t f u r t h e r appeared tha t the papers most 
sought a f t e r by this enterpris ing youth—compared 
w i t h whom M r . Lafaye t te K e t t l e was a greybeard— 
were papers of the Day's Doinys and New York 
Varieties order. A pleasant person he w i l l be to 
" t rade " w i t h when he reaches middle age. 
I am reminded here of a t i n y l i t t l o fe l low who was 
sel l ing newspapers f r o m seven to ten on Sunday 
morn ing , February 27, when I was at L i n c o l n , 
Nebraska. A t ten his fa ther—the landlord of the 
inn—cal led ou t to h i in to dress f o r church. " Guess 
I w o n ' t go—it 's too c o l d , " was his calm reply . B u t 
he went out to buy ten more newspapers, and pre-
sently came to mo boasting tha t he had sold them 
a l l . Theu he asked me in to the par lour to hear h i m 
play tho piano (!), and he and his s t i l l smaller brother 
sang somo of the hymns w i t h wh ich Moody and 
Sankey have been " r ev iv ing " the religious w o r l d . 
" H o l d the f o r t , the captain's c o m i n g , " squealed 
out by a small boy who had j u s t declined to go to 
church t ha t ho m i g h t sell newspapers on Sunday 
morn ing , had a quito novel effect even i n m y ears, 
to whom Sutiday is as other days. 
Decidedly there are discomforts i n Amer ican 
t r ave l l ing which go f a r to counterbalance the greater 
convenience o f the i r cars, &c. Amongs t other 
nuisances must be noted the constant habi t of 
" h a w k i n g " and sp i t t i ng . Tho s p i t t i n g is bad 
enough, i n a l l conscience ; b u t tho h a w k i n g is f a r 
worse. T o bo i n tho wa i t ing- room ( " f o r gentle-
men , ' ' save the m a r k !) some hal f an hour (as tho 
Amer ican way of r u n n i n g omnibuses to tho stations 
generally compels one to be) whi le t w e n t y or t h i r t y 
Amer ican " gentlemen " are incessantly h a w k i n g 
and s p i t t i n g , and then to have six or seven hours of 
the i r company on the cars, where they continue tho 
same agreeable practice as f a r as tho more l imi ted 
area of f loor w i l l pe rmi t , would t u r n the strongest 
E n g l i s h stomach. The least sigu—and i t is almost 
impossible to repress a l l s ign—that tho practice is 
, unpleasant seems to act as an incentive to f resh 
exertions—acts, i n f a c t , as an expectorant. I was 
w a l k i n g up and down the wai t ing- room a t Muscatine 
to-day, and i t so chanced t h a t a long l ank Westerner 
hawked as I passed, and gravoly expectorated w i t h i n 
an inch of my foremost foo t . I could not repress a 
shudder. I t d id not escape his r.otico, and so long 
as I continued t o w a l k up and down ho carefu l ly 
reserved his expectorations f o r the moment when I 
was passing. I have sometimes f e l t indigrcant 
w i t h Dickens f o r his u n f a i r t r ea tment of A m e r i c a 
generally, i n describing the f au l t s o f individuals as 
i f thoy characterised tho nat ion ; b u t i f , when ho 
wrote such passages, the recollection of a group of 
Americans hawk ing and sp i t t i ng were s t rong upon 
h i m , one can understand any amount of bitterness 
i n his descript ions—for any th ing more u t t e r l y 
offensive and disgust ing i t w o u l d be impossible to 
conceive. 
They have the i r paradoxists here, l i k e us i n the 
o ld c o u n t r y ; and I t h i n k paradoxers get readier 
credi t here. A man named Tice has got the long 
ears of a number of fool i sh f o l k i n Mis sou r i , K e n -
t u c k y , and the ad jo in ing States, w i t h a preposterous 
theory of planetary influences on the weather. Tbo 
planet hav ing chief influence is V u l c a n , w h i c h 
planet M r . T ice was good enough to observe i n tho 
September f o l l o w i n g Lescarbault 's supposed dis-
covery of t h a t o rb . H o thought at the t i m o , ho 
says, t ha t he was observing a t rans i t of M e r c u r y 
(which argues we l l f o r his knowledge of as t ronomy— 
a September t r ans i t of M e r c u r y being as remark-
able a circumstance as an eclipse of a new moon 
would be) ; b u t , f i n d i n g t ha t Lescarbaul t had seen 
a new planot, he was led to compare his observation 
w i t h tho Frenchman 's , and was (of course) at onco 
surprised and delighted to f i n d t h a t exactly f o u r 
c i rcui ts of i ts o rb i t had been completed since Lescar-
baul t had seen the planet i n M a r c h , so t ha t i t was 
again crossing i ts node, and so f o r t h . I t was un-
k i n d l y pointed out tha t , th is being so, tho ear th in 
her September posit ion was on tho w r o n g side, 
being jus t ha l f -way round f r o m tho placo she had 
whon Lescarbault said ho saw V u l c a n , so t ha t M r . 
Tice must havo seen V u l c a n th rough the sun. 
N o t h i n g daunted, M r . Tico altered tho period of 
Vu lcan to f i t his alleged observation, i n happy un-
consciousness of the f a c t t ha t Loscarbault 's ob-
servation, i f w o r t h any th ing at a l l , determined tho 
period o f V u l c a n . I t may interest students of 
astronomy to know tha t th is veracious gentloman 
(whoso l y i n g predictions aro ac tua l ly published i n 
some Amer ican newspapers side by side w i t h the 
able ant ic ipat ions of the Meteorological Oflicu) 
determined the apparent diameter of V u l c a n at 
2\ inches, whence bo in fe r red a real diameter of so 
many miles. A f r i e n d who , a t his request, looked 
at Vu lcan , estimated tho apparent diameter a t 8$ 
inches. 
I hope to reach Eng land on or about M a y . 13, 
1870—all go ing w e l l . I have given thus f a r 121 
lectures, and have s t i l l about 25 moro to give, 
whence i t w i l l be readi ly understood t h a t I a m 
beginning to bo qui te ready f o r a l i t t l o rest, or 
ra ther f o r change of w o r k , w h i c h is tho best k i n d 
of rest. R i c h a r d A . P r o c t o r . 
Davenpor t , 111., M a r c h 21th , 1870. 
9 O R I O N I S . 
[ 1 0 7 8 1 . ] — T H E 5 t h star i n the t rapez ium of 
Orionis is referro d to as being invisible (see le t ter 
10707) i n a Sin. W r a y O .G . , b u t I w o u l d suggest 
t ha t th is proves no th ing i n settlement of the vexed 
question as to i ts non-vis ib i l i ty w i t h such an aperture. 
A n impor t an t poin t seems to bo overlooked in deal-
i n g w i t h this mat te r . Tho components of 0 Orionis 
are admi t ted ly var iable , and how can we lay down 
the l imi t s of v i s i b i l i t y whon the extent of the varia-
tions is unknown ? The 5th star, at m a x i m u m , may 
be glimpsed w i t h a 3 in . possibly, and this may 
account f o r tho remarkable differences of opinion 
hereon. F i r s t le t us settle, i f we can, the degree 
and t ime of the var ia t ions, and when this is done we 
shall be ablo to lay down the law as to the aperture 
required to see i t . B . 
T H E D O U B L E S T A R • S C U L P T O R I S . 
[10785. J—Tina double s tar was measured by S i r 
J . Herschel at the Cape i n 1836. H e gives the 
magnitudes as 6, 10, P . C9° '6, D . 5"'53, and Fays : 
" Large star w h i t e , smal l d u l l red—delicate." A 
few months since, w i t h Sin. r e f r ac to r (Browning ) , 
I glimpsed the companion. T h o u g h , of course, a 
d i f f i cu l t object w i t h th is aperture, s t i l l the smal l 
star was cer ta in ly seen. A s i t was considered a 
" delicate " object by Herschel w i t h his Sin. T u l l e y , 
the smal l star may possibly have brightened of late 
years. I t s red colour would f avour tho suspicion 
of va r i a t ion . Perhaps somo of your readers pos-
sessing Sin. and l i n . telescopes w i l l look at i t when 
i t again comes in to a favourable posi t ion f o r ob-
servation. I t s placo f o r 18S0 i3 l h . 40m. , S. 25 3 -42 / . 
W i l l M r . B u r n h n m , of Chicago, please say i f he has 
examined this star? J . E . G o r e . 
U m b n l l a , Pun jaub , M a r c h I S t h , 1876. 
I S T H E A N N U A L R E V O L U T I O N O F A 
P L A N E T R O U N D T H E S U N T H E 
D I R E C T C O N S E Q U E N C E O F I T S 
D I U R N A L R O T A T I O N ? 
[107S6.]—IN his late lecture on the mechanical 
act ion of l i g h t , M r . Crookes stated t ha t the l i g h t 
received f r o m the sun exerted a pressure on the 
ear th equal to 3,000 mi l l ions of tons, and, j udg ing 
f r o m tho numerous letters vvhieh have appeared i u 
the E N O L I S H M E C H A N I C on the subject, tho heat 
rays woidd appear to possess an a l l - impor tan t share 
iu the phenomenon. I f such be tho case, tho reced-
ing side of the planet, being the warmest , wou ld bo 
repelled w i t h greater force than the advancing sido ; 
or , conversely, the g rav i t a t i ng influence of tho sun 
wou ld exert a greater p u l l on tho la t te r t han the 
fo rmer . Tho question is , would this dilferenco of 
pressuro (assuming its existence) be sufficient to 
keep the planet ro t a t ing on its axis? Is the d iu rna l 
ro ta t ion v.'holly due to this difference of pressure? 
I f , l ike the d r i v i n g shaf t o f an engine, the polar 
axis were constrained to move i n s tat ionary journals , 
the planet would havo no mot ion in space. Be ing , 
however, f ree i u this respect, i ts d iu rna l ro ta t ion 
ought to dr ive i t i u some definite d i rect ion, i ts polar 
axis t r ave l l ing onwards, l iko t ha t of a ba l l r o l l i n g 
a long the ground ; and this d i rect ion w o u l d corre-
spond exactly w i t h its annual path . Hence arises 
tho quostiou : Is tho annual revolu t ion of a planet 
round tho sun tho direct consequence of i ts d iu rna l 
ro ta t ion ? 
Ca r l l t i t t e r showed t h a t the nor thern homisphere 
of tho ear th was a h ind hemisphere, and tha t the 
southern was a water hemisphero. 
N o w tho thermal eapneitics of two Bftea bra t* 
spheres must be widely d i f f e ren t , nn.l i f the nl >y« 
difference-of-pressure theory be t rue , the northern 
pole ought to ho repelled w i t h greater force, KB.I1 
stand f n r t h c r away f r o m the sou than the oath r I 
pole, and wo know that therein M M p dot i:i the o rb i t 
where this condition is fu l l i l l e 1—naru. l v , where !i..t 
ear th is nearest to tho tun—where tho rep 
force of l i g h t is a t i ts max imum. l b nc ari • I 
another question : Is a planet's M g l e e l b e l l i . i •! 
to the ecliptic determined by the repellent art on . . f 
l i g h t ; and i f so, is the magnitude and direction . . f 
such anglo maintained by tbo gyr.a. .rv action of •;..> 
p lanet? A l p h a Omega . 
S P E L L I N G B E E S A N D D I C T I O N A R I E S . 
[10787. ]—" S A U L , R T M E A , " in his letter O0712), 
expresses the hope, " tha t the general ererbaafinie 
of dictionaries w i l l result i n the discovery that i t 
wou ld be a great convenience to hnvo a recognised 
standard d i c t i o n a r y . " M a n y , no doubt, feeJ l ike 
h i m ; bu t is such a t h i n g as a fixed standard in air / 
language desirable ? Language is progressive, con* 
s tant ly changing, and, as a rule, changing f o r the 
better. Conservatives among oVllologists vainly 
resist these changes, bu t tho world moves on, ana 
w i t h i t there is n steady advance in culture of n i l 
k inds . Shall word-cul ture be an' exception to the 
general rule? S t i l l i t seems desirable, and even in-
dispensable t ha t there should be dictionaries, wi'.h 
more or less au tho r i t y , to mark theso changes i : i 
language, aud to lay down certain general rules in 
or thography, ye t i t seems to mo that the l e x t o 
grapher best fitted f o r this w o r k is not the ultra-
conservative, w h o would lay down " hard and fn-,t 
l ines , " b u t the cul tured progressive, who is ready 
to propose and adopt improvements where such 
improvements are called f o r and are based on good 
reasons. E n t e r t a i n i n g these opinions, I bog leave, 
w i t h a l l due deference, to demur to your cor-
respondent's disparaging allusion to that incom-
parable w o r k of tho present century—" Webster'* 
D i c t i o n a r y . " This great w o r k was not the produc-
t i on of a novice, nor of an ignorant man. D r . 
Webster , who died i n 1813 i n his S5th year, spent 
nearly 60 years i n tho s tudy of language, aud in the 
compi la t ion of this noble d ic t ionary , spending many 
years i n the l ibrar ies of Great B r i t a i n , France, and 
Germany, and aided in his task by many of the bent 
philologists i n bo th Europe and America. Sinco 
his death several improved editions have Beta 
brough t out by his successors, Chaunccv L . Good-
r i c h , D . D . , L L . D . , and Noah Porter , D . D . , pro-
fessors in Yale College, bo th of whom havo worthi ly 
accomplished the w o r k of enlargement and improve-
ment . There is no d ic t ionary i n our language, BOX 
probably i n any other, on which has been BegtMBed 
so much care, so much o r ig ina l research Bad erudi-
t i o n as th is , and yet there was never one which has 
been so b i t t e r l y assailed w i t h vi tuperat ion and un-
reasoning abuse (mostly by the publishers of r iva l 
dictionaries, or at the i r ins t iga t ion) . The a'.leee 1 
grounds f o r these at tacks is tho unpardonable 
innovat ion i n or thography introduced by D r . 
Webster . These innovations are, i n reali ty, very 
few—so f e w tha t , when classified, they may be 
almost counted on the fingers of ono hand. H U 
main pr inc ip le was, " t h a t the tendencies of our 
language to greater s impl ic i ty and broader analogie* 
ought to be watched and cherished w i t h tho utmost 
care ." W o havo i n our language a largo number of 
words which come to us, i n most cases, f r o m Latin 
terminat ions i n or th rough the Norman French in 
" c u r , " but incumbered w i t h tho silent " u , " as in 
omperonr, nuthour , edi tour , &c . F r o m this entire 
class, except about twen ty words, the usele-s " u " 
had been dropped by common consent, and D r . 
Webster , t h i n k i n g the t ime had coino (in conformity 
w i t h the pr inciple above quoted) when theso ex-
ceptions ought to bo set aside, he boldly i l id to at 
onco, re jec t ing the " u " f r o m such words as favour, 
labour, honour, & c , thus reducing to consistency 
wha t was w i t h o u t any rulo or author i ty whatever. 
F o r w h y should wo w r i t e honour and not editour, 
and why editor and not honour? I n fact , we BUM 
reached a poin t where, unless wo take Webster anil 
the dictionaries wh ich agree w i t h him us our guide, 
we have no standard on tho subject. The " u " w i l l 
speedily be omi t ted i n n i l words of this ela^s, uateM, 
f r o m the saerednesa of its associations, i t be reta in .1 
i n Saviour. N o r is i t D r . Webster who is the 
innovator iu this ease, bu t the Bnglish mind , which 
has f o r t w o centuries been t h r o w i n g oil' n t e-
less incumbrance, and moving on towards grc. ter 
s impl ic i ty in the s t ructure of our language, f n the 
same way we have got r i d of the silent " k " in 
musick , physiclc, ko., and the progress of our 
language cannot posi-ibly bo arrested in cases liko 
these. 
W o havo numerous words ending in re, f rom the 
French , pronounced l iko o r ; as centre, metre, 
theatre, i e . M a n y words of this c l a n have ho i* 
conformed tn the Engl ish spelling, such as rider 
(cidre), chamber (chambre), member (twrtnbre), Ae . f 
t i l l the number i u re is reduced to about twenty 
words , w i t h the i r derivatives ; and w i t h renpeet t o 
thorn also the process is s t i l l going on. Center i - , 
t o a considerable extent, tho spelling of tno belt 
E N G L I S H M E C H A N I C A N D W O R L D O P S C I E N C E : No. 580. M A Y 5, 1876. 
When I have been observing Uranus the Srd 
satellite has been too near the planet to be visible, 
but when its distance approaches 30", I think it 
likely tbnt it will be visible in my instrument, but 
I feel sure that the 1st and 2nd are beyond me, with 
my present means, altogether. 
I n the great refractor at Washington, with an 
aperture of 20in., according to Professor Newcomb 
all the satellites disappear when within 10" of the 
planet. 
The question of eyesight must be one of consider-
able interest to all those who are in the habit of 
using optical instruments, and this seems to be a 
most extraordinary instance of keen vision, 
I hope this obserrer may be induced to write to 
the K x u u . s u M E C H A N I C , and let its readers know 
whether by subsequent observations he has been able 
to satisfy himself that the satellites of Uranus bavo 
real ly been seen. 
The three stars between i 1 and i" Lyraa (besides 
the 9th mag. and the two debilissima, 13th mag.), 
should be quito easily seen by him and the 5th star 
of Z Persei, with about l £ i u . aperture. 
T o such eyesight, what wonders among the 
nebulai would not such telescopes as those of L o r d 
Eosse reveal ? E . G . L . , F . B . A . S . 
Sussex, Apr i l 24th. 
I I . i n . i v . 
« O R I O N I 8 . x 
[10849.]—I H A V E just seen " W . G . P . ' B " letter 
(10707), and also two others (10782 and 10784) 
in your numher for Apr i l 21st. Since the beginning 
of this year I have examined 8 Orionis very nearly 
every fine night. I n turning over my results I find 
two nights on which I certainly glimpsed the 5th 
star . The two nights in question were the 28 
January and 22nd M a r c h ; the latter was the finest 
night I have ever had. A friend of mine also on 
on the 28th January saw the 5th. M y teleBctipe is 
a 3in. achromatic. T . E . E . 
• G E M I N O R U M — M I R A C E T I . 
[ 1 0 8 5 0 . ] — S I N C E writing letter 10449 (p. 583), ray 
suspicion of variation in n Gemiuorum has been 
confirmed iu N a r i f r r o f February 24, 1876, where it 
is stated that " the variability of this star was 
detected by Schmidt in 1865, and has since been 
confirmed by Sehoiifeld," the period being about 
229 days, with "variat ion between extremes of 
3.2m. and 4.2m." This fact I was not aware of 
when writing my former letters. T h e star whioh 
was notably inferior to y. Gemiuorum at tbo end of 
December, 1875, is now but slightly less than that 
Btar, as stated by " F . B . A . S . " in the E N G L I S H 
M E C H A N I C of March 10th (just received), 
b | I n my letter, S Cygni was a misprint for 8 Cygni . 
I t may interest some of your readers to know 
that, during the late maximum, Mira Ceti did not at 
any time exceed 3 i m . (it was about 2Jm. at the 
maximum last year). The maximum seems to have 
occurred on or about the 3rd February, when it 
about equalled « Piscium. Since then its light has 
diminished very little,'as, when last seen, on the 
17th March , it was still about equal to 5 Ceti (4m.). 
Punjab, India, 4th Apr i l , 1876. J . E . G o r e . 
D O U B L E L U N A R R A I N B O W . 
[10851.]—IN letter 10530 " T . D . S . " writes from 
Adelaide, S. Austral ia , in regard to a double lunar 
rainbow, asking if any such have been before re-
corded. The same day that I received the paper I 
was reading Schiller's " Wilhelm T e l l , " Act I I . , 
scene 2nd, where Winkelried exclaims to Meier (stand-
ing on the bankB of tho lake) :— 
" H a , seht; seht dorthin ; seht ihr nichts. 
" M E I E B . — W a s dean? J a , wahrl ich; ein Rtgen-
bogen mitten in der Nacht. 
" M E L C H T H A L . — E s ist des L i c h t des Mondes, das 
ihn bildet. 
" V O N D E E F L U E . — D a s ist ein seltsanj wunder-
Lares Zoichen ; es leben Viele die das nicht geseh'n. 
" S K W A . — E r ist doppelt, seht, ein bliisserer 
steht driiber," & c , &c. 
I t does not seem as if Schiller would have put this 
in unless he had known that such a thing had been 
seen, and, as he was a friend of Humboldt, he might 
have received his information from him. 
F . H . C h a p l n . 
Hartford, Conn. , U . S „ A p r i l 12, 1876. 
D I S T A N C E S O F S A T E L L I T E S , 
[10852.J—-THE following series are, I think, suffi-
ciently curious to bo worth noting. I n trying to 
find what constant number added to an arithmetical 
series would give the distances of Jupiter's satellites, 
an idea crossed my mind which is worked out 
below. Wri te the following series, arithmetical 
anil geometrical, add tho oorronjionding tcrnu to-
gather, and also add 4 to each ; divide tho terms 
thus obtained by 2, aud the result gives very nearly 
the distances of Jupiter's satellites in seinidiameters 
of the primary. 
f 4 . .. 8 . . 12 . . 16 
4 . .. 8 . . 10 . . 32 
4 . .. 4 . . 4 . . 4 
2 . . . 12 . . . 2 0 . . 32 . . 52 
6 . .. 10 . . 16 . . 26 
Distances according 1 
to Dunkin's Lardner J 6 0 . 
. 9-6 . , 15 4 . . 26 
A similar arrangement gives a result which more 
or less approaches the true distances of Saturn's 
satellites, as given by P r o c t o r f Sa turn ," p. 63). 
i . n . n i . I V . V . V I . V I I . V I I I . 
1 2 3 4 5 6 -7 8 
1 2 " 4 8 16 32 C4 128 
6 6 6 6 6 6 6 C 
2 . . 8 1 0 13 18 27 * 4 4 77 142 
H ^ c h ° ' } 4 5 6 5 9 13 5 22 38 5 71 
d i s t a n c e } 4 5 1 3 6 3 8 8 ' 1 4 U ' 3 7 2 6 3 0 3 1 8 8 7 6 ' 1 S 0 
The same idea applied to the satellites of Uranus. 
I . I I . n i . r v . 
7 . .. 14 . .. 21 . .. 28 
7 . .. 14 . .. 28 . .. 56 
-10 . .. 10 . .. 10 . .. 10 
2 . . 24 . . 38 : . 59 . . 94 
12 . . 19 ". . 29 5 . . 47 
S e a l distances . . 1 2 3 . . 1 7 1 . . 2 8 1 . . 37 6 
Cau any one givo a regularly-constructed series 
which gives a closer approximation in each case '< 
H . E . A . 
G n A T I F Y I N G . 
[10853.1—1 S H A L L feel much obliged if you will 
kindly allow tho query I send to appear in the 
E N G L I S H M E C H A N I C . I t is most gratifying to me, 
as an old reader of the M E C H A N I C , to be able to 
tell you that your valuable periodical (I do not 
intend this as flattery) penetrates oven to this 
remote region of the Bal t ic Provinces. The St . 
Petersburg bookseller who Bupplics me Bends several 
copies to Engl i sh mechanics residing at a town 
called Narva , Bome 40 versts from here, where there 
are large spinning mills running. Theso mills are 
managed entirely by Engl ishmen, of whom there is 
a small colony. Bass's ale, Huntley and Palmer's 
biscuits, and the E N G L I S H M E C H A N I C seem to be 
ubiquitous. G r i f f i n . 
Grafskaia Gora , near Yambourg, 
Government of St. Petersburg, 
10 (22) A p r i l , 1876. 
M O T I O N . 
[10854.1—MT best thanks are duet* " A l e t h e u s " 
for the very courteous manner in which he deals 
with my letter (10728), and for the trouble which 
he takes to refute my humble attempt to criticise. 
B u t I think I will prove satisfactorily that at least 
two of his assertions are quite untenable, and also 
both explain and justify a sentence used by me 
which he considers to be inexplicable and unjustifi-
able. 
F ir s t ly , " Aletheus" states " the definition of 
motion must exclude all reference to matter," and 
in explanation of this he Bays : — " I n support of 
my opinion it may be stated that it is possible to 
conceive the existence of motion—not, it is true', as 
absolutely and totally independent of matter, but 
under circumstances where material body is appa-
rently absent." I t will appear obvious to the most 
casual observer that the apology is entirely at 
variance with the statement and the truth of this 
is proved in the following:—Let o represent motion, 
b matter ; now the statement says, al l definition 
of a must be totally separate from b ; the apology 
states it is not possible to define a absolutely and 
totally independent of b, but in circumstances where 
b is apparently absent; therefore we may justly 
come to the conclusion that a and b or their equiva-
lents are inseparable (the word "apparent ly" 
meaning " n o t rea l ly") ; thus " A l e t h e u s " is per-
ceived to have refuted his own proposition. 
The second assertion is, I will not say an " amus-
i n g " but certainly a very curious one—viz., the 
motion of a substance and its shadow are separate 
and distinct. I n order to prove tho motion of a 
shadow is distinct from the motion of that of which 
the shadow is but a reflection, you must separata 
the reflection from the reflectors, which any person 
of common »ouio must aoknowlcffo to be imponiblo. 
A shadow cannot exist except by means of a sub-
stance—ergo, tho motion of both is one and the same. 
L ight is the cause, substance the means, shadow 
the result. This idea is not now to me. I was 
once puzzled by the thought, does a reflection of 
motion exist ? out upon consideration I found it to 
bo impossible. 
I n the foregoing, when I used the word " t h i n g " 
in reference to motion, I must not be understood to 
mean that motion has any existence of itself, for 
motion can only be conceived with reference to 
matter aud space. The word " th ing ," then, refers 
te that state of existence and change which results 
from " the continued action of one body upon 
another." " A l e t h e u s " is "highly amused," to-
use his own phrase, with my definition of action, but 
I would ask him to remember that tbo meaning (or 
explanation) of any word must necessarily be (in 
order to constitute a true meaning) the very equi-
valent of the word itself set forth in a simpler and 
fuller manner. 
The following sentence—" we recognise two things, 
motion and matter, the former caused by the action 
of the latter "—which occurs in my previous letter 
S0728), I explain thus:—The fir6t part refers to oso two things (states) which I was considering 
to be inseparable, and the last to that definition of 
M r . E . P . Toy , which says, " motion is caused by 
the continued action of one body upon another." 
K o n f o u c i u a . 
T H E G E O L O G Y O F S U R R E Y . 
[ 1 0 8 5 5 . ] — T H E whole of the geology of the county 
of Surrey, which is similar to Sussex aud Kent , may 
be seen in a few hours, and byroad, not rai l , from 
London, via Croydon, Caterham, Godstone, Ti lbur-
Btow-hill, &c. 
A t Tilburstow-hill we see the Great E s t u a r y , 
Forest Bidge, Weald, &c. I n hill , ancient iron 
mine, iron iu quartz; Chert , lower gieensaud, also 
the upheaval (see " Mantel's Geology ; " fossils at 
Brit ish Museum.) 
A t bottom of hill is Gault clay in the brickfields 
of M r . Sturdy, who shows all tho geology of the 
district. Beyond, near Weald, is the " Iron Pear 
Tree ," formerly a mineral spa. 
Hal f way up the hill to Godstone is the F i r e -
stone quarry, 56ft. or so deep, anil three miles of 
excavation underground. I t is upper greensaml 
stone with mica in it . 
Then comes Godstone on the chalk, with the cele-
brated pond with % Gault clay bottom, also chalk 
pits and chalk fossils. A l l the adjacent hills are ex-
cavated for lime, &o., here, and we see white, r e d , 
&c., hills in the distance. 
The chalk road continues on to Croydon, where, 
at Purlcy and Cromehurst Leiue pits are many 
chalk fossils. I found shark and fish teeth, echine, 
vor, spinosas, &c. 
A t the Sandbrook Shirley Downs (at line S. side) 
are the white sand pits, faying on the chalk (see 
" Mantell's Croydon ) , many chalk fossils. 
A t or near the railway station, Addiscombe-road, 
Croydon, may be seen tho "London Blue C l a y , " 
which goes under Norwood, where' I have found 
many sea fossils, " nautilus, inseptarea," & c , ami 
200 different kinds during railway excavations. 
A t Mitcham Common the " d r i f t " commences, 
where are many " echine " fossils in flint, washed 
or drifted from the chalk. 
A t Clapham Common the same may bo seen, but 
with few fossils. 
A t M r . Lee's brickfields, Lewisham, wo see the 
briek clays, founders loamy sand, and the chalk 
which rises very near surface, and continues to 
Dover. The whole may be seen in a few hours. 
W . G -
D I A M A G N E T I S M . 
1 1 0 8 5 6 . ] — A F T E B all our hard fighting, that 
" Beacon Lough " should chivalrously shake hands 
as " friends," and fairly and handsomely admit that 
" differential action " might be sufficient to cover a l l 
the cases yet examined, is extremely gratifying, 
and I would fain reciprocate these amenities of 
debate in a corresponding temper. Albeit, l ike 
W . J . Lancaster,- I almost suspect Borne special 
object in the query given, and am almost frightened 
at the geometrical angularities of the diagram, but 
throwing aside all this I would reply :— 
1. T h a t were I , as a poor experimentalist, to try 
the problem, I should expect no result would follow, 
as the specific conductivities of air and Jiismutu 
differ so little—in other words, that thu force 
available on any hypothesis is extremely small. 
2. T h a t , viewed abstractly, tho tendency must bo 
ono of repulsion, because the lines of force are 
stronger in air than in bismuth. 
3. That the same result would flow from tho 
hypothesis of " antithetic polarity." I u thu case of 
iron the nearest point would have an induced south-
ncss, and therefore be attracted; whereas with 
bismuth, if N . iuducas N . it must be repelled 1 
I am very ploascd to admit that iu this case (sup-
Eu s i n g I am right, and not caught in a trap) one ypothosis is as good as tho other ; but the question 
•ti l l remalna as to tho physloul character of tho two 
hypotheses, and of their fitnesB to oover tho widest 
ground ! One is simple and clear, and opens up a 
new field of specifio conductivities very much 
neglected 1 The other is an utter violence t>> 
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planets would make a like difference in its climates 
I t would probably bo followed in the case of an 
inerenso of that envelope by more heat, and a more 
perfect convexion system, and the result of this 
would be a glacial period. This period need not 
necessarily be of tho same severity in all parts of 
tho world, for since the wind convcxinn system 
would bo an important part of i t , It is likely that 
local influence of land, &c. , would have a great 
- effect. Then agnin, what condition of atmosphere 
could furnish better conditions for a carboniforou 
period than that of an increased extent ? Wo have 
n o W Ore tendency towards the maintenance of the 
same composition of the air. Besides, what better 
to usher in tho ago of flying reptiles than a period 
of dense atmosphero—barometer COin. P Animals 
posscesod of suckers and other pneumatic arrange, 
monts must also be affected. Tho great conductivity 
for heat of the gas hydrogen—being 0 or 7 greater 
than for other gases—and its relation to water seem 
to me to indicate that it also plays as great a part 
in all physical systems as its distribution is wide. 
I t may be tho chief fuel of tho sun, and being partly 
in this case converted into water, it may thus supply 
heat to tho planets by convection (adding to their 
watery growth at tho snmo time) n i well as by 
radiation. I f this wero so, the necessity for a great 
similarity in tho composition of tho bodies in onr 
system would bo plain. Last ly , I will notice tbo 
fact that in the infancy of physiology (so called) it 
was supposed that al l the heat of the body was 
generated in the lump. I t has since been proved 
. that by far tho greater portion of animal neat is 
generated in the tissues thcmWlvcs, and from this I 
argue by analogy that tho greiiter part of the heat 
received by tho planets is generated by meteoric 
collisions in space, and is at besx, only a secondary 
product of the sun. I suppose the sun to be 
greatly developed" plan/it, not arrived at a certain 
stage of its decay, as commonly supposed, but per 
baps in its robust youth'. I will not now speculate 
further as to its constitution. I shall be glad to 
give in detail any further explanation of the con-
tents of this letter to " o n r s " if required,' a.nd also 
to read a criticism of its contents. Many questions 
»Bked by correspondents are here tonched on. 
D r . H . M . M . 
V E N D S A N D 9 O B I O N I S . 
[10883.1—I H A V E several time3 seen Venus with 
the naked eye before sunset, and thus 'save been 
able to get some excellent views of it with my 3in. 
W r a y . B u t though I have seen it under the most 
favourable circumstances possible, and it has ap-
peared most beautifully defined, especially before 
sunset, I have never been able to detect any varia-
tions of colour, still less any definite markings of 
which a drawing might be made—farther than this, 
thnt the brightness sensibly decreased as we ap-
proached the terminator. This became much more evi-
dent when thin clouds passed over tho planet; at such 
times the parts near the terminator would be quite 
invisible, while the rest was readily seen. This 
variation of brightness is most certainly in part, 
and perhaps entirely, owing to other causes than to 
any real permanent markings on the surface. On 
the 3rd of this month the planet was seen by the 
naked eye 50 minutes before sunset. In the tele-
scope it was extremely well defined, and, to my 
surprise, I perceived the south horn to be very 
sensibly rounded, and tho northern one to bo 
sharpened in the direction of the dark part of the 
planet. This was very distinctly seen by another' 
person ns well as myself; indeed, the appearance 
described was so marked that it certainly might 
havo been well seen with a smaller instrument. Had 
I known nt the time that the same thing had been 
observed by Schioter and others, I would have 
noted tho time and other circumstances more 
exactly. 
W i t h regard to the letter of " T . E . E . , " it id 
evident thnt, notwithstanding the fineness of the 
evening, the observation of 0 Orionis on the 22nd of 
March must have boon made undor somewhat un-
favourable circumstances, inasmuch as when the 
evening grew d i r k the star would have been long 
past the meridian, which makes it all the more 
remarkable that it was seen. " T . E . E . " would 
greatly add to the interest which attaches to his 
communication if he would favour us with the 
maker's name. W . G . P . 
same evening Venus appeared to havo the S. horn 
rounded off; power used 134. On p. 105, in answer 
to query 25591, I gave a description of Jupiter, as 
seen by me on March 31st, in the early morning. 
The belts wore described as being rather narrow. 
Tho next time I oxamincd tho planet (Apri l 2nd, 
between the hours of 0 and 3 a.m.) tho belts were 
broader, especially tho polar onos; a dark spot was 
suspected on the S. equatorial belt, and a bright 
marking on the northern one. On the 8th of Apri l , 
in the early morning, the dark spot was again sus-
pected on the S. belt. I may state tho belts were 
just visiblo with a power of 41 on the 2 i in . , with a 
stop of Jin. aperture The position of the belts was 
particularly noted on the early morning of Apri l 
22, with 2}in. aperture, power 13V. I copy the note 
from my book : — " Belts pretty distinct. Position 
of equatorial belts—the northern one on the equator, 
the otber rather mora south. The bright hand 
between the belts easy, though very narrow. The 
polar belts very dark and easy. e«pecinlly the 
northern one. I could not see the Satellite I I I . 
while in transit Apr i l 2nd." F . D e n n e t t . 
T H E O D T E B S A T E L L I T E S O F U R A N U S . 
ri0885 ] — T H E reputed observation of these minute 
objects by M r . Isaac W a r d , of Belfast, with 
only 4'3in. of nperture, opens an interesting 
point to possessors of small instruments. Even 
assuming the W r a y object glass used by M r . W a r d 
to be near perfection, and the observer's eye uncom-
monly sensitive, it appears scarcely credible, after 
the recorded experiences of others, that two of the 
satellites should have been glimpsed " o n any night 
of ordinary clearness " with such a telescope. The 
agreement in the estimated position-angles and dis-
tances with those predicted is almost conclusive, 
however, as to the identity of the faint points seen 
by Mr. W a r d and the two outer satellites—Titania 
and Oberon. 
I n connection with this subject it may be of some 
use to.quote a table forwarded me in May , 1870, by 
M r . Neison, of London, giving the apertures with 
•hlch the satellites of Uranus were lost eight of, as 
the result of 13 trials in A p r i l of that year i — 
Browning's Cooke's 
' W i i n . reflector. 9in. O . G . Object. 
Satellite No. 4 
„ No. 3 
„ No. 2 (Oberon) 
No. 1 (Titania) 
Herschel's test object S 
given in E N G L I S H ( 
M E C H A N I C by " « t 
Canis Minoris " J 
* Jus t picked up. 
Not to be seen. 
9*in. 
9f in . 
8 i in . 
Seen 8}in. 
Steadily 9 fm. 
8Jin. 
Hjin. 
78in. 
7 i in . 
7in.* 
7Jin . f 
t Seen very steadily. 
C I C H U S - J U P I T E R . 
[10884.]—ON tho evening of Apr i l 3rd, when the 
terminator was' passing to the E . of Cichus and 
Copernicus, I compared M r . Simms' sketch (10677, 
p. 69) iwith the moon, using my. 2 i in . (Browning) 
achromatic, and a power of 134. The a ir was un-
steady, and I was much troubled by light clouds. 
F r o m tho unsteadiness of the air , and my small 
aperture, I could not pick up tho small details in 
and to the N . of A (referring to M r . Simms's 
sketch). Tho elevated surface , ! ) , extended hardly 
further than shown in his sketch. The crater 
marked 3 had a central mountain. The cleft joining 
the highlands N . of Cichnn with Hesiodue (marked 
16 i n . M r . Simms's sketch) was not steady. I'he 
The " test object" here referred to is probably 
that given by Sir J . Herschel. " Betwen Beta 1 and 
Beta- Capricorni, about the middle of the interval in 
B . A . , and slightly N . , there is a double star whose 
components are of mags. 16 and 17, and 3" apart. 
No instrument incapable of showing these stars is 
suitable for observing the satellites of Uranus . I n 
fact, S i r John remarks that, in comparison with the 
TJranian satellites, these two- stars are "splendid 
objects." PerhapBone of your readers would kindly 
refer to the letter of " » Ursro Minoris,'.' and find if 
the test is the same. 
Bristol , May 5. W . F . D e n n i n g . 
.1—I A i l afraid that my personal acquaint-
ance with the two outer satellites is so very limited 
a one—partly from the reason that I have not at any 
time paid much attention to the planet, and partly 
that for some time a pressure of business has com-
pelled me to relinquish almost all telescopic work 
whatever—that I feel quite ashamed at trespassing 
on the valuable space of tho E N G L I S H M E C H A N I C . 
St i l l , ns M r . Marth Baid at the recent meeting of 
tho Royal Astronomical Society that it was the duty 
of every one possessing telescopes of between • 4in. 
and lOin. aperture to try whether they could see the 
satellites, I am pleased to bo able to confirm mjr 
friend M r . Ward's most interesting observations on 
one, at least, of these minute points, before now 
doomed invisiblo in telescopes of. less than lOin. 
aperture, and which a great astronomer has declared 
to bo, with the exception of the two inferior satel-
lites of Saturn, tho most difficult objects of which 
to obtain a sight of any in our system. Obcron is, 
however, to me nt least, a much harder object than 
Enceladus, which I have Been with easo on several 
occasions during the autumn of 1874, though Saturn 
was very low in the sky. The two following 
observations—taken before I had had any intima-
tion from M r . W a r d of his success—I have copied 
almost verbatim from my note-book. Tho telesoope 
used was the 61m. silver-on-glass, reflector, by 
Calver, and powers 150, 164; the planet was long 
past its meridian passage at the time of observation, 
and was not Concealed from view by a bar, &c., in 
any way i—" 1876, Apr i l lfi .—Not very good defi-
nition. E a s t wind, and rather hazy sky. 9h. 15m. 
Oberon seen pretty well , 164; a "14 mag. star if 
distant about 90" 90° from the planet, blue 
colour, making a pretty triple object with Obcron 
and Uranus. Ti tania glimpsod. Certainly stars 
or satellites nearer rd than Oberon." " 1876, Apr i l 
16th, 9h. 45m.—Only moderate definition ; south-
cast wind. Oberon beautifully visible, 150, 164, 
liko an 18 mag. star of H . ' s scale. Not BO well 
seen 430, which is too high a power for the night; 
with ISO it is kept clearly with direct vision for 5 or 
6 seconds ; it then disappears for an instant, and is 
again seen for a short time. W i t h averted eye i t 
is steadily visible through the field. The 14 mag. 
star more distant, and 15 mag. precedes the planet 
at n very roughly estimated distance of 150"." 
Hcrschel says that no telescope which will not 
divide a minute close double star between Beta and 
Beta 1 Capricorni is capable of showing the satellites 
of Uranus. I have several times attempted to split 
this pair—which Hcrschel says was one of the most 
minute double stars ho had over seen—but without 
success. Tho latest measures I havo seen of his 
give 15, lfi : 32(.'5' '. 3" for this pair. In an earlier 
catalogue ho called the mngs. 17, 18. The star itself 
I see easily enough, but no coaxing will divide it. I t 
is certainly much harder than the double comes to 
Beta Equulei , or that to >• Er idani , at the present 
time. The diagram of tho group round Beta 1 B e t a 2 
Capricorni in Smyth's "Celest ial C y c l e " rather 
tends to mislead one, as tho little pair (marked X in 
the diagram) is too far north, and too near Be ta 1 . 
The angular position of the components of the coarso 
double starabout2' following Bcta 2.is also inaccurate. 
Herschel gives ( V I I . Cat . ) 15, 16 : 120' 1 8" ; but in 
the " C y c l e " it seems nearer 240'. I estimated i t , 
roughly at 140° in August, 1874. The magnitudes 
are certainly overrated by Herschel: I estimated 
them 14, 15, at the same time. There are many •> 
more stars in this group than those plotted in the 
" C y c l e " diagram. I cannot refrain from ex-
pressing my astonishment at the last paragraph but 
one in " E . G . L . ' s " letter on p. 198. I am quoting 
from memory, not having a copy of the " Cycle " to 
httud; but, to the best of my belief, the late 
Admiral failed to eee the three points preceding 
Debilissima, « 2 Lyroe, aud the fifth acolyte 
of C Persei, with his 5'9in. Tulley. Is it con-
ceivable, then, that any one, although he be gifted 
with eyesight even surpassing that of the late M r . 
Dawes, could see them " quite easily "—nay, even 
glimpse them—with one and a half inch apertu re, 
though it be the central inch and a half of a 4 3in. 
W r a y ? ' H e r b e r t S a d l e r . 
Honiton Rectory, Devon. 
S P E C U L A T I V E P H Y S I C S A N D 
H E G E L I A N I S M . 
[10887.]—IN common with many readers I have 
notiaed a strong tendency of cortain writers in the 
E N G L I S H M E C H A N I C to treat scientific subjects 
from a purely metnphysical point of view, and, from 
the standpoint thus afforded, to dictate tho con-
ditions on which such subjects should he approached, 
while on some knotty points (motion, for example) a 
triumphant appeal to Hegei, or somo other tran-
scendentalist, is not unfrcquently made, and is con-
sidered as conclusive of the whole matter. Now, in 
many respects, I think this habit is to be regretted— 
first, because, as a rule, metaphysicians make but 
indifferent men of science; secondly, because, 
notoriously, Hegol erred as a scientific guide. I t is 
not my intention to enter into an elaborate proof of. 
these statements, but the following quotations from 
Hegel wil l , I think, completely establish the second 
averment. 
I n his criticism of " Newton's Pr inc ip ia" thethcory 
of gravitation is thus cavalierly thrust aside:— 
" The motion of the heavenly bodies is not a being 
pulled this way and that, as is imagined. They go 
along, as the ancients said, like blessed gods. The 
celestial conformity is not such a one as has the 
principle of rest or motion external to itself. ' I t is 
not right to say, because a stone is inert, and the 
whole earth consists of stones, and tho other 
heavenly bodies are of the same naturo as tho earth, 
therefore the heavenly bodies are inert. This con-
clusion makes the properties of the wholo tho samo 
as those of the part. Impulse, pressure, resistance, 
friction, pulling, and the like aro valid only for 
other than celestial matter." History repeats itself, 
and in Hegel hore we have the Aristotelian 
modernised. B u t , however much we may condemn 
this attack on a theory which it is not likely to 
damage, being unsupported and above argument, it 
has, at least, themeritof clearness and intelligibility, 
and is transparency itself compared with the follow-
ing specimen of " darkening by elucidation." S a y s 
Hegel on another subject:—" If electricity was the 
broken magnetism, because tho opposite poles aro 
independent bodies npon which the positive and 
negative electricity is distributed, aud if tbo point of 
indifference is tho explosion of an indifferent light 
by itself, then is the chemical process, on the other 
hand, the totality of the shaping. Wo havo two 
independent bodies which belong more to the one or 
the other extreme—to the inetal on the one band, or 
tho sulphur on the other—which meet in an indif-
ferent medium, and by abandoning their abstract 
.t. 
I HIM II I "*n 11 • .mi • • r i 
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r a HI his l i fe . I ' " " n r ' ' r , l w ' • ' 1 0 n ^ f t r ' n 
.•itnre nf 
i \|ilni»i l ' 
, . . . it i - o'.vlf ' ii-i to r e m a r k t h a t t w i l i g h t 
t l - r»«H »• " f ftbnllt 3Jm 
r t~ r» plain tHo reason of wBM Swi 
• : 1...1. In .it nilt l. n . e
feint. »lnr morn vi«iblo by i t s e l f ; 
....•<» ' . ' " i t i t ran do no. I t docs in 
. , t .<» '/? Ir>n!i il« brightness, l m l then i t a l io 
. ..« r - - . i I I ' " hr l fbtn*!"! of Iho larger star, 
. v i f . A i » c » i« " ' in of thn hindrances to tho 
.. • i lh« • i iml l - r one. I t is much thnsomc an 
- . . i . . - T i n ' i " t n n f the satellites of Jupi ter ; 
, t thai i l " ' v » i " bettor seen when tho t w i l i g h t 
%,•*• '1 t l i i " ? l « ' " » ' p r imary , eron though 
. . . |ti« l,iiuli(.nr<s of the satellites as we l l . 
• i . » . I ' T thin M t in ' I rno explanation or no t , I 
L . ' . i ,• m» ennmples nliorn given may induce 
i . . . ( , - , M r - not M l I m l much experience to givo 
i . i . t r i l l i o n - a t r ia l ; they may find that tiy 
, , Ihrj limy hr ing out more f u l l y the 
. . n f . , f i M r lcle»r<ipes, and may add many a 
, . U : ( hour to the t imo available f o r oliHorva-
J . W . G . P . 
f H . 1> «ll l l«> observed that those doubles which 
f » f , . n . . f . . | Sy t n i l i g h t aro those which aro closer 
, , . «liirli i t is morelv not unfavourable , 
, . | . (• w Bgaht *M closer than thoso to w h i c h 
i • 4 kind ranee. 
o O B I O N I S . 
i . . i - 1 H A V E much pleasnro i n i n f o r m i n g 
• • W O. I ' . " ( I f t t ' - r 10883, p . 225) of the name of 
. . . - . i | . , i i , " i i t miiker, which is Large . W h e n 
i l l , j . e-irn mote favourably si tuated, i t is to 
im ' - y d H i * ' i t w ' " h" di l igent ly observed by a l l 
• in pn»-e«sion of instruments of adequate 
»..»rr. 'Ire-re is l i t t le doubt, I t h i n k , t ha t i t w i l l 
i • •• onl to ho nvar iablo , and very l ike ly o f short 
pneal . T . E . E . 
I ' l ' . O J E C T I O N O P 8 T A B U P O N T H E 
M O O N ' S D I S C . 
["."d 1—It. K . E D M O N D S , i n his w o r k , " T h e 
I AS At Knd D i s t r i c t , " offers an explanation of this 
t --rivet.on, foundod upon tho f ac t tha t , scon 
••I tlie tele.cope, tho ima^o of an object i n -
rrwate* in s rn wlpf; i t is out of focus, and therefore 
t /> nl »errrr t n-fibse telcscopos are not accurately 
(orirVfd for the moon w i l l see the project ion th rough 
I - giJarjgfd inin^o of the moon overlapping the 
t u r . A pre t l r experiment to show this may bo 
tr.t'.i fTcn indoors. A pin-bole t h ' o u g h a card, 
• in n candle behind i t . w i l l represent the star, 
• V.l-t ft rli-r of white cardboard, nu inch or t w o in 
>' »-n'!cr, wil l do duty fo r the moon, and should bo 
[ V - l s few feel in f r o n t of the star. Tho observer, 
O f w d with a poekct telescope which w i l l d raw out 
ruA ently to focus near objects, may, by s l igh t ly 
iiti rit n \n* position, make the moon occult the star 
» ' afb n a* he please*, and ho w i l l notice the projoc-
t; in eTerr time that the star is i n foens, but never 
wh«i the glass is adjusted f o r the moon. The 
fH'iorr.enen occurs whon tho disc representing the 
B tea i> f i l l i e r dark or b r igh t , so that i r rad ia t ion has 
tittle to do with the mat ter—at a l l events, in this 
r iper imrnt . I t has been objected tha t the focus of 
t : * nor.n i« the fame a i that, of the s tafs , but, as 
far at my own experience goes, m y fingers find their 
*«y *o the pinion handle of the draw-tnbo every 
t .~* I turn my telescope f r o m one to the other. 
P . W . M . 
r r t A C A S T O n i t t S - G A S S E N D I - V E N T J S — 
A N D J U P I T E R . 
[ I / " ' J . 1 —FRACASTOKTrm.—Dur ing the present 
lu«*tinn I h:.ro lmrl some fine views of this curious 
* ' :"•"' Apr i l 2S, t ime 7 p . m . , t e rmina to r passing 
' n ' t K. of » R e n s t o r i u s and W . of Posidonins. 
f M a i t i e i l very R O o d . Power 13t . The pecnliar-
•'-•«!~1 »hndow seen by M r . Simms (13529, V o l . 
X X I I , p ^ ' t I ) xras s t r ik ing ly shown, as also wero 
I'-? chlTi «t the N . end. The cl i f fs wpro as easy as 
*• Stndius when tho te rmina tor is r i s i ng on 
- W. * n l l of Copernicus; thsy aro, I should 
' . . M loort . or 120f t . h igh . Tho crater 
I - ' - . T . t h " cliffs and I h o K . w a l l of Frncastor ius 
t p »r«l l a r p r than shown in his sketch. F u r t h e r 
• • •'• v on r . l 10 30 p .m. Termina tor j n s t th rough 
J , » " d ri«ing on W . wall of Thoophilos. 
»n irnt qnito FO good. Power 134. The 
• ponefrwH K side of f loor. The E . and S . 
• ' t l " r,.lh-c seen by mo (10717, p. 117), j n s t 
" 1, ' '* r , " F . " i - i l y visible. Tho higher shadow 
U " i my .ketch) on the S .W. pa r t of w a l l 
I e b f f s wero s t i l l en-y. The crater i n 
- N . e t n i . , N . nf the W . wal l of Fracas-
•<"\ <" be joined by a low ridge t o tho 
* i e| I hit w i , | e n i c l i f f s . 
—Otl cxnniining (his objeel, on M a y Blh , 
• v i-1 i " i ' . g through Schichardus and r i s i ng 
r.n * • w»« ni Scintpsrelli ( t ime 11.30 p . m . , powers 
' " • ' n - . t I I I ) , t „ „ craters on the summi t of the r i n g , 
ihon-4 or shown in M r . W e b b ' i "Ce le s t i a l 
• »c ro made out very easily—ono situated 
j n . t at th* |^ , i , , t mttrtt the Percy Mountains como up 
In l h - r ing ; the other was situated at tho S. bond of 
the ring. 
I I is o f ten noticed t ha t those who can easily pick 
up minu lo companions to b r i g h t stars never can do 
so much w i t h the phinets. I can hardly t u r n m y 
2 | i n . on Venus w i t h o u t seeing tho spots, but I have 
not had so good a view of them since as I d id 11th 
February (10 ,91 , V o l . X X I I . , p . fi09). I have 
noticed the b lun t ing of tho S. horn several times of 
lato, and also the very rapid decrease of l i gh t 
towards the terminator . M a y 8 th , at 8.30 p . m . , the 
te rmina tor appeared to mo to be rugged. Powers 
100, 131, 150. l i T S s r j r i 
J u p i t e r . — I f I am not very much mistaken there 
aro great changes going on i n the belts of this 
planet. On M a y 5th ( t imo l h r . 15m. a.m.) tho 
planet appeared ( w i t h 131 on my 2Jin. achromatic) as 
i n F i g . 1, w i t h a t h i r d equatorial bolt curved instead 
of s t ra igh t , and a dark spot on S. belt. F i g 4 2 
'.. " • ' — 1 , 1 r y " - ' - ••'•— r" r j 
jjiltfiiMli'ii I I • . , l , . , ' ., . , l , , . . . , l i . l 
shows Jupi ter (May 12th, a t 1.15 a .m.) , a belt 
leaving tho S. equatorial one in an obliquo direct ion 
near the E . l i m b . W h i l e examining < L y r a this 
morn ing ( M a y 12th), w i t h simile lens 131 on my 
2^in . , I j us t glimpsed tho " dobi l iss ima," and also 
a f a i n t star between tbo S. star and A 
F . D e n n e t t . 
S W I M M I N G . 
[109(53.1—" G n m o " desires f r o m mo n d is t inc t 
reply to his last let ter (108:13, M a y 12). I f r a n k l y 
givo t ha t reply by saying tha t I agreo w i t h a l l he 
says, and i f in a former letter I wroto so l i g h t l y as 
to say—and I admit tha t I d id—tha t ho had re fu ted 
wha t lie had himself said. I offer a f u l l apology. The 
gist of tho letters of " G n i d o , " " W . S. R . , " and 
others, is tha t i t is the weight of water, and not i ts 
density, which determines the depth to which a given 
f loa t ing weight sinks in to i t , and I t hank these 
correspondents f o r s ta t ing tho case so p la in ly . I 
said, indeed, mysolf, in a f o r m e r le t ter , when 
rep ly ing to another correspondent, t ha t i t is not 
mass bu t weight which is the equivalent, and yet I 
have argued wrongly tha t beennso the density of 
wator is tho samo over deep as over shallow water , 
whi le the weight of tho floating body is less, the 
floating body must be (as T wrong ly supposed) d rawn 
down in to the water to a less depth. T h a t , however, 
I admi t , is wrong . I t is the weight of water , and 
not i t s density, which determines tho load l ine. 
M y argument in t h i i mat ter of s w i m m i n g has 
stood upon t w o propositions, a main one and a 
secondary one ; tho main one being tha t tho force 
of g r a v i t y is diminished over deep water , and tho 
secondary on© being wha t I have stated above, and 
which '* G u i d o " and others have knocked f r o m under 
the argument . B u t , outside of the question of 
s w i m m i n g , my or ig ina l idea holds good—my main 
proposit ion, as I call i t — v i z . , t ha t the same mass 
weighs less over deep water than over shallow water , 
f o r tho reasons which I stated in m y o r ig ina l reply 
to tho questions ; bu t , whi le thus covering iny retreat , 
I none the less own tha t I havo fa i led to make good 
my case i n tho mat ter of sw imming . 
C h a r l e s S l a g g . 
D I A L Y T E T E L E S C O P E S . 
[ l O O f H . I — W H B V I get my M K C T I A N I O I s i l down 
to sen if there is any th ing about dialytc telescopes, 
and I t h i n k now i f my tasto had only boon for 
m a k i n g an organ or ha rmonium, or been in tho way 
for ohemistry, or a lmost any th ing else, h o w l should 
have been gra t i f ied ; bu t , unfor tunate ly , no th ing 
w i l l do but a d ia lyto telescope. I have taken the 
MECHANIC from the f i r s t number, and f o r years 
now my chief wish has been fo r a telo=oopo, bu t , not 
having money for a largo one, and tho many d i f -
ferent opinions regarding refractors and reflectors, 
havo decided mo in f avour of tho dialyte. I don ' t 
suppose that. I havo the s k i l l to gr ind the d i f fo ron t 
lenses myself, and I shall not. a t tompt tho task, b u t 
I certainly th ink I have tho sk i l l to pu t ono together 
if I only had the glasses. My plan would bo to give 
tho order to sotno s k i l f u l optician to gr ind the lonscs 
f o r me, and then t ru s t to my own sk i l l as a practical 
mechanic, and as ono having somol i t t l e acquaintance 
w i t h optics. Mr. Ingal l ' s letters appear to givo a l l 
the in format ion required, but . un fo r tuna te ly , accord-
ing f o Mr. O i l f i e l d , the d i f f i cu l t y is k n o w i n g and 
get t ing the proper k ind of glass, and to havo to get 
two or moro sets of glasses beforo you can 
get ono set to do is more than my pocket w i l l s tand. 
Cannot ono of our first-class opticians ( M r . W r a y , 
for instance) bo induced to wr i te a let ter , and say, 
f r o m his own experience as an optician, i f the t h i n g 
is practicable, or i f ho w i l l undertake to produce a 
set of lenses suitable f o r such a tele-cope? I pro-
poso to have a dialyte w i t h object-glass (»" diameter, 
and the correcting lens 3" or 3 } " diameter. Tho 
correcting lens to bo placet in a tubo, and so 
arranged as to bo placed together or separated i f 
required. Tho eye lens I wan t of ordinary power, 
w i t h largo flat f ie ld , but so arranged tha t I can 
change the glasses fo r different, powers. I ask, can-
not a l l this be done? M y impression is that i t can , 
and tha t thcro is only wanted somo enterpris ing 
optician to take tho mat ter up , f o r I believe tha t as 
good a telescope can bo mado ( i f nob better) a f t e r 
this plan as by any other, oither reflectors or refrac-
tors , and, wha t is of groat importance to many 
amateurs, a great deal cheaper. A f t e r a i l tha t has 
been said on this subject I cal l on al l my bro ther 
readers to speak out , and seo i f wo cannot got t h i s 
settled, by proving tha t an amateur, w i t h sk i l l and 
perseverance, may, w i t h such assistance as I have 
detailed abovo, succeed in con- t ruc t ing a really good 
ins t rument , and one capabio of doing good w o r k . 
E . P . G . 
O V E R H E A D S . 
[ 1 0 9 C 5 . ] — A T tho r i s k of b r i ng ing " D . H . G . , " 
" J . L , " and others down on my back, I voutnro t o 
make a few remarks concerning his overhead. 
Though I can t e s t i fy to the efTiciency of such an 
apparatus f o r screw-cutt ing purposes, yet I soo no 
reason f o r such a cumbersome a f f a i r . F o r my own 
par t I would ra ther convert a latho into a scrow-
ctitt.ing one at once. W h a t can bo the uso o f 
having so many shafts , pulleys, & c , f o r tho greater 
complication tho greater tho error must Ito? A singlo 
shaf t w i t h weights and pulleys is a l l tha t is real ly 
necessary f o r screw-cutt ing or any other purpose I 
consider gaspipe the worst t h ing possible f o r shafts ; 
even a t rue wooden ono would be superior. 
R o b i n s o n C r u s o e . 
T H E G E O M E T R I C C H U C K . 
[10900-1—IN look ing over back volumes f o r i n -
fo rma t ion on the geometric chuck, I am surprised 
a t tho want of w o r k i n g details. M r . Plant gives 
us a view of his chuck, and promises details, bu t I 
havo not soon them yet , and i n V o l . X X I . there is 
an art icle on a w o r k by M r . Baylcy on the " Geo-
metr ic C h u c k . " I would suggest t ha t there is a 
fine oppor tun i ty fo r a series of articles on this and 
k indred subjects, beginning, f o r instatico w i t h a 
ful l -page engraving of an amateur's lathe, and 
fol lowed up w i t h c u t t i n g and rose engines, and geo-
metric chucks ; a l l these to bo drawn to scale, 
g iv ing elevations and plans, so that a s k i l f u l 
mechanic could make his own tools as ho has the 
means and convonienco at his disposal, beginning 
w i t h a good sound lathe, and adding tho various too l* 
or cut lers as his incl inat ion led h im. E . P . G . 
M I T R E P L A N I N G M A C H I N E . 
[10967.]—WotTLt) " W o o t t n n " k i n d l y explain 
the w o r k i n g of his mi t ro machine (1091 • p. 255) ? I 
cannot sco how Iho piano irons, A A, work ; do they 
revolve w i t h tho lathe, doos the c u t t i n g edge project 
through tho s t r ip to which they nro screwed, and is 
tho piano above the bed, \ V , tho board being operated 
on, or par t of tho table ? St r o t t o n . 
P E T R O L E U M C O O K I N G S T O V E S . 
r i 0 9 0 S . ] - l N reply to " W . B . " (10919). I beg t o 
i n f o r m him thn t my stove is called the " Perfect ; " 
the patentees and manufacturers aro Heaps and 
Whca l lcy , of B r o t h c r t o n , Y o r k s h i r e I t is com-
— 
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would soon be abstracted. H o w does M r . W i l l i a m s 
reconcile the existence of a resist ing medium to tbe 
earth 's mot ion w i t h tho constancy of the year and 
day? I do no t understand how tho " dissociation 
and recombinat ion of the decomposable constituents 
of tho a tmosphere" can mainta in the sun's heat. I t 
is a . rud imentary f a c t i n chemistry t ha t the decom-
posi t ion of a compound body in to i ts elements 
requires j u s t as much heat as is given ou t i n the i r 
combina t ion . M y own ideas on this subject nre 
very obscure, and I hope somo one w i l l show, f r o m 
tho kinet ic theory of gases, w h n t real ly is and 
should be tho extent of the atmosphere, and tha t 
M r . W i l l i a m s w i l l givo some f u r t h e r explanat ion of 
his theory, aud consider the foregoing objections. 
C h a r l e s W . H o d g s o n . 
E R R A T U M - P R O J E C T I O N O P S T A B . O N 
M O O N ' S D I S C . 
[10004 . ]— IN tho sketch of Jup i t e r ( P i g . 1 , le t . 
10002, p . 270) y o u r wood engraver has made the 
equatorial belts to bo connected a t tho E . end ; this 
is not shown i u m y sketch, unless the crayon mark-
ing got rubbed whi le i t was in the envelope. On M a y 
10th, Jup i t e r beiug i n Eame posi t ion as i n F i g . 2 
(10962), the S. belt was broken at the p a r t where 
the belt branches o f f to E . , and the nor thern one 
was connected by a branching belt w i t h tho eastern 
po r t i on . There was also a break i n tho N . bel t , a 
l i t t l o to the W . of the centre of the disc. 
" P. W . M . " (10061, p . 270) appears to have got 
the r i g h t solut ion a t last of the phenomenon of 
" P r o j e c t i o n . " I always find i t necessary to read-
ju s t the focus f o r stars a f t e r i t has been set f o r tbe 
moon. Sir J . South once witnessed the pro jec t ion 
of a 7m. star on the moon's da rk face (the moon 
was about 7£ days old) w i t h L o r d Rosse's 3 f t . aper-
t u r e telescope. I t remained apparent ly on tho disc 
f o r about t w o seconds. This was the f i r s t occulta-
t i o n observed w i t h t ha t telescope. 
P r a n k D e n n e t t . 
G A S S E N D I - J U P I T E R . 
[ 1 0 9 9 5 . ] — I C A N con f i rm M r . Dennet t ' s observa-
t i on of Gusscndi on tho 5 th of M a y . I was observ-
i n g i t on t ha t n igh t , and saw very p la in ly indeed 
w i t h m y 3 i i n . W r a y the two craters t h a t he speaks 
o f , on the summi t of tho r ing—one, j u s t where the 
Percy Mounta ins j o i n tho r i n g ; the other a t the 
south bend of the r i n g . Th i s is the posi t ion i n 
w h i c h I have them i n the sketch I made. The 
w a l l appeared to me lower f r o m the last-mentioned 
crater f o r a l i t t l e distance towards tho east, also 
jus t at the nor th-wes t— i . e . , on the west, close to the 
Spoon. The in te r io r mountains or r idge appeared 
t o r u n f r o m tho ce r t r e southwards, t o the crater on 
the south bend, and f r o m tho centre t o a po in t a 
l i t t l e n o r t h of the other crater above mentioned. 
Outside the r i n g , east of the Spoon, there were t w o 
craters. 
O n M a y 12th I also saw on Jup i t e r the " be l t— 
leaving the south equatorial one i n an oblique 
d i rec t ion , near tho east l i m b " — v e r y p l a i n l y . I 
observed i t a t about 2 a .m. B r i c k w a l l . 
» O R I O N I S . 
[ 1 0 9 0 0 . ] — I N last week's issue o f the E N G L I S H 
M E C H A N I C your correspondent " T . E . E . " ( let ter 
10060) a f f i rms t h a t there is l i t t l e doHbt tha t 0 Orionis 
w i l l t u r n out to bo a variable, and very l ike ly of 
short per iod. ( I ta l ics aro m y own.) N o w , as I 
have always t akon great interest i n everything per-
t a i n i n g to sidereal astronomy (especially on the sub-
jec t of var iable stars) , I should feel extremely 
obliged to you r correspondent i f ho would br ief ly 
state his reasons f o r supposing Orionis to bo a 
var iable of short period. W h y short ? M y object 
i n w r i t i n g th is is no t , I can assure your con t r ibu tor , 
s imply to p rovoke a f u t i l o discussion, bu t merely to 
get at the basi3 of his reasoning ou the subject . 
A c o n i t e . 
V E N U S . 
[ 1 0 9 9 7 . ] — T H I S planet can now be seen w i t h great 
clearness a t the height of the day, and may easily 
be detected by any one possessing f a i r eyesight. I 
observed her yesterd ny at t w o p . m . , w i t h o u t d i f f i -
c u l t y , a f t e r a l i t t l e searching. T o those who may 
be anxious to see the planet i n b r i g h t sunshine I 
m a y state t h a t at two p . m . yesterday Venus was 
s i tuated very h igh up , and about one hour to tho 
eastward of tbo mer id ian , a t or near the place 
occupied by tho sun a t eleven o 'c lock. Of course, 
th i s is on ly an approximat ion , bu t I t h i n k i t w i l i 
serve as a guide to those who have only a pair of eyes 
t o assist them i n the i r search. I t may be interes t ing 
to those who do not possess telescopes of sufficient 
aper ture to define Venus under o rd inary c i rcum-
stances, to know t h a t an ord inary deer-stalker's 
telescope of l j i n . clear aperture w i l l show the cres-
cent shape of Venus a t 2 p m . w i t h considerable 
clearness. I saw tho beau t i fu l crescent of the 
planet a t the above-named hour yesterday w i t h a 
glass of the k i n d I have mentioned. I should i n f e r , 
f r o m the f a c t t ha t tho planet was so d i s t inc t ly seen 
w i t h the naked eye at 2 o 'c lock, t ha t i t could bo 
seen equally wel l a t noonday. B r u c e F e n w i c k . 
B l a i r A tho le , N . B . , 26th M a y . 
N E W T O N ' S L A W S . 
110998.]—I A M not cer tain tha t I understand 
" D r . H . M . M . " (letter 10926), bu t f r o m his asking, 
" W h a t is the cause of the eccentricity of theear th 's 
o r b i t ? " and subsequently, supposing the answer to 
be " D o n ' t k n o w , " i t seems tha t he is labour ing 
under tho delusion tha t a cause is wanted. Is i t 
possible t ha t tho " D r . " is no t aware t ha t a f u l l and 
sufficient explanation of tho elements of tbe plane-
t a r y orbi ts and thei r minutes t per turbat ions is given 
by the doctr ine of g rav i t a t ion ? I f tho veloci ty and 
direct ion of project ion, the distance f r o m , and mag-
ni tude o f , a central force, and tho law of var ia t ion 
be g iven, tho resu l t ing pa th can bo shown by 
dynamics. 
W h e n tho centra l force is g r a v i t y , i f p be the 
a t t r ac t ion n t u n i t of distance, R the distance of tho 
po in t of project ion f r o m the force , and V the veloci ty 
of pro jec t ion , then 
when V - «= the o rb i t is an ellipse, 
R 
o « 
when V 2 = - ~ ~ . . . parabola, 
R 
when V 5 » ~ . . . hyperbola. 
R 
W h e n the o r b i t is an ellipse i ts eccentrici ty is f o u n d 
f r o m the equation 
e- - cos 5a + £ E p - 1 y-aia a, 
where a is the anglo formed by tho d i rec t ion of pro-
ject ion w i t h the i n i t i a l radius vector. W h a t aro the 
" old Newton ian ideas" t o wh ich " D r . H . M . M . " 
alludes i n his perorat ion? 
C h a r l e s W . H o d g s o n . 
T H E V I E N N A R E F R A C T O R . 
[ 1 0 9 9 9 . ] — H A V I N O recently had the oppor tun i ty 
of v i s i t i n g M r . Grnbb 's telescope manufac tory , I 
have thought t h a t the f o l l o w i n g notes m i g h t prove 
of interest . I was nceompanieil d u r i n g m y v i s i t by 
M r . H o w a r d G r u b b , whoso courtesy in explaining 
everything made mo regret t ha t I was so i l l -qua l i f ied 
to p ro f i t by it. 
I must request the experts to raako allowance f o r 
any technical inaccuracies t ha t may appear. These 
works are, I believe, the largest and most complete 
of any devoted to astronomical ins t ruments . There 
are more than 40 sk i l led workmen employed, of 
whom nearly one-half are engaged on the largo 
equatorial and other w o r k connected w i t h the Vienna 
Observatory. A t these works have been made L o r d 
Lindsay 's 1 5 i i n . r e f r a c t o r ; ono at O x f o r d , 1 2 i n . ; 
another i n M r . Huggins ' s Observatory, 15 in . ; besides 
the great Melbourne reflector, 4 f t . in diameter. I 
may here ment ion tha t tho Pu lkowa r e f r ac to r is 
15in. i n diameter, t h a t at Gateshead ( M r . Newal l ' s ) 
is 25 in . , by Cooke, of Y o r k ; and tbe largest at present 
i n existence, at Wash ing ton , by Clarke , of Mass. , is 
26in. The Vienna re f rac to r w i l l have about 27in. 
clear aperture, and 32f t . focal length ; this nperturo 
may possibly bo exceeded, i f the discs of glass f u r -
nished by K . F e i l , of Paris , w i l l admi t of i t . Ono of 
them, tho flint glass, has been already cast, and is 
28Vin. i n diameter, w h i c h , i f free f r o m defects, may 
givo a diameter of 27Jin. A b o u t one-half of the 
mechanical work connected w i t h the ins t rument is 
finished. The polar axis aud the decl inat ion axis ns 
well as the clock are completed. The la t ter is regu-
lated by a conical pendulum, the arms of which are 
furnished, on the upper surface, w i t h leather-pointed 
studs, wh ich , as tho halls fly ou t , are pressed against 
a r i n g of brass immediately over them. So complete 
is the absorption of superfluous power tha t doubl ing 
the weight produces an acceleration of bu t one second 
in six minutes. T o el iminate even this inaccuracy, 
M r . Grubb has devised a method of mak ing a normal 
clock cont ro l the d r i v i n g clock by means of electri-
c i t y . Tho dome w i l l be 4 2 f t . in ternal and 4 5 f t . 
external diameter, fo rmed of t w o shells of sheet 
steel, weighing about 12 tons. F o r tes t ing the i n -
s t rument before romoval i t w i l l bo erected i n the 
central compartment of tho works , 4 5 f t . i n diameter, 
aud the dome constructed over the present one, 
which w i l l be removed. I n the grounds nro also 
being constructed, threo smaller domes f o r tho samo 
bu i ld ing , 2 7 f t . in diameter. They revolve upDn l ive 
r ings , as devised by M r . Thomas G r u b b , F . R . S . , 
and so easy is the mot ion t h a t I was able to move 
w i t h ono f inger a small one, about 13f t . i u diameter, 
weighing J of a t o n , which was in process of con-
s t ruc t ion . Tho opening and closing of tho shutters 
is managed very ingeniously. T h a t belonging to tho 
largo dome must bo about 3 3 f t . l o n g ; i t slides i n 
grooves, and is raised overhead by a counterpoise ; b u t 
i t is evident tha t as i t approaches tho zenith i ts 
weight diminishes to no th ing , and increases again as 
i t runs down tho opposite slope. This var ia t ion is 
allowed f o r by d iv id ing tbo counterpoise into a num-
ber of weights fastened at intervals along the chain. 
A s the shut ter is raised tho weights aro deposited 
successively, and when i ts own weight comes in to 
piny tho chain doubles round another pul ley, aud 
tho weights aro raised again i n inverse order. Tho 
shutter is thus brought quie t ly to rest, and tho 
force required to move i t is roduced to a m i n i m u m . 
M r . Grnbh showed me also several of his appliances 
f o r saving t ime , such ns enabling tho observer to 
read tbe declination and hour circles w i t h o u t s t i r r i n g 
f r o < h i s seat. A lamp hung i n gimbals to tho end 
of tho declination axis throws a beam th rough i t , 
wh ich , reflected by six pr isms, i l luminates those 
circles and tho micrometer wires, ns wel l as tbe 
position circle. This la t ter , which is usually at tached 
to tho micrometer , is here made p a r t of the breech-
pieco or eye-end. I t consists of a r i n g of glnss (on 
wh ich the divisions are etched) inclosed f o r safety i n 
brass ; a small window i s ' l e f t th rough which a beam 
is sent. This apparatus obviates tho necessity of 
having a circle to every micrometer. A detailed 
description of i t and the i l l u m i n a t i n g apparatus w i l l 
be found in tho B r i t i s h Association report f o r 1872. 
A n arrangement fo r a l te r ing tho speed of the ins t ru -
ment i n A z i m u t h , to sui t either stellar or lunar mo-
t i o n by means of d i f fe ren t ia l epicycloida! wheels, 
s t ruck me as being the most ingenious t h i n g I 
saw ; b u t I w o n ' t a t tempt to describe i t , as I 
am not sure I understand i t . I t is also under 
the cont ro l of the observer whi le s i t t i n g ; and , 
to s t i l l f u r t h e r l ighten his labour , experiments 
are being made to ascertain the possibil i ty of 
i l l u m i n a t i n g the verniers of the equatorial by 
p l a t inum wires rendered incandescent t emporar i ly 
by an electric current . One of tho hour circles w i l l 
be readable f r o m tho ground floor, where also w i l l be 
a handle fo r quick mot ion , and a sidereal clock let 
in to the stand of the telescope, so tha t tho ins t ru -
ment can set in R A f r o m the floor level . Tho tube 
of the equatorial w i l l be made of steel, and many 
portions of tho f i t t i n g s , f o r m e r l y made of w r o u g h t 
i ron , w i l l also be made of steel, bu t nickel-plated to 
prevent rus t . 
A spectroscopo i n wh ich out of a bat tery of 12 
prisms any number can be brought in to or t h r o w n 
out of use, by s imply s l id ing the telescope along a 
groove, must prove a boon to oh-ervers, pa r t i cu la r ly 
i n our changeable cl imate. The figures of the con-
t rac t have been most erroneously quo te ' in some of 
y o u r contemporaries. Tho to ta l contract is f o r 
.£14 ,000 , of which .£8 ,400 is f o r tho equator ia l . 
J . A . D e L a m o u r e . 
T H E S C I E N T I F I C E X H I B I T I O N A T 
S O U T H K E N S I N G T O N . 
[11000.]—WniLH tho scientific ins t ruments ex-
h ib i ted a t South Kensington cannot but ca l l f o r t h 
our admira t ion , not only f r o m thei r i ngenu i ty and 
the perfect ion of the i r execution, when t aken as a 
whole, tho off ic ia l catalogue of these ins t ruments 
must to a s imilar extent excite our wondei—not so 
much, however, f r o m i ts correctness as f o r the 
positive g l u t of e r ra ta by wh ich i t is dis t inguished. 
B u t no por t ion of these er ra ta , i t must be admi t ted , 
af fect any par t of the catalogue in par t icu lar : they, 
on the con t ra ry , nro dis t r ibuteed w i t h laudable 
i m p a r t i a l i t y over nearly the whole of th is excep-
t iona l specimen of typographic a r t . Nei ther is i t 
to a single class of errors tha t these mistakes are 
l i m i t e d ; " s h a r e and share a l i k e " appears t o be 
tho pr inciple upon which this remarkable pro-
duc t ion seems to have been executed. T h u s , w h i l e 
so many names of persons and th ings are mis-
spelt, i t would be obviously u n f a i r to p r i n t the 
names of places correctly ; and th i s , I presume, is 
the reason why tho blunders under these head" are * 
served up to us off ic ia l ly i u such equi lablo pro-
port ions. 
T o quote a few specimens o f errors i n names. I 
should l ike to bo favoured w i t h i u f o r m a t i q n ns to 
the f o l l o w i n g persons i — W h o is M r . N i c h o l (880)? 
W h o is M . F o r n a u l t (853)? W h o is M . Rorhon 
(851)? W h o is M . M e r r (828)? W h o is M . 
Deteui l (2410)? A n d I t r u s t I shall not be con-
sidered to be i n t r u d i n g on tho privacy o f domestic 
l i fo when I inqui re who nre Hanksbeo (026), 
Pet t ier (1437), and Schward (15S5, 80, S7, 88, 80, 
00, and 01)? W i t h respect to Messrs. M e r r and 
Schward the concoctor of the off ic ia l catalogue 
appears t o have made up his mind i n a posit ive 
m a n n e r ; f o r in the art icle 828 he puts " M e r r " 
no less than 5 t imes, while " Schward , " as I have 
stated, occurs 7 times i n succession. I should f u r -
thermore l ike to be favoured w i t h par t iculars re-
specting the f o l l o w i n g things : — W h a t i n the w o r l d 
is a " p a n t i g r e p h " f I n t r o d u c t i o n , " p . 15)? I n 
wha t system of botany, na tura l or unna tu ra l , is 
a descript ion of " arterncsia abs in th ium " (2430) 
to be met w i t h ? W h a t can " undemagni*i^able 
c o i l s " lie (1703)? A u d , to te l l tho t - u i . i i , I havo 
no very clear idea of a " W o t t a s t o u ' i Fress " (2 H 8 ) . 
Moreover , not being a Fe l low of tho Roya l Geo-
graphical Society, the par t iculars as to tho la t i tude 
and longitudo of tho f o l l o w i n g dis t r ic ts or places 
would be considered n f avour i—Pommerania (4-36), 
Gr iefswald ( " L i s t of C o n t r i b u t o r s , " p . 36), Greiss-
wald (595), Strnssburg (303 i , :j">, and 36). 
Th i s let ter is already too l o n g ; i t wou ld , how-
ever, prove much longer i f I sent you the numbers 
of tho articles i n wh ich I have met w i t h errors 
s imi la r to thoso I have cited. I f , on ascertaining 
the posi t ion of " S t rassburg ," i t should t u r n ou t 
t o bo a nice quiet watering-place-, I shall probably 
re t i ro th i the r f o r a whi le to n cover f r o m tbe sense of 
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wi th my 2*«B Keithce of the spotR 
.. <m< u i . . ! precedfafS OIK ) 
: snratiest (tin) f o l l o w b g 
• tmtKiBn s l u v tbo 8 t h ; on the 1 nth 
wo* seen t r i p l e A f t e r this tho other 
.-: .; Iter, and on tbo 12th tho t w o 
. little, > p. tho sun's centre, were seen 
etween them. P r a n k U o n u c t i . 
" . W D I S T A N C E S Oh" r i l S T D A N E T S . 
I ' I M I I . 1 — I ' T J I T N K t he recan be very l i t t l e i loubt 
it »!! close connection i between tbe menu motions 
. i the planets are the becei nary result ui l l i c i r 
nmtartl actions, as liave - i , to some r e l e n t shown 
by i.nplucc. w i t h Rspcsgt t o the thren i imcr sulci-
lites of J u p i t e r . 
The only i m p o r t a n t re la t ion mentioned by 
• ' J . U . G . " as ob ta in ing among thu satellites of 
.I-;pit.-r i . v i r t u a l l y the we l l -known .>ac amongst 
she . .. .: nions of the three in :or satellites— 
r . iw • : — 3 « j + 2n,T = 0. Tho symbols w i l l 
. einselvcs. The theory of Saturn 's 
has not. been worked c . u . any th ing l ike 
. extent as t ha t o f the satellites o f Jup i t e r , 
. ink i t prohabio i t w i l l bo f o i n d t h a t tho 
:>tior,s o f the f o u r inner sat LlittS of Sa turn 
connected by an equation, t be necessary resul t 
£ their m u t u a l act ion, and which wou ld be 2 » i — 
">;.. — 2 f t j + 3n.| *• i l (1). This is more compli-
• :.;i_d than tbo relat i .;, which exists i n tho system of 
Jnptter. Perhaps a s imi la r re la t ion obtains as 
regards tho f o u r M t c r satellites which wou ld be 
27ii — 7n„ — 2 H ; + _7»ifl = 0 nearly. (2). B u t the 
most probable supposition is t ha t there is ono grand 
J U P I T E R — < L Y R - f f i - V E N U S . 
: 11002. j—Tin; sketches of Jup i t e r (on p. 270) 
were no t , as " W . G . P . " took them, seat to show 
tha t " g r e a t changes " w*ere going on , but to show 
the 3rd equatorial belt . I f " W . G . P . " w i l l com-
pare tho sketches given now w i t h thoso on p . 270 
he w i l l then , I t h i n k , see f o r himself the " great 
changes" I ' p o k e of . F i g . 1 gives the planet as 
i t appeared (12 p .m. ) on lGth M a y . Compar t this 
w i t h F i g . 2 on p. 270. A power of ](>(> was used. 
F i g . 2 shows Jup i te r a t 12 p . m . , M a y 1 0 , . 
havo soon ( i . e . , j u s t Fcon) tbo belts w h , , . • T 
stop on m y 2 ' , iu . achromatic Severn, I l n 
H and 30 . ' l , m o s 
m y 
year, using power.! 
relation co-
Saturr.iar. s 
of equation 
Zero. 
W h e n - . 
the mean motions of a l l t i n 
which would bo some mul t ip le 
some .. u. t ipic of equation (2) 
aw ire n a grona of bodies revolv ing J 
•y, i t may p©, I t h i n k , considered as 
heir mutua l actions w i l l establish one 
... connecting the mean motion* of a l l , 
i n some cases spl i t up i u i o one or more 
re-ations. The ratios wh ich " J . i J . G." ' 
• between tho mean distances of the 
darets are very l i ke ly due to one grand rela-
>t.r.ectincr the mean moi.&i-s of a l l tho great 
, and wh ich , as conta ining the mean motions^ 
planets exter ior to K t >: one, won ld bo but* 
i-v.tc as applied ... • :r.t k n o w n planets, 
mark wot.. g aeiai y i oply i f the masses of 
p tun ia r . /p lan j t s were large. 
•". H ;• i . tho presont elements of 
. t ry o r b i t s havo been due to the i r m u t u a l 
has as ye t ijcou scarcely studied. 
\ V . C. E . 
V E N U S — P O W E R S O F S M A L L 
T E L E S C O P E S - E R R A T U M . 
[11004. ]—Yotrn . correspondent, M r . I l r acn F c . i -
wiek (letter 10007), must possess a deer-stalker's 
telescope o f ext raordinary excellence i f ( w i t h on 
aperture of on ly K i n . ) ho is able to d c l i n i the 
crescent sbapcof Venus w i t h considerable clearness; 
M y own doer-stalker's or rather mountaineer', 
telescope (an excellent l i t t l e glass by the way, and 
achromatic) , w i l l s imply do no th ing of tho sort, 
and I havo been unable to d i s l ingu i -h tho planet's 
phases w i t h i t , under any circumstances whatever. 
Perhaps your correspondent may t h i n k me mo- -
densely obtuse, ignorant , <fce., bu t I must neverthe-
less confess m y u t t e r inab i l i t y to understand the 
purpor t of his letter. W h a t is i t ho wants to show ? 
Is i t tha t Venus is visible to tbe naked eyo in sun-
shine? Becaui o i f so I should not imagine tha t any 
ono was ent i re ly ignorant of tho f a c t . 
A c o n i t e . 
P .S .—In m y let ter on 0 Orionis (1000G) your com-
posi tor—in the scutonco f o l l o w i n g " his rca.ons f o r 
supposing"—has omit ted the designating let ter , e\ 
before Orionis , w h i c h , though not an error o. .uucu 
importance, is apt to mislead. 
S P O T S 0 2 T V E N US. 
• — T H E excel:, rj i 1017) of y o u r 
en. dent, " B , " gircs occasion t o a f e w 
r i Ho says, " I have o f t en looked a t Vcuns 
i n . t i m e w i t h apertures v a r y i n g f r o m 3 to 
10 could always imagine tha t I saw more 
...... smaller apertures. The appearances are 
ii i v e . " T h i s , I believe, happens no t un-
commonlT; bu t is; there no al ternat ive b u t the 
supposition '.. t . i .) . ; .an.noes aro delusive? 
M i g h t i t . hap i . I - ...(.derate aperture is 
bettor •- : ted 'or : g .• . on Venus than a very 
large om . . . i . * remember r i g h t l y , says 
that a ... ... , , i aperture is better f o r cooing the 
colours o! stars than a very largo o n e ; and wha t 
happen i . . one instance may possibly happen i n 
another. S i r J . Herschel gives, as one reason why 
mark ings are so hard to be scon, tbe great 
fl O R I O N I S . 
[110G3.J—IN answer to " A c o n i t o " (lOOOG.p. 300), 
my reasons may ho shor t ly cxprcssod by two words 
—by observation. I t seems impossible tha t '.ho 
atmosphere could have prevented my seeing the b th 
star on other line nights i n which I observed i ' i t 
had been as b r i g h t as on the two nights I mentioned 
i n my first le t ter . I say a short period, because the 
t w o nights on which I saw i t were not very f a r 
apart , and i f there had been any m a x i m u m between 
these t w o , then i t must be of s t i l l shortor period. 
B y tho t ime this star is w e l l placed onco more I 
shall havo a Gem achromatic, and, i f I can s;,.iro 
t ime , may prove myself r i gh t or wrong . T i l l then I 
t r u s t " Aconito " w i l l be satisfied to w a i t . 
T . E . E . 
J 
BOSS of tho planet, and i f this is so, i t would 
•ui t ha t a very largo aperture would exaggerate 
rather t h a n d imin i sh tho d i f f i c u l t y . A g a i n , your 
correspondent says, " I couh always imagine I saw 
more , " &c. X o w , wha t 
such as ho seems to be, . 
look m u c h l iko a d t lus 
beginner, and had only a s:: 
be a very d i f fe ren t th in ; , 
subject to somo p o r p e l . 
looking a t some o... 
to account f o r his '., ',. 
A course of o b s e r v j — 
w i t h d i f ferent api r inres 
• • :enced observer., 
imagines does not 
: . bo were only a 
i ins t rument , i t m igh t 
i-s i t is , unless ho is 
u!y r ecu r r ing delusion 
et besides, i t is not easy 
j i n the present instance, 
. made by a good observe?, 
i of a large ins t rument , and 
made w i t h tho special object of ascertaining whether 
tho largest apertures aru the best, could hardly f a i l 
to show whether i t is so o r not . A n d i t is scarcely 
necessary to add tha t , in m a k i n g them, one chief 
t h i n g to be attended to is this—that wo should 
careful ly note how f a r the appearances presented 
under different apertures agree w i t h each other— 
tha t is , whether the t h i n g .v.. Fancy we see looks l iko 
tho same object, only seen w i t h d i f fe ren t degrees 
of distinctness. I f i t does i t looks much more l iko a 
rea l i ty than i lelusioo, ever, it' tho distinctness 
decreases a t in aperture increases* 
I may add, that w i t h my 3 i n . W r a y , I have never 
been able to gad even n trace of iqpots on Venus ; bu t 
a large telescope, w i t h a 3 iu . stop would havo a 
better chano •. Perhaps " F . R . A . S." would k i n d l y 
ray whether be has been able to see any spots w i t h 
: . i i DaHmeyer, ci ther f u l l or reduced aperture. 
W . G . P . 
There was not the slightest m i sp r in t—' L y r a : . I t 
may interest " W . G . P . " to know tha t ori a very 
clear n i g h t , in a cirelo of which <• and i- f o r m the 
diameter ( including i-, and their companions) I 
can see 0 stars—viz., i l and conies, i" and comes, 
the 9.}m. s tar on the eastern circumference, tho de-
bi l iss ima, a star a l i t t l e west o f tho line j o i n i n g {-, 
and tho southern star . I should t h i n k i t was 
between 13 and 14m., and l as t ly , a star of , I should 
t h i n k , about 12m., j u s t w i t h i n tho circumference 
of the circlo nearly opposito to the OJm. Tho & 
smallest stars seen by averted vision 12m. (.'> held 
most steady. 
Spots on Venus : Thoso spots aro very probably 
f a r easier w i t h a smal l telescope than w i t h a larger 
one, becnusc of the " g l u r o " i n tho larger ins t ru -
ment . Has " B . " ever t r ied a smoko-coloured 
glass wedge, or a single ref lect ing p r i s m , w i t h tho 
larger apertures to destroy tho " glare, o r , has he 
examined Venus when there has been a s l igh t f o g 
on a very s t i l l ovening ? F r a n k D e n n e t t . 
E X T R A O R D I N A R Y P O W E R S O F 
V I S I O N . 
[ H O G G . ]—M R . P K O C T O R i s so carefu l to bo e.tact 
i n published statements t h a t I was somewhat 
s tar t led to read i n let ter 11028, p . 320, t ha t " many 
who f a r surpassed M r . Dawes i n the power of de-
tect ing f a i n t points of l i g h t , were qui te unable, w i t h 
the teloscopes he used, to perceive details of planetary 
surface wh ich to h i m were perfec t ly obv ious . " 
There is clearly somo mistake here, unless M r . 
Proc tor is i n possession of a great deal ot i n f o r m a -
t i on on these points not yet made publ ic . As M r . 
Dawes's sight was extremely keen l o r both those 
classes of objects, i t wou ld appear to havo no bear-
ing i n M r . Proctor ' s statement, a l though the '. i t t c r 
is , no doubt , i n the main accurate. W i l l M r . 
Proc tor favour ns w i t h data concerning t w o (not to 
sny many) observers " w h o f a r surpasse,. M r . 
Dawes ," & c . , & c . ? T . I I . B . 
F O R E C A S T I N G S T O R M S . 
[110G7.]—You la te ly inserted a l e t . r ot mine 
(KIS08) on " Forecast ing S t o r m s . " P.eing very 
desirous of hav ing my ideas on tho subject tested, 
by i nv i t a t i on of tho Kssox and Chelmsford Museum 
I on Tuesday last attended ono of tho conferences 
a t the South Kensington E x h i b i t i o n . I only learned 
a t noon on the previous day tha t I m i g h t possibly be 
allowed to read a paper i n tho meteorological sec-
t ion . P r i o r engagements prevented me f r o m pre-
pa r ing oven any notes, and I was obliged to do t h i 
best 1 could by an extempore address, t'l was, : 
am sure, very i m p e r f e c t ; s t i l l I t r i ed to h.y befor, 
tho audience the ideas brought f o r w a r d i n the letter.-, 
above referred to , and also those of a le t ter y o u 
k i n d l y inserted f o r me on 0 t h M a y , 1873 (G073). T o 
m y great surprise, a t tho close of m y address, M r . 
R . H . Scott (tho chief of tho Meteorological De-
par tment of the Board of Trade) rose, ami , instead 
of rep ly ing to the arguments I had used, made a 
violent speech, i n wh ich he accused mo of hold ing 
tho opinion t ha t wo could not have a galo of winu 
except w i t h a low barometer—an opinion wh ich i 
kno iv to be w r o n g as we l l as ho does, and which i 
never thought of enter ta ining. I am bound to say-
tha t a f te r 1 had l e f t the conference room M r . Sco; 
apologised to me f o r the 'sovero language he had 
used—language which I have described as " v i o l e n t , " 
bu t which a gentleman (a stranger to me) who was 
among tho audienco characterised, i n my hear ing , ; 
" posit ively r u d e . " 
I t h i n k you w i l l agree w i t h me in t h i n k i n g th i s i -
not tho s p i r i t i n wh ich my e f fo r t should have bee., 
met . M r . Scot t real ly must bo to ld tha t uo has no 
. exclusive p roper ty i n meteorological science; he 
dusky spots, nearly as da rk as tho shadows of tho I cer ta in ly mado mo fool fo r a whi lo very l i k e a 
J U P I T E R . 
[110G3.1—I C A N f u l l y con f i rm F . De-.nct t ' s le t ter 
(10001) t ha t changes i n the atmosphere o f th is 
planet arc most evident, f o r on tho 4 t h i n s t . , a t 
about 0 o 'clock, when there was s t rong t w i l i g h t , 
whi lo look ing at Jup i t e r I noticed t ha t about tho 
middle of the oquator ia l band thero were t w o very 
satellites i n t r ans i t , whi le between them was a much J poacher upon a carefully-preserved d 
or wh i t i sh spot, wh ich looked a l l tho b r igh te r 
f r o m being i n such closo p r o x i m i t y t o tho dusky 
ones. I send you a sketch of wha t i t was l i k e , as 
i t was a very in teres t ing observation t o me. 
H a r o l d J o h n . 
T h r 
years since, by inv i t a t ion of tho Secretary of State, 
I la id my plans beforo M r . Scott a t the Meteoro-
logical Office. I wel l remember the language lie 
used at tho close o f our conversation : — " ' I ' can ' t 
w a r n on you r p l a n " (not t ha t i t was wrong) . I n 
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. ' ) i , . nf t int n ' - iv l ln is b r o u g h t near . T h o 
•, i i . . f Die ch ' l l i 'o t ion m a y 1)0 a sce r t a ined 
, ' . . l l ' . w i n g r u i n : — F i n d t h a t d i a m e t e r 
• • . pe rpend icu la r t o t h o a x i s , i n w h i c h 
. . .1 r. ! i .ns o f t he m o v e d p a r t s f o r m t h e leas t 
• i l h the d i r e c t i o n o f t h o ea r th ' s m n g -
f re" ; conceive m a g n e t i s m s i m p a r t e d t o 
. . halves, each b e i n g o f d i f f e r e n t size 
• I , i t w h i c h w o u l d bo p r o d u c e d b y t h o 
magne t i sm i n a s i m i l a r m o t i o n , t h e n 
kMuked m a g n e t i s m s w o u l d causo t h o 
,|. ili•••lion as are caused b y t h e r o t a t i n g 
M . O l n l r c i l iH o f o p i n i o n t h a t t h e 
• r i d magne t i c fo rce p roduces i n d u c t i o n 
• rata in the r o t a t i n g b n l l , a n d these a c t b y 
: . i i ; ( the nccd lo . 
\ p ipe r by M . M i i n t a i o n t h e f u n c t i o n s o f 
f i n a l , descr ib ing n u m e r o u s i n s t r u c t i v e c x -
, < rtts, appears i n t h e Annnles de Chimic ct 
, t thttitpu f o r M a y . I t is i n ' t h r e e p a r t s , 
• rte respect ively o f s accha r ine m a t t e r con-
U i i I in f u n g i , t h e i d e n t i t y o f t r e h a l o s e , a n d 
e, and the r e s p i r a t o r y f u n c t i o n s o f f u n g i , 
i lhrir n f l i rms t h a t a l c o h o l i c f e r m e n t a t i o n 
i prod treed i n n i l t h o species o f f u n g i b y t h e 
. e v i l a l a c t i o n , a n d i t m a y be e n u n c i a t e d 
>i x general r u l e t h a t a l l f u n g i , w i t h d r a w n 
' :i !i:c ac t ion o f o x y g e n , t r a n s f o r m i n t o 
r • hul and carbonic a c i d t h e Bugars t h e y h a v e 
• ii p'isnl. W h e n t h e s u g a r is r n a n n i t e , 
• tr i n s i n u a t i o n is a c c o m p a n i e d b y a l i b e r a -
• i • f hydrogen . 
I a* a paper r e c e n t l y c o m m u n i c a t e d t o t h e 
' . . - T r u i Academy, M . Q u i n c k e i n v e s t i g a t e s 
•' •• rr.hesion o f s a l t s o l u t i o n s . T h e t w o 
r thodi employed were o b s e r v a t i o n o f t h e 
ni of c a p i l l a r y r i s e , a n d o b s e r v a t i o n o f 
-•hubbies. Ono r e s u l t a r r i v e d a t i s , t h a t 
\ dent qua l i t i es o f d i f f e r e n t c h l o r i d e s ( w i t h 
- i d propor t ion o f c h l o r i n e ) ^ b r o u g h t i n t o 
Hue q u a n t i t y o f w a t e r , g i v e s a l t s o l u t i o n s 
riy the same cohes ion o r s u r f a c e t e n s i o n . 
I: ng "t.hcr sub jec t s r e c e n t l y h a n d l e d i n t h i s 
. l e m j are the e l e c t r i c a l c o n d u c t i v i t y o f m a n -
••• and of c h a r c o a l ( B e e t z ) ; t h e Com-
• nioa of p i g m e n t co lours w i t h s p e c t r a l 
.•-jrn, and a n o w m e t h o d o f c o l o u r m i x t u r e 
f«on l l e g o l d ) ; a n d g c o g n o s t i c o b s e r v a t i o n s i n 
' • Alps ( G i i m b c l ) . 
rhe not ion o f pe r s i s t ence o f l u m i n o u s sen-
• i ! i ' m arises f r o m t h e o p t i c a l e f f e c t p r o d u c e d 
v7 rapid r o t a t i o n o f ( s a y ) a p iece o f i n c a n -
• eat charcoal. T h e l u m i n o u s c i r c l e seems 
'" 'dosed, i f t h e m o v e m e n t be as r a p i d as 
i N w l ten t u r n s i n t h e s e c o n d ; w h e n c e i t is 
bvferred t h a t t h o l u m i n o u s s e n s a t i o n o n l y 
t M i t w H a t e n t h o f a second a f t e r c o m p l e t e 
i ippeaiaao* o f t h o p r o d u c i n g causo. M . 
U l a a M recent ly m a d e a n a l o g o u s e x p e r i m e n t s 
• ' . tacti le sensa t ion . Suppose n flexible 
••!y. which w i l l n o t i n j u r e t h e s k i n b y m o t i o n 
•> nt.ict w i t h i t , r o t a t e d r a p i d l y r o u n d t h e 
r teg h e l d s t eady . I f t h e r e t u r n o f t h e 
dr to each p o i n t o f c o n t a c t t a k e p l a c e i n a 
' • M i t l y s h o r t i n t e r v a l , e q u a l t o t h e d u r a -
1 n «f tho impress ion p r o d u c e d , t h e n ( a n a l o -
l - l v ) a cont inous s ensa t i on s h o u l d be expe -
M*d, l i k e t h a t p r o d u c e d b y p r e s su re o f a 
" " " l e t or r i n g . M . L a l a n n o finds, f r o m 
'v- lhree e x p e r i m e n t s o n v a r i o u s p a r t s o f 
b o d j i ( 1 ) , t h a t t h e c o n t i n u i t y iB n e v e r 
knifes ted f o r less t h a n f e n t u r n s p e r second 
* lag t h a t t h e ' d u r a t i o n o f t a c t i l e s ensa t i on 
• -rod d i d n o t exceed l - 1 0 t h o f a s e c o n d ) ; 
the least d u r a t i o n o b s e r v e d was l - 2 4 t h t o 
- t i l of a s econd ; ( 3 ) , t h i s m i n i m u m o f 
' " i t ion varies i n i n d i v i d u a l s , a n d a c c o r d i n g 
| ! | " parts of t h e b o d y . T h e d u r a t i o n o f 
" sensation, t h e n , seems t o be l i t t l e d i f -
" ! i ! f ron t t h a t o f l u m i n o u s sensa t ions . A n d 
• 'd ie sensations p r e s e n t f a c t s o f t h e samo 
"rdcr. 
A d u l t e r a t i o n o f C i p e r s . — A Now Y o r k paper 
~ i * S " m ' a • f r o n ' q u a n t i t y of b r o w n s t raw 
;""*,' l-ijcly reached I l avanuah , wh ich was to bo 
••ployed j n u 1 0 manufacture o f Havannah cigars . 
2*5" W 'mpregnatcd w i t h the juice of tobacco 
» IHMM wound up w i t h tho leaf i n such a way t h a t 
J ' ""''11 impossible to detect tho adu l t c r a t i ou . D r . 
-»••""-on remarks t ha t there is no d i f l i c u l t y i n 
'Pirn detection, i f tho paper bo specially pro-
i . u , ™! Pirposo out of suitablo raw mater ia ls , 
n t M leag been known tha t c igar paper soaked i n 
' " , 1 " l , * ' n of spluhle glass gives f o r t h no smell o f 
I »Hr ou hciug burnt 
L E T T E R S T O T H E E D I T O R . 
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" I would have everyono write what lie knows, and M 
much as ho knows, but no moro; and that not in this 
only, but in all other Bnbjccts: For such a person may 
haro some particular knowledge and experionco of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody docs, 
and yot, to" keep a cluttor with this little pittance, of his, 
ivill undcrtako to writo the whole body of pllysicks : a vice 
from whence great inconvonioncos derive their original." 
—Montaigne's Essays. 
S P O T S O N V E N U S — S I G N S O P " T H E 
T I M E S ' * — S T A R S I N A N D R O M E D A 
A N D A Q U A R I U S — 0 1 C Y G N I — T H E 
M E L B O U R N E R E F L E C T O R — L U N A R 
V O L C A N O E S - i L Y R J E - F O S S I L B R A -
C H I O P O D A — J P E G A S I A N D " M I R A -
C U L O U S V I S I O N " - U N A N S W E R E D ( P ) 
Q U E R Y . 
[11120.1—IN reply to le t ter 11061 (p. 355), I may 
say t ha t I have never yet been able to detect the 
fa in tes t trnco of a spot, or spots, upon the disc of 
Venus, bu t tha t I have a lways 1 employed tbo f u l l 
aper ture (4£in.) of ono of the finest object-glasses i n 
E n g l a n d i n m y examinat ion of t ha t planet. I t 
happens, oddly , t h a t I lira about to ins t i tu te some 
experiments fo r the express purpose of determining 
whether, by cons t r ic t ing tho aperture of my tele-
scope, or by the use of coloured eye-shades, I can 
obta in a s ight of markings so confidently asserted 
to exist. They may be there, but I have assuredly 
never seen them. 
I t is not k i n d of " S a u l R y m e n " (query 26306, 
p. 307) to pu t such questions w i t h reference to the 
" S c i e n c o " of tho Times. W o a l l remember how 
a quondam C i t y editor of t ha t immacnlato jou rna l 
was discovered to l/avo employed bis position f o r bis 
own ends ; and i t is possible that too curious p r y i n g 
m i g h t e l ic i t thn f ac t that " somo person or persons " 
is—or arc—allowed to puf f himself (or themselves) i n 
anonymous art icles, which the outside public believe 
to be i m p a r t i a l ed i tor ia l discussions of tho questions 
treated of . I cannot sny whether this w i l l apply to 
the pa r t i cu la r " h e a t s p o t " effusion quoted by 
" Saul R y m e n , " as I have not seen i t ; but astro-
nomers w i l l a t once recognise m y reference to 
the contemptible " quack-p i l l " style of self-
laudation of which I have spoken. W h a t , I wonder, 
would ho thought of our E d i t o r were ho to pe rmi t 
the insert ion in to one of theso letters of a paragraph 
beginning : — " A n y t h i n g more beau t i f u l , sound, o r 
ins t ruc t ive , both mora l ly and philosophically, than 
a sermon w h i c h I heard last Sunday delivered by 
M r . S m i t h , i t would bo d i f f i cu l t to conceive : " o r , 
" A f t e r tho way i n which M r . B r o w n dist inguished 
himself at Cambridge, i t must be s imply fool ish f o r 
any ono to d i f fe r w i t h h im on n mathematical ques-
t ion : " or, " M a j o r Jones's great scientific a t ta in-
ments and in t imate knowledge of gunnery, d i s t inc t ly 
po in t to h i m as tho f u t u r e Surveyor-General of the 
Ordnance : " or , The master ly way i n which M r . 
Robinson gets up and conducts his cases, renders i t 
certain t ha t he must appear amongst the next batch 
of Q.C.'s to bo created : " I , " F . E . A . S. ," my-
self being a l l tho whi le S m i t h , B r o w n , Jones, o r 
Robinson—as the caso may be? A n d ye t i t has 
been publ ic ly stated in p r i n t , and never contradicted, 
tha t anonymous articles in " t h e leading jou rna l " 
pu f f ing tho Professor H o l l o w n y of tho Spectroscope 
and a l l his works havo been w r i t t e n by himself ; 
and t h a t tho E d i t o r has not thought i t beneath h im 
(nor the d i g n i t y of Journa l i sm generally) to a l low 
them to appear, i n a l l tho d is t inc t ion of large type , 
i n his columns ! 
I may t e l l M r . Denne t t , i n reply to query 20308 
(p. 367), t h n t 30 Andromeda: is of the 6 l n mag. , and 
tha t i ts R A . is Oh. 55m. 58s., and its declination 
40" 40' 5 1 " N . <)> Andromeda; is of the 5 th mng . ; 
its R . A . is l h . 2m. 20s., and i ts declination 
4 6 ' 35' 0 " N . 4 Andromeda: is a-SJ mag. j i t s R . A . 
is 23h. l m . 58s., and its declination 45° 43' 13" N . 
W i t h reforenco to the stars i n Aquar ius , 51 is a 
Gth mag. one—its R . A . is 22h. 17m. 41s., and i ts 
decl inat ion 5" 27' 42" S. ; whi lo A q u n r i i is of tho 
5J mag. I t s R . A . is 23h. 16m. 17s., and i ts declina-
t i o n 15" 17' 24" S. 
I mus t thank " A . D . " (reply 26147, p . 363) f o r 
supplementing wha t I said on p . 354 w i t h reference' 
to 61 Cygn i . I wro te wha t I there d i d , currcnto 
calamo, without—as I remarked a t tho t ime—any 
books to rc for t o . 
W i t h regard to the query w i t h wh ich lot ter 11004 
(p. 380) concludes, I may to l l M r . de L ' A m o u r e 
tha t ho w i l l find references to tho Great Molbourno 
Reflector i n V o l . X X V I I I . , p . 9 5 ; X X X I T . . p . 1 8 4 ; 
X X X I 1 T . . p . 230 ; X X X I V . , p . 1 8 1 ; and X X X \ ., p . 
2O0 of tho R . A . S. Monthly Notice*. H o w i l l also 
find a f u l l description of this ins t rument , i l lus t ra ted 
by two engravings (one a perspective view of i t , the 
other exh ib i t ing w o r k i n g details), on pp. 247, and 
210 to 252 of V o l . V I I I . of the E N G L I S H M E C H A N I C . 
Tho extract f r o m Sir W i l l i a m Herschol's observa-
t ions, quoted f r o m K e i t h bv " A c o n i t e " ( in letter 
11005, p. 381), is dealt w i t h by S m y t h i n the 
"Ce les t i a l Cyc le , " V o l . I . , p. 126; Arago i n his 
" P o p u l a r A s t r o n o m y " (Engl ish edit ion), V o l . 1 1 . , 
p.p . 30J c t scq.; H i n d i n tho " S o l a r Sys tem," 
p. 55 ; Brcen i n the " Planetary W o r l d s , " p . 122 ; 
Proctor , " T h e M o o n , " p . 264; W e b b , " Celes-
t i a l U h j e c t s " (2nd edit ion), p . 0 7 ; and by many 
other wr i t e r s . Undoubtedly a l l t ha t Herschel saw 
was tho crater Aris tarchus on tho dark l i m b of tho 
moon, i l l t iminatod by enrthshine. 
I can only reply to the concluding query put by 
"Cephas , " i n letter 11008, p . 381, by saying tha t 
I believe i t to be physically impossible tha t / could 
perceive tho " deb i l i s s imn" of i L y r a w i t h on ly 
2 } i n . of npc r tu ro ; bu t tha t real ly cock-and-bull 
stories arc so c i rcumstant ia l ly narrated now-a-days 
of miraculous celestial observations, tha t I a m 
a f r a i d to prcdicato tho same th ing of anybody else. 
I f a person were to state i n these columns tha t he 
had separated the components of y- Andromeda; w i t h 
an l j i n . object-glass, I should hesitate to contradic t 
h i m , lest he should demand (moro chassis sua:) 
whether I thought ho was l y i n g P 
" C l a u d i o " (letter 11112, p . 385) says nothing as 
to the local i ty whonco his fossi l was derived. Judg-
ing f r o m bis description and skotch i t must be a 
species of Stropbomcna, coming probably f r o m the 
upper Si lur ian fo rma t ion i n Wales or Shropsh i re I t 
is of no par t icu lar r a r i t y . 
I n reply to query 26342, p . 303, I may t e l l 
" S m i t h " t ha t { Pegasi is not a star w i t h which I 
am f a m i l i a r , b u t tha t , on looking i t up i n the 
"Ce le s t i a l C y c l e " (p. 522), I find i ts comes described 
by S m y t h as of the 15th magnitude*. N o w , this = 
Argelander 's 12'4 mng. ; and, ca lcula t ing ou t t h o . 
m i n i m u m visible of a 4V2in. object-glass, I find i t to 
be 12 3 i n Argelander 's scale This cer ta inly ought 
not to be i n the least a d i f f i cu l t object w i t h 5 9 inches 
of aperture, b u t is jus t 0 1 mag. beyond what should 
bo theoret ical ly visible w i t h 4'2 inches. W i t h o u t , 
then , pronouncing defini te ly that m y querist 's f r i e n d 
cither jiossosscd " miraculous eyosigbt ," or only 
fancied thn t ho saw so minnto nn object d i s t i nc t l y , 
I would say provisional ly tha t his observation may 
bo considered d o u b t f u l . Pegasus j u s t now is most 
inconveniently situatod f o r observat ion; bu t , i f 
" S m i t h " w i l l repeat his question later on in the 
season, I w i l l myself look at I, and sco whether I 
can effect w i t h 4J inches of aporturo wha t his f r i end 
assorts—and doubtless boliovos—he did w i t h 4 '2 
inches. 
Query 26008 (p. 208), " Star Double to the N a k e d 
E y e , " placed among " U n a n s w e r e d Quer i e s " ou 
p . 392, was rcpliod to by mo in let ter 10921, p . 250. 
A F e l l o w o f t h o R o y a l A s t r o n o m i c a l S o c i e t y . 
0 O R I O N I S - V A R I A B L E (?) . 
[ 1 1 1 2 1 ] — T H E question as to the v i s i b i l i t y of the 
5 th star i n the t rapezium w i t h a 3 in . object-glass is 
not , I t h i n k , as ye t , by any means sa t is factor i ly 
placed beyond a doubt. I do not , however, wish to 
n f f i r m tha t i ts v i s i b i l i t y w i t h tho above aperturo is 
altogether impossible, bu t—at least—highly i m -
probable. Y o u r correspondent, " T . E . E . " ( letter 
11065), appears to be firmly convinced of the accu-
racy of his observations w i t h a 3in. ( f r o m his pre-
vious letters i t would appear t ha t he had seen tho 5 th 
star f a i r l y easily too), and tha t there is no mistake. 
I t wou ld be interes t ing to mo, and I doubt not t o 
other renders also, i f the question as to i ts r i s i b i l i t y 
or non-vis ibl i ty w i t h such nn aperture could, once 
and f o r a l l , bo finally set at rest. Could this bo 
doneP W i t h regard to the va r i ab i l i t y of 0 Orionis , 
I hope t ha t whon " T . E . E . " is possessed of tho 
moro power fn l Sin. achromatic ho speaks of ho w i l l 
make k n o w n tho results of his observations w i t h i t 
i n tho pagos of tho E N G L I S H M E C H A N I C I , f o r 
one, w i l l cer ta in ly be content to wa i t t i l l t ha t 
p e r i o d—a period w h i c h , I t rus t , is not far dis tant 
oither. A c o n i t o . 
N E A R A P P R O A C H O F 47 G E M I N O R U M . 
111122.]—I T R U S T ono of your nblo astronomical 
wr i te rs w i l l f avour us w i t h remarks rcyard ing the 
Rov. S. J . Johnson's report in tho Monthly Notices 
of the Royal Astronomical Society. Ho «nw 
tho star escape oocultat ion, though tho VatUical 
Almanac predicts its occurrence, assigning tho 
occultat ion a dura t ion of 26 minutes. F o r the l a t i -
tude and longitude of M r . Johnson's s ta t ion—viz . , 
50° 4 8 ' 4 5 " N o r t h and I t ' 3 1 " W e s t — I have com-
puted tho occultat ion, and found i t should have been 
observed there, tho dura t ion given by my figures 
being about 17J minutes. F o r the occultat ion as 
scon at Groonwich m y results givo one niiuuto less 
than is assigned i n tho Naulical Almanac. 
M e l t o n . 
3 9 4 E N G L I S H M E C H A N I C A N D W O R L D 0 ? S C I E N C E : N o . Gl-i. D E C . 2 0 , I S 
U N A N S W E R E D Q U E R I E S . 
The numl>er« ani titles of queries which rmiain unaiv-
iiMrfti for five irreJca are inserted in this list, and if still 
unanswered or« repeated four weeks afterwards. We trust 
our readers trill look over the list, and send what information 
Oiey can for the benefit oj their feUouKontrilutori. 
Sinco onr last 
Benslcy 27128. 
' Mowortli" has answered 27301 j Alfred 
27.H0. 
2731 (i. 
127:1-7 
2732a 
27335. 
27336. 
2733:1. 
273t0. 
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27348. 
27350. 
27351. 
27565. 
27508. 
27571. 
27:77. 
27579. 
275S0. 
275S5. 
27505. 
27001. 
27007. 
27. .12. 
2761«. 
2701B. 
8782L 
27020. 
Artificial Aloes, n. 15C. 
Boat liuiuline, 156. 
Construction' of Achromatic Object-glasses, 157. 
Negativo Kyepiece, 157. 
Cubical Allowance of Air in Schools, 157. 
Accumulative Sinking Funds, 157. 
Chuir Organ, 157. 
Ulcnching I'crn Loaves, 157. 
Lathe-wheel for Head Power, 157. 
Water Power for Hydraulic Engine, 157. 
Microscope, 157. 
Optical, 157. . 
Polishing Mahogany, p. 252. 
Colouring Clay. 252. 
Thetford aud Watton Railway, 252. 
Conveyiug Loco. Engines Over Common Roads, 
25° 
Piercing Oast Steel, 252. 
Lamp Furnace, 252. 
•Worm-wheel aud Pinion, 252. 
Aseiu-idos, 253. 
Choap Clock, 253. 
ifliilo-rule Query, 253. 
Boring Cnrvod Nozzles, 253. 
Stereoscopic, 253. 
Ice-lionse, 253. 
Violoncello, 253. 
Stalactites, 253. 
Q U E R I E S . 
[27988.]—Algebra E q u a t i o n . — T o " W. G. P."— 
•'Thetamu" would ask '* \V\ G. P ." to solve tho fol-
lowing, derived from G. V. Barton's equation, done on 
page 151, viz.— 
V* - 0 - Msg + 8y + 201 = 0 
I f u W, G. P . " can give the two affirmative and two nega-
tive roots thereof by any process dorivod from the theory 
of equations, or other, lie will probably ceaso to find fault 
with the very easy method given by "Tketamu." Why 
did not " \V. G . P . " take the said person to task for the 
IttT more important process, given on the samo page, for 
extra'-!in-/ the roots of binomial surds of even powers? 
*'Thetamu" agrees that words aro wasted on the other 
subject: but by whoui ? — T H E T A M U , Horsham. 
[27989.]—Spectrum A n a l y s i s a n d t h e M o t i o n s 
o f Stars.—Spcctroscopists toll ua that tho colours of 
stars nro produced by the displacement of the spectrum 
towards the red or violet end, according as the stars ad-
vance to or recede from the earth. Dr. HugginB has said 
that lie has found Arcturus to be advancing at a rate of 
nbout 50 miles a second, and Sirius to be receding at a 
rate of about 20 miles a second. Now, as both these Btars 
aro red stars, thy ahovo statements appear to mo to be 
rather paradoxical to each other, and I should bo triad if 
somo of "our" astronomical correspondents will givo 
their opinions on this question. By so doing they will 
greatly oblige, among others—A. 
[27990.]—" B a n e f u l S tar ."—Can any ono point out 
to mo the significance of the following lines, from James 
Montgomery's " World Beforo the Flood ?" 
" So turns themarincr'B mistrusting eye 
From proud Orion bending through tho sky, 
Beauteous and terrible, who shines afar, 
At onco tho brightest and most baneful star." 
— S E M P E H E A D E M . 
[27991.]—Backet Bol ls .—Can any subscriber givo 
me full instructions for making racket balls, with de-
scription of apparatus, if any is used ? — C A N A D I A N . 
[27992.]—Bicycle f o r U n e v e n Boads .—Wil l 
some English mechanic oblige with outlines and particu-
lars of a bicycle suitable for uneven roads ? I could make 
one like those advertised in tho E N G L I S H M E C H A N I C 
with a slight sketch and description, but I am afraid tho 
saddle is too fur forward for roads in thiB country, they 
being rough and uneven.—CANADIAN. 
[£7993.3— P u m i c e (or A s b e s t o s ) Fires.—Would 
"Gas l'iro ' kindly say how he would surround tho back 
and sides of firegrate? Whether, in an ordinary Bitting, 
room, tho heat thrown out would cause smell? Also, 
what vnria tions of si/io would bo noedful for rooms of loss 
capacity than the ono ho names—say by one-half, or less, 
cubicalcontents?—J.L. 
r27f.!".]—Horse P o w e r n n d S p e e d of P u m p s . 
—1 beg to thank " \ nlentine" tor replying to my query, 
and shall be obliged if ho will kindly say whero he-jets 
the 10lb. he mentions, nnd tho reason for using it, and 
also the number 55, which ho makes uso of? Will the 
rule apply to nil kinds of pumps? and what is the proper 
speed of pumps ? The pump in question will bo worked 
by a crank plate directly over tho pump. A few more 
particulars will obl ige.—SUU-COLLIEKY MANAOEK. 
[27995.]—Hew S t a r i n C y g n u s . — I seo by tho 
tS'aitdard that a now star was di.-covered in Cygnns by 
I'rofesBor Schmidt, of Athens, on the 21th November. It 
wis then of tho third magnitude. 1 have met with no 
other notieo of it, and as it is rapidly fading away will 
somo reader of tbe E V O U S B M E C H A N I C give its H . A. and 
declination, or such description of its place ns will enable 
any one to recognise it now that it is less than the lifih 
magnitnde?—H. E . A. 
[27906.]—Platinising Copper.—How can I plati-
nise sheets of copper after silver plating them ? — C A N A -
D I A N . 
[27997.]—"Whisky.—I havo a lot of U.P. whisky 
mixed with water, and I want to know how I might 
separate them, or how I may ascertain how much water 
in any given quant i ty ,—GROCER. • 
[27908.]—Tremulant.—To M E . A U D S L T : Y . — I havo a 
small organ, not very uuliko Mr. A.'s No. 1 in composi-
tion, to the swell of which I wish to add a tremulant. I 
have no space on the wind trunk or soundboard to which 
I could attach it. Would it answer as well if convoyed 
away from the soundboard by conveyance, Bay, behind 
the draw-stop action, where I think there is room P And 
is there any bettor kind of tremulant than tho old form of 
vibrating bellows P And what would bo tho best nizo for 
a live-stop swell ? I am sure thero aro hundreds of readers 
besides myself who are glad Mr. Audsloy has resumed his 
excellent series of papers on the organ.—HAUTBOY. 
[27000.]—Microscopic—W rill " M. Q. 0.,** or other 
practical microscopiBts, kindly assist mo with their expe-
rience ? Given a one-sixth and a one-eighth object-glass, 
both, of 100 degrees, which will havo the most penetration 
with equal linear magnifying power—say, a B eyepiece on 
the former and an A eyepiece on tho latter? Will tho 
resolving power bo exactly equal? Arc tho high-power, 
wide-angled German objectives comparable in quality to 
English-made ? What aro the approximate angles of 
Hartnack's higher numbers ? Aro Gundlach's equal in 
quality to his? What aro tho lowest power and angle 
with which a Webster condenser becomes indispensable? 
—11. O.W. 
[2S0OO.]—Governors.—Would Mr. Booth kindly in-
form me on the following, which I think would bo bene-
ficial to many others as well as myself? Also may I bo 
allowed to thank him for the most valuable valve diagram 
ho sent. Suppose a governor, the vertical height of 
which is 20 inches from tho plane of revolution to tho 
point of suspension, how would you determine on tho 
weight of each ball, the lengths of the arms A B , where 
the point B should be? Should it be at equal distances from 
C and D ? Should bo much obliged for fonnuko.— 
A R T H U R A L F R E D . 
[28001.1—Dripping Tap.—How can I flic a tap so as 
to make it fit tighter? Must I take tho handle out? 
Can I fit anything to it P Tho pipe is a fixture.—BALL 
T A P . 
[28002.1—Spherical P a t t e r n s . — W i l l some ono 
kindly inform me how to*draw a pattern for cutting out 
four pieces of cloth which, when sewn together, will form 
a skull-oap as truly hemispherical aB possible ? I should 
also like to know how to cut out tho leather for a well-
shaped football .—SARTORIUS. 
[£8003.]—Coals.—How is it they aro cheaper now than 
last year? I laid in a stock, with" no advantage as yet 
as to price.—SPEC. 
[2S004.]—South A m e r i c a n Wood.—Wil l some 
one kindly tell mo the name of that exceeding hard wood 
with which the shellac cases aro made ? And what would 
bo the best way of preparing its surface for polishing?— 
HAIII> T A C K . 
[28005.]—Electrical.—What is tho chemical reaction 
that takes place in the Leclaneho cell when working? 
How docs the black oxide of manganese prolong the action 
of tho cell ? Is the mantraneso Dsed in a fine or coarse 
powder, and in what proi>ortion ? — G O L D E N C L O U D . 
[28006.1—Gas-Engine.—Wo have a two horse-power 
Lenoir gas-eugiue. The piston block is cast metal with 
a groove in its circumference, as in Fig. L on whieh two 
steel packing rings aro sprung one over the other. The 
back plate (Fig. 2) is put on the end and secured by a nut 
screwed on to end of piston rod. I do not know how 
piston of Crossley's engine is made, but I should think it 
would be much the same as above.—JAMES H U N T E R . 
[28007.]—"Watch Pinion.—Would some one who is 
acquainted with tho proper method of polishing tho ends 
of watch pinions kindly inform me how it is done ? I 
have used a piece of steel bored to receive tho shoulder of 
pivot, and hold by tho hnnd, but cannot get so fiat or so 
fine a polish as I would l i k o .—T E M P U S . 
[28008.]—Chimneys B r e a k i n g . — I use tho Silber 
argand gas burner, and like itvery much, but the frequent 
breakage of chimneys makes it very expensive. Dan any 
reader of 1 4 ours " suggest a remudy ? Would cutting a 
little off each end—that is, cutting off tho "selvage" 
edge—have any effect ? — H A L I F A X . 
L28000.]—Lighting F e r r y B o a t w i t h Gas.—1 
understand the Metropolitan Bail way carriageKaru Lighted 
with gas, and I think tho same principle might bo applied 
to the saloon of a ferry boat in which I am a daily pas-
senger. I shall bo obliged if some one will describe, tlio 
apparatus, and at the same time nay if it is a success and 
economical.—TAO. 
[28010.]—French Clock.—Can any read-r help me 
out of my trouble? In tho course of my business a 
French clock, in a marble case, was hrnie-ht to me to bo 
cleaned. Tho movement was covered with drops of 
water. I carefully cleaned, and then returned it, and in 
less than ft week it was found to be in precisely the same 
condition as at first. What occasioned, and how can 1 
remedy, this ?—Kioirr D A Y . 
[28011.]—Limelight.—Will M U S ono kindly tell mo 
how 1 can procure hard and .soft limo for tho limelight ? 
and say what kind o r tools and drill ? ji.ru th? !.-• * , 
for turning them into cylinders, and ilrit] theia ? i 
Mr. Puniphrey sayj one cluirge will kwt twi a] f 
in Young's Baton4 Safety Line light Apnai H i 
mean thu waft* t i/.e, for mine lusts thirty miuu'j 
a friend of mi no bos one that will la-it 90 Uunufc .—. 
T U U N K R . 
[2S012].—Perfumed Cards;—Will sous-on, 
by telling mo how 1 can porfumo card t and alia . 
ILinimel ? — B I N O . 
[28013.]—Toloscope.—What disndvanta-e • ] 
walking-stick telescope possess* compared v. ;* b .." 
opposition to the advantage of acting as both L .-!> • 
and st ick! And how shall I test one ? — J . B. j». ' 
[28011.1—Tangent "Wheel f o r Lathe.—Will • 
ono who from radical experience can do so teH me . 
cut a tangent wheel with worm screw In thekvtl 
know that it is to bodono with a tap naming b. Lwi a 
lathe centres, the edge of tho wheel being brought a 
it aud allowed to revolve on its own centre, being li< id v 
the (dale rest or some special arrangement. Wont I v. . -. 
to know is how to proportSaa the worm to the 
that yon may, by one turn of tho screw or worm, 
tho wheel through a definite proportion of it ci 
ferenco, such as l-LIfifi, 1-3C0, 1-180, or any other sui r. 
Full information on this point would benefit many b 
— G E I I E T I E A D M I . 
[2S015.]— O d o u r s of C o c o a N u t O i l and Petro-
leum.—How can cocoa nut oil be freed from the ohj • . 
tionable odour ? Can tho BmcU. of petroleum be coi 
by some scent ?—AY. Hutmrs. 
[280HT.]—Surveyors' Charges .—Wil l some MV. 
vcyor who has had experience in tho work kindly iufona 
me what is a fair charge per acre for nurveyiii/and 
paring a genera! pl.-n anil detail plans of a reborn t. 
district, includine* a large area of arable laud Y—ti. J . [* 
[28017.]—Building Regu la t ion* .—A reply to tL 
following query will WigSs—A built UOUecs eJoi 
B's boundary wall, and. u order to comply with bn 
regulations of tho district, ho formed a pa-Ha-r i 
own use abutting on B's property. Have the loss] b 
power to charge B for his frontage when the said pa? 
(which entire] v belongs to A) is sewered and fki 
S. J . P . 
. [28018.]—Organ Btu ld ing .—In putting I 
set of Clarabclla pipes, from middlo C , to F in V 
told, according to soino printed directions, ' 
middle C two feet long, not including the ' It el 
this mean two feet from the edge of the lip to fcl 
from the cleft between the block and cap to ' 
where? Also, how is the lid of pipe metal (f< 
fixed, and does it require to fit air-tight, like 
If somo reader will kindly answer tho above he will ol Li 
a n—A M A T E U R ORGAN B U I L D E R . 
[28019.]—Lightning C o n d u c t o r s . — I s it safe to 
make use of iron gas pipe £hi. or iin. diameter for pro 
tecting a dwelling-house ? Also, are platinum tipped 
points essential to safety P Would fiat strips of eeppci 
answer better than iron pine? I saw some such con-
ductors at tho Loan Exhibition. Woidd they be eerpen 
s ive?—ZETA. 
[2S020.]— Etlror .—Can any able ch"*nical correspon 
dent inform mo what the bmJcy carbouaeeous substitut'-
is resulting from adding 5ce. of Btron r alcohol to Oec. oi 
sulphuric acid, and applying heat? Some other passed 
through tho eondesser. A on •*. quantity also of sid 
phurous acid and a large ; ^i' the black rc-sidu' 
remained in retort.—Coi::;i:ni\. 
[2S021.1—Bibbon Saw.—How can I fit ono to wsd 
with treiullo and spring on ordinary deal table, total:? o: 
and off ? — C A R P E N T E R ' S B E N C H . 
[28022.1—Double S t a r n e a r i Lyrso.—Should i 
favoumble opportunity oconr will some of our telesconi it 
look at tho small star nearest south in finder to i Lyra-: 
I find it is a closo dou'ji •. Also one south, following 2l 
in the Pleiades. This one Z SAW on the 12th inst., bein. 
the closest of tho two, with two minute stars forming i 
trianglo. No meu' iou being made of them either 
*' Celestial Objects" or " Cycle," I thought they might h:t\\ 
escaped notice, and therefore call attention tothesa. Mr 
Webb was kitfrt enough last March to g ve me .is a belt fOJ 
my instrument % OrioniU. From my situation, and th 
advancement of the season, no fav. arable opportuuiT;, 
occurred until last week, when I saw the two diaca, \mS 
not dearly, separated, althongh snffleieotly elongate I ti 
tho air been steadif-r, to warrant a separation, bach 1 
ase Aries, 3(1 Andromeda, 31 Can. Miu. Bode xi. l.V 
Major, are easy v;ith a power of 250; O, 4rJ : 72.—Jrt i 
[28023.]—Screw J a c k s a n d W a t e r OWan 
Will somo correspondent who is well Up In ! 
kindly give mo the rules a&d proportion^ •' ••: • 
screw lifting jacks of all size", P 1 mean b&Sbl ' 
a screw working in a fixed au1, and aNo witfe a i 
nut and worm-wheel and worm. I believe tlta 
called Haley's potent. Exoi iples of tho way tocai 
them would assist eomprelieu-iiop. Also the rnl 
doaigning and making "water cranes. I want to s 
In my amateur werksnop to lift 7 cv.*t. A drawing wunn 
oblige. The town Fttjfier pressure is about BOib^SHd 1 
want a jib to hang from tho wall, tho water-power to h. 
fixed in'tho ce l lar .—AN IJTflEjnouS Ttcut . 
[2S02t.]—Railv^ay Brakes.—*V:M some reader pmc 
tically acipiainted with the saebjoet answer thu followi-M 
queries?—1. What is tho relative ntopping-po\ver oft!" 
steam brake applied to the wheels of enghxi and temtei 
only, now in use on somo railways, as compared v/ifch tho 
of tho continuous brake applied to nil the whed t> 
train? Givi-ii, for instance, two similar trains, otlO far 
nisbed with the steam brako and tho other witba.eoji 
tinuous brake, ami running at, say, 50 saBos nn bear— 
How far will each travel after its brako i-i applii il am 
Steam shut oil" from the cylinders ? 2. Jn what, dM tn.\ 
would tho steam brake stop cngino and bender aloin 
(without carriages behind;, runuiugat tho above spuedi 
—B. O. B . 
[28025.]— T o "Sigma."—Do you lofeOW any res 01 
why sulpliato of nn-ruury battfiries Kbould not work WO) 
with 8st jdatea of zinc and carbon, about. Jin, thick, lap 
apart by slips of thin cork ? I find them work pew rfwly 
for a few days and then fall off, nut ii, afcnr a vreelc, th«3 
givo no resultn at al!. They aro Joined Up for in!'.:: ItJ 
eonnection.i aB v/eM made.— ZXTA, 
J U N R 2 9 , . 8 7 7 . 
so on, f ind so f o r t h . N o w , if any system of open 
b u l l y i n g l ike this bo at tempted I shall havo some-
t h i n g very definite indeed to say on tho subject, as 
w i l l , I f ancy , tho Society i tself as w e l l . I f , 
however, tho gontlomen who wish to r ide 
rough-shod over us, have tho senso to accept 
tho decision of a meeting which they themselvos 
whipped up f o r (even as f a r , I believe, as tho 
extreme n o r t h of England) , I , f o r one, shall be only 
too glad to t r y to forget a condit ion of things f o r 
wh ich they are whol ly and solely responsible ; and 
w h i c h is rapidly b r ing ing the Sooiety in to discredit 
and contempt. Should they, though, bo fatuous 
enough to persist in their endeavour to establish an 
irresponsible dic ta torship , and to order the Follows 
generally to elect those only who dine w i t h them— 
let them look o u t ; f o r they may conceivably f ind 
t ha t their popular i ty w i t h tho Society at largo is i n 
the inverse ra t io of their belief in the i r o w n power 
to diotato to i t . Vcrbnm sat sapienti. i 
I am not thoroughly sure tha t tho question of 
populat ion is one which (as asserted by M r . Proc tor 
i n his concluding paragraph) " i s ' n o t altogether 
suitable to theso pages." I t seems t o me, ou tho 
cont rary , to be one which m i g h t f a i r l y we l l bo dealt 
w i t h in tho W O U L D O F S C I E N C E . Cer ta in ly i t is 
ono of tho most v i t a l and absorbing interest to us 
as a na t ion . I declare tha t i t is heartrending in an 
Agr i cu l tu ra l d i s t r i c t to seo people m a r r y i n g (or worse) 
whi le yet on the confines of manhood and womanhood, 
and b r ing ing ton or a dozen children in to tho wor ld 
for olh'-r people to leep. F o r ,the inevitable result 
of this condi t ion of things is a ' seething mass of vice 
and pauperism. Wages havo, i t is t rue , r i s en ; bu t 
h igh wages menu more Beer (and no th ing else) 
among the class to which I ^ o f e r . Never, 
i n the whole course o f m y , by no means smal l , 
exporiAico, wero idleness and drunkenness so r i f o as 
they aro among f a r i j i labourers a t this ins tant ; 
wh i l e their enormous families arc no w h i t better off 
t h a n ever they were, aud tho pauper's dole and the 
aid of the parish doctor are claimed i f a ch i ld has a 
cold, as unblushingly as though the poor rates were 
a piece o f ' f a m i l y property upon which tho peti t ioner 
had a d is t inc t personal c la im. The Educat ion A c t is 
ftt last in operat ion, and I would really suggest, ns 
not whol ly unwor thy of consideration, tho idea t h a t 
children (when old enough) m i g h t be t augh t w i t h 
advantage tha t tho manners and customs of t ha t 
p ro l i f i c an imal the r abb i t , are. scarcely the most 
exalted and dignif ied f o r sentient beings to imi t a t e , 
and tha t men and women migh t well propose to 
themselves a more l o f t y and glorious a im than tha t 
of c rowding paupers in to a cottago u n t i l i t becomes 
worse than a pig-stye, in order to g r a t i f y a passion 
which is ( largely) shared by f rogs and toads. 
I should l ike to ask " B . I I . L . " ( letter 12782, p. 
301) when and where " Maakelyne 's distinct decla-
ration tha t ' Psycho ' contains no l i v i n g being " 
appeared P (the italics are mine) ; because I am per-
sonally convinced, a f te r having seon i t three or f o u r 
t imes, tha t i t does. I must request you r corre-
spondent to quote the ipssissima verba of M r . 
Maskelyne, becauso I am perfect ly f a m i l i a r w i t h 
the cleverly ambiguous sesitenco in his advertisement, 
and am anxious to eco whethor i t is on t ha t tha t 
" E . H . L . " relics. W o u l d i t not , i n conclusion, 
be better i f ho wero himself to v is i t and inspect M r . 
Maakelyne's most ingenious imago before theorising 
on i t at a l l ? 
" B o w s k i l l " (query 20881, p. 373) has got hold of 
nn o rd inary " N i g h t - g l a s s . " I t is merely a tele-
scope of largo aperture, furnished w i t h a Huyghenian 
eyepiece of low power. I t is intended to detect 
shipping, at n igh t j and its inversion of objects 
is therefore immater ia l . I t would be useless to add 
tho two supplementary lenses to the eyepieco, neces-
sary to show things h i an erect pos i t ion , as the 
object-glass is (almost cer tainly) not achroniat 'e . 
" Bowsk i l ! " can then only employ i t f o r tho purpose 
f o r which i t was or ig ina l ly constructed. 
" F l o a t " (query 29999, p . 373) need not exercise 
himself any longer concerning " o r t h o d o x geolo-
gists " ; inasmuch as fossi l human remains hnvo 
been found i u a great many places. I n wha t way he 
has sought instruct ion upon this poin t i t is d i f f i c u l t 
or impossible to conceive. Cer ta in ly ho can never 
have opened Lyel l ' s " A n t i q u i t y of M a n , " Sir John 
Lubbock ' s " Prehistoric M a n , " Peschel's " Kaoes of 
M a n , " or a dozen other books to be found i n any 
decent Scientific L i b r a r y — o r ho never could have 
w r i t t e n his very remarkable parouthetical sentence. 
H u m a n hones, then, wero discovered i n the Lie-go 
Caverns 44 years ago, associated w i t h those of tho 
Elephant and the Rhinoceros. They have sincobeen 
found nlso i l l the Cavo of Eng ihou l . Tho Neander-
t h a l skeleton, w i t h i ts wonder fu l ly ape-like s k u l l ; 
the c ran ium f r o m Engis ; tho aim f r o m Dorreby in 
D e n m a r k ; tho m i x t i i r o of H u m a n remains w i t h 
those of ex t inc t M a m m a l i a in tho Languedoc 
Caverns ; the skeleton at M u n t o u c ; thoso are but 
a f ew instances f a m i l i a r to every ouu possessing the 
veriest smat te r ing of tho subject. W h a t , then, 
can havo been the sources whence " F l o a t " has 
been seeking his " i n f o r m a t i o n , " appears an inscru-
table myBtery. Suppose tha t he were to refer to 
either of tho three works 1 havo quoted—just to 
begin w i t b . 
A F e l l o w o f t h e B o y u l A s t r o n o m i c a l S o c i o t y . 
A C U R I O U S S U N S E T . 
[ 1 2 8 0 8 . } — O N Sunday, 17th Juno, tho f o l l o w i n g 
curious appearances wero presented by the sot t ing 
sun :—The cloudlossness of tho sky and tho trans-
parency of tho atmosphere led to the supposition 
tha t tho sun would disappear as a g lowing red bal l 
out to sea ; bu t , cont rary to expectation, wo had the 
f o l l o w i n g curious series of t ransformat ions d u r i n g 
a period of about 5 minutes. These woro owing to 
a layer of moisturo-ladon a i r , not much th icker than 
the sun's npparcnt diameter, l y i n g immediately over 
tho sea, thoroby oaiising a vory b r i g h t reflection 
superimposod over tho d u l l red of tho rapidly-disap-
poaring disc : — F i g . 1, sun enter ing moisture-laden 
n i r ; 2 , d u l l red oval l y i n g nt tho base of tho ex-
tremely b r igh t disc ; 3, enlargement of tho o v a l ; 4 , 
haystack or brcwor's-copper appearance ; 5, t i , 7, 
increasingly Bquare shape; S and 9, pu l ley- l iko 
foi ' in ; 10, 11, 12, upper superimposed disc, g rowing 
f a i n f o r and less and losses thu real dise is gradual ly 
disappearing beneath tho hor izon, 
Marga te . JT. B . K y n c d o n . 
M O O N — D O U B L E S T A B N E A R J U P I T E B . 
T o " J y k s . " 
[12S09. | - O N M a y 30, a t 12.45, tho n igh t being 
cloudy, I noticed a beam of l i g h t extending f r o m 
the top of tho moon to a distance of about twice tho 
moon's diameter. The clouds clearing a l i t t l e , there 
appeared another beam stretching f r o m tho bot tom 
of Jhe moon towards the hor izon . Shor t ly af ter-
war . - i t w o others fo rmed , ono on each Bido of tho 
moon, and tho whole formed a v i v i d Maltese cross. 
Th i s was visiblo about 10 minutes . 
On Juno 14 I inado a rough d rawing of the very 
pa r t of the moon tha t is figured by M r . Dennet t . 
M y d rawing shows a m a r k i n g r u n n i n g f r o m 1 C >•". 
and passing mid way between 1 C * 1 and 1 C * s ; 1 C A1 
is surrounded by a mark ing i n tho f o r m of an ellipse. 
On one side i t is about midway between i (of M r . 
Dennett 's figure) and Picard ; on the other side i t 
touches the m a r k i n g mentioned above. I noticed 
tha t i could bo traced t i l l i t joined h. On June 17 
there was a p re t ty double i n field w i t h Jupi ter—a 
l i t t l e N . of tho 4 lh satelli te. I should say tho stars 
were of the Sta and 9 th magnitudes, and less than 
12" apar t . 
" J y k s , " i n the E N G L I S H M E C H A N I C f o r Dec. 29, 
187G, mentions a double star near • L j n e . I looked 
this object up a f e w nights ago, bu t th, " l i g h t was 
so bad I could not be certain of i t . W i t t " Jyks " 
give us eomo i n f o r m a t i o n of the magnitudes and 
colour, &c. I t seemed to be an unequal doublo—tho 
colours orange, and (perhaps by contrast) blue. 
T . E . E . 
N O M O O N O F M I N E . 
[ 1 2 8 1 0 . ] — I T is roal ly too bad tha t M r . Proc tor 
Hhould fa ther his moon upon me, as i n the t i t l e of 
his let ter N o . 127GG, p. 358. I repudiate the af f i l in-
tioH aud a l l i ts responsibilities. H o says again " that 
f o r the clouits 'over any placo, a 35-yard globe t w o 
miles away, and aa hot as the moon, would exereiso 
tho samo heating effect , aud would equally we l l (or 
ill) disperso tho cloud over tha t par t icu la r place." 
A d m i t t i n g t ha t such a globe, i f placed t w o miles 
above tho cloud layer over such a " p a r t i c u l a r 
p l a c o " as M r . Proctor ' s garden, m igh t represent 
the act ion of f u l l moon there, I main ta in t ha t it 
would be no moon to me or my clouds over another 
" par t icu la r place," such ns m y garden at Twicken-
ham. Th i s I repeat in spite of wha t M r . Proctor 
says about the curvature of the earth, or , ra ther , 
becauso of tha t enrvaturo. I f tho surface of tho 
ear th were conoave instoad of convex, and its cur-
vature had a radius of two miles plus tho height of 
the clouds, and the 35 yard globe wore in tho centre, 
thon M r . Proctor ' s moon would servo Twickouham 
as wel l as Clapham ; it would be equidistant and of 
equal a l t i tude to both . B u t the surface of tho ear th 
is convex, and however small may be the amount of 
tha t convexity between the t w o places (even if the 
earth were f l a t ) , M r . Proctor 's moon at Clapham 
would bo no moon to me at Twickenham. I t would 
bo about ten miles dis tant f r o m tho clouds ovor my 
garden instead of t w o , besides loeing many degrees 
of a l t i tude . I t would be a somethiug, bu t not a 
moon. M r . Proctor says tha t his 35.yurd globo at 
two miles abovo Clapham, " would be a m o o n f o r al l 
places w i t h i n a distanco of 12G miles of Clapha in ." 
I f I wero a controversialist of the debating society 
type, I might hero " c o m e down upon h i m " very 
hard by cul l ing his " a t tent ion to the fac t tha t 
mathematics, as the science of measurement, migh t 
have been advantageously employed to test his 
n o t i o n , " t h a t a globe 35 yards in dianietor, at a tem-
perature of 118°, would have tho sumo radiant 
influence at 12G miles' distance as a t 2 miles' distauco. 
I t would bo absurd to suppose tha t M r . Proctor 
mentis th is , or any th ing l ike it, a l though i t is f a i r l y 
impl ied by his words. W h i l e w r i t i n g tha t passage 
he was so in tent upon keeping his moon above the 
horizon tha t he quite overlookifd i ts angular magni-
tude as modified by the va ry ing distance. Nobody 
need te l l M r . Proctor tha t his 35-ynnl g!oh u a t 120 
miles'distanco would represent the visual diameter and 
heat radiance of Vonus or Jup i t e r ra ther than that 
of tho moon, and bo moro d i f f i cu l t to glimpse w i t h 
the naked eye than M e r c u r y when thus on the 
horizon. I n selecting M r . Proctor ' s garden and 
mine, I morely took two par t icular places at Bomo 
distance f r o m each other by way of i l l u s t r a t ion , had 
was f a r f r o m perpetra t ing any " travestio " 1 might 
havo said Cl i iphuuvpark and T w i o k c u a m - c o m m o n , 
or tho county of Surrey aud tha t of Middlesex, ani l , 
w i t h M r . Proctor 's permiss ion, 'wi l l now substitute 
tho "counties f o r the gardens, and nsk h im i f the 
name globe can bo a representative moon to both 
counties a t tho samo t ime. I f not, then how many 
w i l l be nocdod f o r either these t w o counties or the 
wholo o f England , or any other considerable area, 
or, better s t i l l , f o r tho whole or rather approximate-
hemisphere upon which the f u l l inoon radiates i ts 
l i gh t and heat ? 
I have stated my estimate of the number, and find 
myself landed on an absurdi ty , have also stated tho 
di lemma, hoping tha t M r . Proctor may help ran off , 
but he has not ye t done so, though he now admits 
t ha t one globo is not enough— i c , is not quantita-
t ive ly representative. 
On tho general Bubjoct of tho value of mathe-
matics I find that wo have perfectly agreed. We 
havo no accurate, or approximately accurate, know-
ledge of a n y t h i n g u n t i l we have measured i t , and 
therofore mathematics or tho science of measure-
ment is the essential ins t rument by which our know-
ledge is rendered accurate or as nearly so as possible. 
W . M a t t i o u W i l l i a m s . 
A K T A R E S . 
[ 1 2 8 1 1 . ] — T H O S E amateurs who havo not yet seen 
tho companiou to Autarcs should endeavour to avail 
themselves o f the present suitable position of this 
star f o r evening observation. Webb describes i t as 
ra ther an atmospheric test ( " Celestial Objects ," 3ru 
edit ion), and A d m i r a l S m y t h had great d i f f icu l ty in 
seoing it with his 5 9 in . ( " Speculum. Har twol l ianura ," 
p . 272) ; but his sou found i t astonishingly visible 
with his 7 in . f r o m the Peak of Toner i f fe . Proctor 
Btates t h a t in ou r latitudes a larger aperture than 
4 m . is roquired. M y experience is tha t i t is ut terly 
useless to look f o r i t unless tho n igh t be a good one. 
Such a n igh t occurred on the 10th ins t . , when, after 
ca re fu l ly focussing on • 13o . i s , I turned my tele-
scope ou Antares , and f o u n d tho companion plainly 
v is ib lo ; tho large star was almost free f r o m scintil-
l a t i on , tho comes very l ike t ha t to • 1'otitis, both in 
sizo and colour, but a t a greater distance f r o m its 
p r ima ry . Power usod, 150 on a C l i n . Calvcr; 
l a t i tude , 50" 54' N . A . H . S. 
S T A B M A G N I T U D E S . 
[ 1 2 8 1 2 . ] — A F T E R a f a i r l y extensive course of 
reading ou this subjoct, I can assure " A . I . C. E . " 
tha t the materials f o r tho construction of " an 
elaborate comparative table of the magnitudes of 
every man who is or has been recognised as having a 
right in the quostion " on ly exist in a most scattered 
state. N o t h i n g Bhort of a comparison of star mag-
nitudes, as estimated by various observers cu i.itisse, 
w i t h a given cataloguo adopted as standard, would 
suffice, and in many ensos this would leave much to 
bo desired—e.g., the faintest magnitude of the 
" D u r c h m u s t c r u n g , " 9*5, avowedly contains many 
stars of tho 10 0 magnitude that were picked up on 
very clear nights in the barer regions of tho heavens. 
As far as double stars are concerned, a rough 
approximat ion to such a table might be formed by 
comparing a l l tho stars in a smali catalogue—say, 
the " Celestial Cycle " — w i t h every other MOtwUUO 
l i s t . " A . I . C. E . " must bear in mind that the 
stars of tho Di i rchnvis t f . rnng wero a l l steadily seen 
and observed in, ' '.-iniinated by the l ight of 
the stars only , \ j S w — i . e . , tho transits over a 
t h i ck black line w.\ umouncod to aa assistant, wno 
sat before a c lod : ".a tun room beneath, and the 
delineations woro estimated on a coar j e «calc (in the 
field of viosv), and wri t ten down (in the dark) by the 
observer. Tho tonus of the signal were arranged so 
as to iudicato the magnitude. Upwards of a thou-
sand stars an hour were freojnwittyTBgfcttfcgtd in Una 
way. F r o m this i t is evident that the stars m i n t 
havo been d is t inc t ly and steadily scon, and not 
" g l impsed." 
As regards " F . R . A . S . ' s " remarks (letter 
12730) I can only assure tha t gentleman that I have 
no grudge against h i m , nor did I seek to g lo r i fy my-
self or my frinndH. IJut, considering the J'.'N'i.'.n-H 
M itf.'HANic as u great medium fo r teaching, I did not 
l i k o t o let an impor tan t mistake pas* nwwroet** . 
H a v i n g lookod up tho subject, I tltM tr ied Ui con:-
inuuicato the main facts bearing on i t in as conoi f i a 
way as possible, avoiding a " c lut ter ; " but at the 
same t iuio point ing out a sufficient number ol 
authorit ies to support my statement, and to Gnnbl 
any zealous student to piirs.tiu the subject fu r nn'i-
self. Jo.'isun. 
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L U N A " ! . I N E Q U A L I T I E S . 
[TOP2.J— S i n . N s i s o s i ' s le t ter 13211, p . 9, is not 
al together satisfactory ; l m t I forbear f r o m com-
ment ing moro pa r t i cu la r ly upon i t u n t i l he more 
definitely nodi OA tea his meaning, either by wha t he 
p a y Bay or by what he may leave unsaid. I presume 
that now his silence as to the suggested possibil i ty 
<>t' his boing " ST." must be understood to imply that 
ho is " N . " j his silence before had suggested tho 
idea f i t he was not even a reader of your columns ; 
bat ns now i t appears t ha t hp i s , and, as no one 
would suppose that ho would leave unanswered a 
GOffgestion so careful ly ami courteously worded as 
mine, I fear his saying noth ing can be understood 
i n only one way, and I am very sorry f o r i t , I wish 
Almost I had left the mat ter untouched ; and yet I 
t h i n k i t is so extremely impor tan t tha t a l l who 
-adva:x" science, whether by observation, experiment, 
CtJeoJation, or suggestion, should have justice 
rendered them ; that the general rule applies s t r i c t ly 
t o th is c u s o , ( j r s t i l i a mat ccelum. 
0 : i point iu Si r . Noisou's reply I mus t make a 
r emark ox two . H a speaks of using any influence ho 
may posflnn in obta in ing permission to have any 
<'Om:n".'.ication f r o m " W . G . P . " read before tho 
As t ronomica l Society, and having i t p r in ted i n the 
.MonUi'n Notices. This migh t suggest s ingular ly 
erroneous ideas t o persons not fellows of the 
•Society. I believe the combined influence of the ten 
•oldest and most in f luen t ia l members of the Society 
would r.ot causo cur esteemed editor , P r o f . Cayley, 
to depart one hair's breadth f ron t the course which 
ha esteemed r i g h t and jns t i n such a ease. I believe 
I fe l low, indeed, however eminent or however long 
- had been in the Society, would t h i n k of t r y i n g to 
infleenab Prof . Cayley i n such matters . I speak 
': SOB io diffidence as to tho action of men who 
• bans f o r t y years or so in our ranks or among 
t h o leaders of the Society, having myself only been a 
!•.'.' ' t we'v.« years, and having taken very l i t t l e 
par t in the Society's business. JTr. Xeison has, I 
think, been a fellow now f o r nearly f o u r years, and 
niuy be excused f o r somewhat misapprehending 
P ro f . Cayley's method of edi t ing the Monthly 
No (ices. 
W i t t regard to " W . C. E . ' s " question ( le t te r 
n . 38). perhaps tho fairest oourse w i l l be to 
note Si r . Nelson's communications to the As t ro -
08UC_l Society iu exlciiso. I n the March number of 
':- 'lonllihj .-."-Iires he wri tes as f o l l o w s : — 
" ShOjrti? a f te r tun appearance of P r o f . Nowcorub's 
p a p e r ' O a n H i t h e r t o Unnoticed IueqnpJity i n the 
Longi tude of the M o o n ' (.STonthly Notices, June, 
1S7C, | . MoS) my a t tent ion was directed to a new 
teen) ••: the lunar longitnde, arising f r o m the per-
t u r b i n g action of Jupiter, and having the value 
- i f f s in. -4 (2 - 2 n i l - c) n t + / - 2 / , + A f 
where (a t + f ) is tho moon's mean l o n g i t u d e ; 
• n I •'• f — A ) the moon's mean anomaly ; and 
• •' ' + / _ tho va.'an longitude of Jv.piler. This 
• ran " • led well in period w i t h tho inequalities dis-
oevered by Pre' ' . Newcouib, and i ts coefficient was 
only a '.'-tie smaller, but ws.3 stated to be nearly 
apprpximate . Being a t tho t ime orjgagcd i n a 
s imi lar ' ' ranch of tho lunar theory, 1 was led to 
examine this new te rm, and to ' de t e rmine i ts value 
w i t h some accuracy. 
" " " . - . • I i t e rm arUes f r o m a por t ion of the d i s t u rb -
i n g f u n c t i o n of tho moon duo to tho planets, which 
has not been examined by Laplace, Plana, or Poiite'-
coulav.t, nor apparently by Kausen—namely, t ha t 
por t ion depending on tho difference of longitude of 
t he moon and planet. I t is i n f o r m analogous to 
." e • '''on, and obtains i ts sensible vaiuo l r o m tho 
roprorica to equality between the periods of tho 
' . ' -volution o f the moon's perigee and of the o rb i t a l 
• volnt ioa of the planet Jupiter. This f ac t n t onco 
" i "' my n ' t " i tiou to the associated inequali ty of 
•• • ; . - ' od , whoso argument is— 
i (2 - 2 H I , - 2 c) nt - 2 / i + 2 A J -
the m i n e o f which is s t i l l more dependent on tho 
period of the revolut ion o f tho moon's perigee, and 
the o rb i t a l revolut ion of the d i s tu rb ing body. 
" I u tho ordinary lunar perturbations a r i - i n g f r o m 
t h e d i s turb ing action of the sun, the value of the 
inequal i ty of long period is less than l - 2 0 t h of the 
•;s9oe;a'.ed inequali ty o f short period, becauso tho 
period el tho revolut ion of tho moon's perigee is nine 
• • us great as the period of the apparent mot ion 
the SOB. I n tho perturbations due to the distnrb-
•• a d n o f the planet Jupiler, as tho period of the 
revolution of the moon's perigee is nearly l -5ths of 
t ho period of the revolut ion of the planet i n i ts 
o r b i t , I rc ru the lunch closer approach to equali ty 
between '.he t'.y i t , it is very probable t ha t tho 
inequal i ty of lo : iod would be almost us great OS 
the associated i . . qual i ty of short period. 
" de t e rmi in t i t i i i of the accurate value of theso 
t w o terms, w i t h algebraical collicients, vwis found t o 
be a w o r k of unexpected d i f f i cu l ty and much labour. 
These and s imi lar terms duo to Jupiter rise by two 
n in t i ' g i i ' i i o n . A s tho ordinary lunar per-
..'.'..-s only converge by the same amount f o r 
«o -.er of the d i s tu rb ing force of the sun, i t is 
ary to take into consideration tho f o u r t h 
pew • of tho d i s tu rb ing force of the sun together 
rith tSw first power of the disturbing; foi'eo of 
Jupiter. A f t e r sa t i s fy ing myself tha t both inequali-
ties possessed a sensible value i n comparison w i t h 
the other inequalities arisiDg f r o m the action of the 
planets, the task of completely determining tho 
value of each these terms was postponed u n t i l the 
completion of m y now tables of the general develop-
ment of the higher powers of tho d i s tu rb ing forces 
of the lunar theory. 
" These tables have been now finished sufficiently 
to enable them being used to compute the value of 
these t w o inequalities—a w o r k now of comparatively 
smal l t rouble and d i f f i cu l ty , and the algcljiniical co-
efficients obtained, which arc lengthy, havo been 
reduced to numbers. Tho results are— 
lr — — 0-493" cos. •{ (2 — 2 TO, — c) nt + f — 
2 / i + A }• 
4 0-001" cos. -J (2 - 2 n t i - 2c) n t - 2 f , + 2 A >• 
iv = - 0-990" s in . -4 (2 - 2 m , - c) nt + f -
2 / i + A )-
+ 1'513" sin. 4 (2 - 2 m , - 2c) n t - S / i + 2 A r 
I t is , of course, only i n the longitude tha t theso 
terms could become sensible. The labour i n pro-
perly comput ing t'uo value of these terms is shown 
by the f ac t t ha t i t cannot properly bo done unless 
over twenty s imilar terms havo had their values 
previously ascertained. 
Theso two terms derive addi t ional interest f r o m 
t]io f ac t tha t they arc tho first terms derived f r o m tho 
second por t ion of the d i s tu rb ing force of the planets 
which have been found to possess sensible co-effi-
cients. They , moreover, have considerably larger 
values than any other inequalities due to Jupiter." 
I n tho A p r i l number of the Notices. M r . Nelson 
corrects the results. H i s paper i n tha t number 
runs as fol lows :— 
" I n m y communicat ion to the Society enti t led 
' O n thn L u n a r Per turbat ions ar is ing f r o m tho 
Planet J u p i t e r ' (Monthly Notices, X X X V I I . , p. 
218), reference was made to a new periodical t e rm 
in the moon's longitude of the f o r m 
lv = — 1-103" sin. -i (2 — 2 m i - c ) nt + f— 
2 / i + A Y 
where ( l i t + / ) denotes the mean longitude of the 
moon (cat + / — A ) , is the mean anomaly of tho 
moon, and W) i't + f \ represents the same mean longi-
tude of Jupi ter . Reducing the argument of this 
t e rm to a f o r m depending on the mean anomaly of 
the moon ( «• g), and a t e rm increasing direct ly w i t h 
the t i m e , it. becomes— 
*» = - l ' l ! l 3 " s i n . -I g + 20-85° ( T - 1S557C) |> 
o r , wha t is the same t h i n g , 
» = + 1-103" sin. •{ g + 20 S5° ( Y - 1S64-4) ^ 
" I n his communicat ion to the Society, ' O n a 
H i t h e r t o Unnoticed Inequal i ty i n tho Longi tude of 
tho Sloe-n' (Monthly Notices, June, 1870, p. 358), 
Prof . Xcwcornb describes a new empirical t e r m , d is -
covered by himself, and wh ich is— 
lo - - 1-5" sin. -( g + N ° - 00' 1 >• 
whore 
X = 1G3'2° •!• 21 '0 ° (t - 18GS'5) 
Reducing this to the same f o r m ns the theoretical 
t e r m , i t becomes , 
it, m - 1-5" s in . -I g + 21-C' ( Y - 1S05-1) J-
The t w o terms lire therefore ident ical , w i t h tho ex-
ception of Prof . Xewcomb's empir ical t e rm having 
the greater coefficient. 
" This f a c t entirely oonfirms the disoovory made 
by Prof . N W c O m b , and is obviously entirely un-
uffected by the existence of any discrepancy between 
tho corrections to Hansen's Tables deilnced by Prof . 
Newcomb and the observed corrections such as Cap-
t a i n Tvpman has mode ou t . 
" O w i n g to an accidental error , which has jus t 
been detected towards the end of tho numer ica l 
reduction oi the analytical results, tho values of the 
coefficients of tho inequalities dus to Jupi ter given i u 
the March number of the Monthly Notices are not 
quite accurate. They should be 
» ? • - 0 ' 5 7 S " c o 3 . - i ( 2 ' - 2 m i - c ) n f + / - 2 / , + A ' r 
- 0-003" cos. •! (2 - 2 m , - 2c)j t t - 2fi + 2 A \-
and 
hi = - M C r / ' s i n . - f ( 2 - 2 m , - c)nf + / - 2 / , - » A >• 
+ M O O " sin.s| (2 - 2 m i - 2c) nt - 2 / , + 2 A . 
I may remark tha t the w r i t e r of the above papers 
must havo made great and rapid progress i n mathe-
mat ica l knowledge w i t h i n tho past t w o or three 
years. ( I speak in a i l seriousness, f o r I befieve 
there are few who have worked more energetically to 
acquire knowledge than M r . Neison of into years). 
F o r not very many mouths havo passed since he was 
main ta in ing in correspo-'deiico w i t h myself that the 
moon's horizontal parallax is equal to the angle 
whose tangent (not tho t ine) Ee 
1'jirt.h's radius 
Moon's mean distance. 
N o r could I persuade h im ho w:is mistaken u n t i l ho 
had consulted Sir <_!. A i r y and Prof . Adams on this 
profound subject (which I wish ho hud done a t first, 
fo r I gavo much valuable t ime to him) ; a f te r which 
ho was good enough to i n f o r m mo, us a fac t I m igh t 
be glad to hear of , tha t I had been in tho r i g h t ; 
adding tha t he s t i l l thought tha t theoretically the : 
! 7ior. par. ought to be tan. rail, not s in . j j g r 
; Th i s may perhaps eynlain why i t was w i t h some 
surprise tha t I f ound M r . Xeison u n d - r t a k i n g a few 
months later to oi ler h\;it3 to Prof . Neweomb'about 
lunar inequalities. - S ly surprise would have been 
largely mingled w i t h gra t i f ica t ion i f I had not , as I 
read his SInrch paper, v"on reminded of a commu-
nicat ion I had refi l l before Even as i t is , I cannot 
bu t eongre ' i i late S i r . Xcison on the indus t ry wi th 
which he. has mastered some, at least, of the d i f f i -
culties a t tending the study of the subjects bo seens 
to wr i te about. B u t I would, in the fr iendl iest way, 
poin t out the extreme importance of care i n giving 
to a l l their duo. I could not bu t suppose there had 
boeu forgetiulness ou his p a r t ; and I s t i l l t h ink 
forgetfuluess only w n - i n question, bu t tha t he is 
mistakenly u n w i l l i n g to admi t i t . Bet ter , surely, an 
error of carelessness than ono which would give on 
unpleasant significance to Si r . Xeison's manifest 
indus t ry . R i c h a r d A . P r o c t o r . 
[ M r . Neison has w r i t t e n us a long le t ter in his 
own defence, bu t as he insisted on the le t ter being 
inserted t h extciuo or immediately re turned, and as 
the letter was unusually and unnecessarily personal 
in soveral places, our only a l ternat ive was to rc. 
t u r n i t . ] _ _ _ _ _ 
A N E W M E T H O D O P M E A S U R I N G 
D O U B L E S T 4 . E H , & c . - 8 O B I O N I S . -
E L E C T B I C I T Y A N D M E T E O B 3 . 
[13303. ]—THT: f o l l o w i n g method of measuring tho 
distance apar t of t w o objects by t w o wires, hairs, or 
even pins, placed i u the focus of the oye-lens of an 
astronomical telescope w i l l , I t h i u k , be found 
usefu l . A d j u s t the hor izon ta l wire t i l l i t is parallel 
to the mot ion th rough the field. "Wo w i l l suppose 
wo want tho distance between t w o stars. Note by 
t i c k of a watch the in t e rva l between the t r a n s i t of 
tho t w o star3 over the ver t ica l wire . This we w i l l call 
measure a. N o w adjust the wi re (by mov ing the 
eyepiece round) so t ha t i t is parallel to a l ino jo in ing 
the t w o stars, and hav ing b rough t the p star to the 
cross-wire, note the t ime between the / s t a r ' s leaving 
the wi re parallel to a l ino j o i n i n g the t w o cturs, and 
i t s appearing f r o m behind the other wire— i .e. , tee 
ono at r i g h t angles to t ha t paral le l to the t w o stars. 
This wo w i l l cal l measure b. F r o m measure b sub-
t r ac t Measure a. Le t us ca l l this resul t d. N o w i f 
a is less than d; to d add ha l f of a., square 
i t , and subtract i t f r o m the square of b, ex t rac t 
square root , and tho answer is the distance be-
tween the t w o stars. I f , however, a is greater 
than d, add to a half d, and tho answer equals the 
distance npar t . Las t l y , i f a is halt of 6, square a, 
m u l t i p l y by 2, and ex t rac t tho square r o o t ; the 
answer w i l l equal the distance apart . M B r c v i s esse 
lahoro ," bu t J t r u s t t h a t the " ohscurus fio " docs 
not also apply. The approach of the w i n t e r months 
reminds me of a promise I mado about 0 Oriouia. 
I observed i t several t imes a t the end of last, and 
the beginning of th is year w i t h m y din* O.-G. Tull.v. 
Other w o r k prevented my paying sneh n t teu t ion to 
i t ns I intended, '• when 1 & & observe i t , no 3 i n . 
would show the fith star. I t w i l l now soou be we l l 
placed f o r observation, and i f others f a i l to see i t , 
then, I shall be forcod t o t h i n k I have been mistaken. 
One of your correspondents' let ters about e lectr ic i ty 
nnd meteors reminds mo of a now electrical theory, 
ou which I heard a gentleman read a. paper. I 
opposed i t at tho t ime. H e is, I t h i n k , a reader of 
the E N G L I S H M K C U . ' L N I C , and perhaps w i l l remember 
m y name, and 'Mime f o r w a r d and give us some 
account o f the theory. I t is oasy to find the value 
of each t i c k o f a watch. Sl iuo equals S'i seconds. 
T . E . E u p i n . 
M E L I C E B T A H I N G E N G . 
[ 1 3 3 0 1 . 1 — T H - correspondents who have lately 
w r i t t e n about this p re t ty l i t t l e creature may be glad 
to bo reminded t.f Charles Xingidoy 's ndmirablo 
description of i t i u " V.'at"r L'abies "—a book no 
less remarkable fo r the accuracy of i ts n a t u r a l his-
tory than f o r tho wealth of imaginat ive power w i t h 
which the author olntoet -.ins w i l d : — " There was 
one wonderfu l l i t t l e f o l i ow , too, who poeped ou t of 
tho top of a bouse boi l t of round br icks . Ho.had 
two b ig wheels, and one l i t t l e one, a l l over teeth, 
spinning round und round l ike tho wheels i n a 
thrashing machine ; and T o m stood and stared at 
h i m , to see what ho was going to make w i t h his 
machinery. A n d what do you t h i n k he was doing? 
E r i c k - m u k i n g . SVith his t w o b ig wheels he swept 
together a l l the mud which floated i n tho wa te r ; a i l 
t ha t was nice in i t ho pu t in to his stomach rind ato ; 
and al l the Band he pu t i n to the l i t t l o wheel on Ida 
breast, which really was a round holo set w i t h teeth, 
and there he spun i t i n to a neat hard round b r i ck : 
and then ho took i t and stuck i t on the top of h; 
house-Y/ILII, nml set to work to Wflifce another. Nov: , 
war; ho no! a clever l i t t l e fel low r T o m thought so ; 
bu t , wkei i ho wanted lo t a lk to h i m , the br ick-
maker was i.ui'.e'n too busy rind proud of his work to 
take notice of h i m , " which lat ter , to my m i n d , shows 
tha t the br ick-maker is in no wise a trades' un ion 
man. Perhaps 1 may b - allowed to add tha t , i f tho 
microscopical readers of this periodical were to add 
a porusal of tho " Wetter Rubies " t o the i r reading, 
we should have fa r fewer complaints : " W e have • o 
w o r k f o r our microscopes Lo d o , " and—wel l , I w i i i 
lenvo the rest. I I . P . H . 
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A C H E A P T E L E S C O P E - H O U S E - S I L V E R 
O N G L A S S R E F L E C T O R S . 
1 1 3 6 5 3 . ]—T H E idea of this struoturo ia for a little 
cbeap building- in which to work with a Newtonian 
reflector. Tbe figures almost oxplain theniBelveB, 
the house is so simple. F i g . 6 represents a ground 
plan of the structure ; A A A and B B B represent 
two courses of brick, with a narrow groove or gutter 
between them, made with cement, to within about 
Jin. of the top ; C is a block of brickwork filled up 
with sand, or a solid stone block set deeply and 
firmly in the earth, on the upper surface of which 
the stand of the telescope rests ; D D ia a course of 
brickwork kept quite independent of C ; E E is the 
flooring of Portland cement or aspbalte, set flush 
with the courses of brick ; A and D , having, if any-
thing, a slight slope towards A j P F F P are the 
four corner posts of the structure, and have castors 
at the lower ends to run in the groove between A 
and l i The four partitions may be made either of 
wood or sheet iron, and, in any case, the building 
should be sufficiently weighted at the bottom to pre-
vent its being blown over. One side, Q, must be 
made to take out, and so be used as a door. Now 
fr j c . B . 
f I ,C . 7 . 
which it is pivoted is inside, and helps to form a 
support for the portion, I , to rest upon when the 
building is closed. 
Several observers at the June (18761 meeting of 
tho E . A . S . (recorded on p. 352, Vo l . X X I I I . ) con-
curred with D r . Mann—who likewise addressed a 
letter (11135) to these pages on the subject—in 
stating that " the shadows of [lunar] objects, as Been 
with the refractor, were distinctly blacker than those 
seen with the reflector." L o r d Rosse proposed a 
tarnish on the speculum, and D r . Mann " some 
molecular condition of the silver," as a reason why 
for this pale shadow, both overlooking what I , from 
a little careful examination, consider far the most 
probable explanation, the tarnishing of the diagonal 
mirror. I n the refractor we carefully prevent the 
tarnishing of the G . G . by adding a dew-cap about 
3 diameters of the objective in length, but whon 
using a Newtonian we only have a tube about 
1 diameter in length to prevent the formation of dew 
on the diagonal. W h y not produce the tube about 
3 or 3J diameters of the large mirror beyond the 
diagonal ? This at the same time helps to allay any 
tendency to form tube currents. Another remedy 
for both evils ia to keep both the instrument and the 
outside air as nearly of the same temperature as 
possible. 
E R R A T A . — I n letter 13590 the wood-engraver has 
reproduced all my italics as Roman capitals, has 
omitted to letter the tube, t, in F i g . 4, and in the 
same diagram has lettered the hour-circle " R " 
instead of v. I n other respects the figures are 
excellent. F . C . D e n n e t t . 
for F i g . 7, in which A A and B B are the two outside 
courses of brick, and F F the groove, partially filled 
•with cement, in which the castors run ; C showB the 
central slab, D D the other course of bricks, and 
E E the flooring of Portland cement. I t is almost 
needless to Bay that F i g . 8, in which B B ia the out-
side brickwork course, is the elevation looking west 
w i en tho building ia set in the plane of the meridian ; 
V F are two of the uprights that support the build-
ing ; tho side, U , is that which can be removed ; the 
portion, K , of the roof is a fixture, but that lettered 
I is attached to the radial arm, H , and can be moved, 
afl shown by tho dotted linen, and made to lie over the 
portion, K , of the roof ; when this portion of the 
roof is laid back over K , and G is removed, the sky 
from the horizon to the zenith is quite open. A s to 
dimensions, it is best to have, as in the figures, the 
breadth each way the same, and the height from the 
floor to the eaves the same as the breadth. Tho size 
of the houae of course depends upon that of the 
instrument. A GJft. square is the smallest size con-
venient, and that will take a telescope of 5ft. focus. 
I t is a decided improvement to have the arm, H , 
within tbe building, then tho rib acrosB tho roof to 
A S E L F - C E N T R E I N G C H U C K F O R T H E 
H A N D . 
[13654.]—I H E R E W I T H send a Bectional sketch of 
an extremely useful tool in a machinist's shop, 
especially where the work is varied, which, I truat, 
will interest many of your mechanical readers. As 
self-centreing drill chucks hold wire of all diameters, 
they save much time formerly spent in reducing 
wire from size of drill-chuck to size for back of drill , 
also the fitting of chuck end of dril l . 
W i t h a self-ceutreing chuck you can also fix a drill , 
to project just BO far as required by the particular 
A N E W L A W O F R O O T S & Sfe tUAHES 
[13656.]—IN reply to Master A . Halle'a letter 
(No. 13564, p. 239) about a supposed new ruled 
roots and squares, inquiring whether he could fii.d 
it anywhere in print, I would refer him back to the 
earlier pages of his algebra, where he will find that 
m? — y = (m + n) . ( m — n ) ; or, in plain wordi, 
the difference between two squares iB equal to the 
sum of the roots multiplied by the difference of the 
roots. O r , as in his example, 81 — 61 = (0 + ft 
x 1 = 17. Also, to put it another way (n + ])"• • 
m2 + 2n + 1, which, if n be 8, giveB 64 + 16 + 1= 61. 
W i t h regard to the last paragraph of his letter, of 
course 4 times a square number is a square number 
siuce 4 n 2 is the square of 2m. 
J . B . L . (.ffitat. 13). 
Cholmeley School, Highgate. 
R O O T S A N D B Q U A R E S — T Y P E T E S T — 
T o " F . " - T o " A . P . S . " 
[13657-1—THE following method of determining 
the square of any number may interest your corre-
Bpondent, Augustus Halle (let. 13564, p. 239), found 
by myaelf before seeing his letter. I t has some 
resemblance to his. 
Write down any number, and all the numbers 
between it, and the one whose square is require), 
including the number whose square is required ; add 
them all together. Omit tbe first and last, and add 
the reat together. Square the number started with; 
add all the results together; the answer will be the 
required square. T h u s — 
The square of 9 is wanted. Take , say, 6 as 
starting number; then 0 + 7 + 8 + 9 = 30; add. 
ing, with tbe omission of first and last (» e., 7 + 8) 
= 15 ; squaring the original number started with 
= 6 ' = 36; 36 + 30 + 15 = 81, which is the square 
of 9. 
Though I cannot rank myself among the compe-
tent readers, yet I venture to make a remark or Ho 
on M r . E . Mawe Smith's letter (13595, p. 205). He 
is doubtless aware that his method is not a new ow, 
but has been suggested in these pages before. To 
render any such test of value, the atmosphere and 
light must be the same at both places. The atmo-
sphere is a difficulty not to be got over save by 
job ; consequently the drills may be made three or 
four times as long as their usual projecting lengths 
to allow for wear, thus saving that waste of steel in 
broken drills, too short to make up again. Now, 
my new universal handle may be regarded as a self-
centreing and hollow mandrel for the hand. 
To illustrate its use, suppose the case of drilling 
work chucked in the lathe, place the drill between 
the jaws, J , in the angular groove in their inner 
surfaces, and tighten the screw nut, N ; tbe two 
jaws now approach each other, gripping the drill con-
centric with axis of handle, whatever diameter wire 
the drill may be made from ; it may now be held in 
the hand, and fed against the revolving work by 
placing the back centre of the lathe in the hole 
through nut, N , and as it is kept from revolving by 
the hand, it can be allowed to slip round at any 
moment, should you feel the drill becoming choked 
with cuttings, thus avoidiug breaking the drill . 
Again, in using small taps (as in diagram), and 
other tools made from steel wire of an almost end-
less variety of diameters, we have a simple and 
universal method of holding them. A s it will be 
seen, it can grip between the fiat surfaces. A broken 
file flat or round, broad or narrow, may be held 
firmly, and used far more conveniently than iu an 
ordinary hand vice. A similar tool I have now used 
for more than two years with great satisfaction. 
Having a hole through its entire leugth large 
enough to admit the largest size wire, its use as a 
pin-vice will be ovideut. Tbe nut, N , can be 
screwed up by holding the milled edges, m m, or by 
placing tho hexagonal part of nut, N , in the vice, 
and turning the wooden part with thu hand, whon 
it will grip like a bull-dog. A . E . D a n o a s t e r 
comparing telescopes side by side. The type test 1 
used was a leading article from the Times affixed to 
a black board. The telescope was placed south, tbe 
test north, and the aun was oa the meridian, and 
high up, it being summer time. Unfortunately, I 
have lost the results ; but the two telescopes tested 
were of 3in. and Sin. aperture respectively. So 
much depends on the training of the eye, that tele-
scopes must be tested by tbe same person to compare 
their results. I f amateurs will remember that half 
the battle in seeing faint atars, planetary details, Ac , 
depends en the training of the eye and that that 
training is only obtained by practice, they will not 
be disappointed so often. This latter remark will 
be useful to " F , " and in answer to his query (.31193, 
p. 248), he will in time perhaps be able to eee the 
companion to R i g e l ; but let him look up Polaris and 
fs Cephei, and other easier objects first. Rigel is low 
down, and " F . ' B " situation is bad. 
" A . P. S . " (let. 13570, p. 259) will find some 
mention of what he describes (in paragraph 10 of bu 
letter) in Brewster's " Optics." 1 have only ouce seen 
this phenomenon, and that was in laat July ; then 
were three streaks then. T . E . E s p l n . 
P O S S I B L E O R I G I N O F F I R E S . 
[13655.]—In the St. Allan's Times for Nov. 9th 
thofollowing incident at Watford is inserted : — " On 
Monday morning (4th Nov.), while a water bottlo 
containing water was standing on the bar counter 
of tbe uew inn in King-street, the sun Bhone on it, 
and ita rays paaaing through the bottle on to tbe 
counter generated so great a heat that it set fire to 
tbe counter, which was burning when a customer 
came in, who at once put it out. ' H . E . J . I . 
T Y P E T E S T F O R T E L E S C O P E . 
[13658.]—I E E M E M B E R to have read of a Bimilai 
manner of testing the light-tranBmitting powers o( 
two or more telescopes in one of the late Dfc 
Goriug'a works. I t is therein ascribed to ono of Ml 
contemporaries, an optician. I send this because bid 
method obviated the inconvenience of placing the 
poster, or what not, to be read, at increasing dis-
tances. The telescopeB were to bo both focusscd 
upon a bill placed at any convenient distance, and 
the same power-eyepiece employed in both instru-
ments. This was to be done on a clear eveuini;, 
just as daylight began to fade. The telescoiir 
through which the print could bo read at t!.' 
latest minute of the day was to bo considered tin 
beBt. a . W . , J u n . 
L E N G T H O F T H E D A Y . 
[13059.J—I M U S T thank " W . G . P . " (lot. 1351 j 
p. 239), for drawing attention to my t ear 
let. 13123, p. 105. Oa referring to tho last scutcn. 
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A T T A C H M E N T T O A N O R N A M E N T A L 
L A T H E . 
[137G6.]—I S E N D tt flketch of an attachment to an 
ornamental lathe, which wan made in 182:) by a Mr. 
Hargravcs , of Car l i s l e which I do not understand. 
1 fancy it muRt only be a portion of some special 
apparatus, and I shall feel obliged if any ono can tell 
me its use and what is deficient. 
feather (shown in dotted lines), which takes into a 
loitgttHdinnl groovo cut on the outside of the feed-
ing nut, D . On tho opposite side to the gartering 
of this cap, E , is tapped tho milled bead screw, F , 
which takoo into tho gartering groove that is turned 
in r,ho boss, C . O G shows the arm of the brace, 
throngh the stem of which passes the rotary spindle, 
H , and on the end of this sptndlo is screwed the 
bevel wheel, I . L shows tho crank handle, and M 
F I C . I . ELEVATION. 
C F I C . 3 
F I C . 2 . SECTION.. 
J i 
. i l | § l l 
The lathe is Tin. centre; a, mandrel ; B , hcad-
tock ; C , tho attachment, which I wish to bo ex-
plained. I t consists of a plate of cast iron turned 
true, which fits behind tho forepart of headstock, 
being secured to it by two bolts with hexagonal 
heads, which pass through the forepart of head-
stock, and are screwed into tho plate at x, passing 
through two thick Washers, which keep it l i n . from 
inside of headBtock at C ; two screws aro seen in 
F i g . 1, which allow a small piece to be removed to 
admit of the plate or frame being passed over the 
mandrel. 
F i g . 3 represents a clnmp, which, I prosume, is 
ft stop, two of which belong to tho frame. Diameter, 
8 i in . ; r im, } i n . ; lower portion from straightedge 
to circumference, 2jjin. ; thickness of plate, f i n . 
G e r e b e A d m l . 
O E L F - F E E D I N G A N D C O N T I N U O U S 
R O T A R Y D R I L L I N G B R A C E . 
[ 1 3 7 G 7 . ]—T H E accompanying sketch, partly in 
section, represents a self-feeding drilling brace, 
with a continuous rotary motion, which may also be 
used with an intermittent motion, under all the 
conditions that an ordinary ratchet brace can be 
worked. I t is self-feeding both ways, or tho feed-
ing may be done by the operator at his wil l , simply 
by slackening a pin with thumb and finger and 
vice-verFa. Largo holes can be drilled as eosily and 
as quickly with this tool as with the more expen-
sive portable drilling tools, and easier applied. A 
the dril l . I t will be seen that by rotating lhe 
crank, a continuous motion is through the bevelled 
wheels communicated to the drilling spindle. As 
tho bevel wheel, B , has one tooth more than tho 
wheel, C , the latter will rotato so much quicker, 
and the cap, E , being made fast by the pin, F , to 
the boss, C ' , is carried with it. The feather in the 
cap also carries round the feeding nut, D , and 
unscrews the same somewhat off tbe drilling spindle, 
thus giving the required feed. I f the feeding 
should be preferred being done by hand, unscrew tho 
pin, F , a little, so as to allow the cap, E , to rotate 
independently of the boss, C , and feed as with the 
ordinary ratchet brace. To use this tool with recipro-
cating motion of thn arm, G G , a ratcbot wheel 
should be placed on the boss of the bevel wheel, I , 
and a pawl on tbe top side of tbe jaw of tho arm, 
which panl should take into tho ratchet wheel on 
the other Bido of the arm. Although not shown in 
tho sketch wil l be readily understood. 
Brookfields, Birmingham. J o s e p h J e w s b u r y . 
R A T L W A Y S I G N A L S - C O M B I N A T I O N 
O P T H E B L O C K A N D I N T E B L O C K I N G 
S Y S T E M S . 
[13768.]—IN the E N G L I S H M E C H A N I C , p. 333, 
No. 13691, I gavo a description of M r . Hodgson's 
invontion for combining tho action of the block and 
interlocking systoms, and I think the drawing, taken 
from a photograph which I now sond, will be inte-
resting, to your readers. 
One systom of " block " instruments is shown, 
bnt the apparatus c i n bo equally well fitted to any 
other. , 
The levers shown work the signals and points as 
follows : — 
1. U p distant signal. 
2. Up home signal. 
3. U p starting signal. 
4. Up advanced starting signal. 
5. Main lino cross-over road. 
6. Sidings to np-main lino. 
A s explained in my last letter (p. 333), tho start-
ing signal, or the advanced starting signal at places 
where they ftre used, cannot be lowered for a train 
to proceed into a " block section " until the signal-
man inndvanee has given tho sienftl, "lino clear," 
on tbe " M o c k " instrument, and thereby unlocked 
tho signal lover. 
The arrangement of tbe mechanism makes it 
compulsory that the outdoor starting signal shall 
bn plnced at danger behind every train, and also 
that tho signalman at the station in ndvanca shall 
givo tho signal, " l ino blocked," in answer to tbo 
train on line " signal pent to him, and tho 
starting signal remains locked in the danger position 
until the signalman in advance gives tho signal, 
" l ino clear," and unlocks tho starting signal for 
another train to proceed. 
Lever, No. 5, works tho " main line cross-over 
road," and thereby obstructs both main lines. Be-
fore this levor can bo pulled over, thn signal. " lino 
blocked," must bavo been pent and acknowledged to 
the station on each side upon the " block instru-
ments," and tbe home and distant sicnals in both 
directions muBt havo been placed at "danger." 
Lever, No. 6, gives communication between tho 
sidings and tho up main line," and as only one 
" main lino " is then obstructed, it is of courso only 
necessary that the signal, " line blocked," should bo 
sent upon the " up lino instrument, and the up-
signals, Nos 1 and 2, placed at danger. 
Dec. 19. C . E . B . 
is the drilling spindle, on which is Bcrcwed the 
bevel wheel, B . Contiguous to this wheel, and fitting 
loosely on the drilling spindle, iB tbe bevel wheel, C , 
in one with the tubular boss, C . On tho upper 
part of the drilling spindle is out a left hand screw, 
which engageB into tho tubular foeding nut, D . 
The cap, K , is fitted loosely on, and gartered to the 
tubular boss, C . Fitted in the top of this oap is a 
The illustration shows the ordinary locking-framo 
and six levers. To save Bpace the four levers for 
tho "down line signals " aro omitted, as they nro 
exact counterparts of tho " up line " levers, Bhown 
Nos. 1, 2, 3, 4. 
There are tho nsnal fonr-bleck telegraph instru-
ments, working to the next signal-box on either 
side for the up and down lines respectively. 
S T A R S N E A R -J-1 A Q , U A B I I — A N O T H E R 
F I E L D - B T A K N E A t t f) O R I O N I S — y 
L E F O B I S , ^ C E T I (P) - T o " F ' B . A . S , " 
[ 1 3 7 6 9 . ] — E I T H E R " B r i c k w a l l " or " M a c " 
asked Bomo one, with more powerful means than 
theirs, to confirm their observations of stars near 
Aquarii . A few nights ago 1 looked up this 
region with my .r>in., and liavo much pleasure in 
confirming their doubtful stars. Possibly another 
field might be ngreenblo. I f so, will they look up thn 
stars between (and a littlo p) tho trapezium ot four 
stars S. a Hydrre. The most nf Btar of this trape-
zium is - 1357 , also there is a compnnion to the 
brightest star in field p p Orionis worth looking at . 
A lew nights ago, while looking over tho objects in 
Lepas in Mr. Wells's book, I was very much struck 
with the visibility of the 13 mag. companion to y 
Leporifl. Reducing the apor'nro to 2 i in . I still saw 
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i t w i t h f a i r ease. W i l l aoma other telescopists look 
th is upP W i l l " F . E . A . S." k i o d l y assist ineP 
I n S m y t h I tiud a doublo atur given as ft Ce t i . M r . 
P roc to r ' s atlas gives i t no uamu, b u t places i t i n 
A r i e s ; the S . D . U K , maps givo i t as C e t i j 
Malby'a largo Planisphere gives i t aa 87 and At Ce t i . 
W h i c h is r i g h t P The companion is very d is tan t , I 
presume, as i t is not i u 2 , nor i u V o l . X L . o f the 
" E . A . S . M e m o i r s . " T . E . E s p i n . 
A N O T H E R C H E A P O B S E R V A T O R Y . 
[ 1 3 7 7 0 . ] — S E E I N G - a plan and description of a 
cheap observatory i n your jou rna l of the 7th ins t . , 
I send you tho description of one erected this a u t u m n 
a t m y count ry resilience—Basmead M a n o r . I t s 
const ruct ion is durable and not cost ly, and I f i n d i t 
most convenient. A square WUB firut excavated, 
S f t . (Jin. each side, and l i f t , to 2 f t . deep. Concrete 
v/tts first l a id , and on i t Por t l and cement ; when this 
had set, a Din. wall was b u i l t rest ing on the marg in 
of the cement, 8 f t . h igh on the no r th sido, and Oft . 
on the south side—the west and east aides s loping. 
'The internal measurement is 7 f t . square. On these 
walls rests a revolving shutter of steel w i t h a weak 
spr ing , enabling tho observer to open i t to any 
extent he wishes w i t h great f a c i l i t y . H o can have 
a rooflesB opening i f he wishes, and command tb_e 
heavens f r o m the zeni th to the horizon. W h e n closed 
two bolts make i t secure. The door is placed on tho 
west side, and has glass panels—admitt ing day l igh t 
when closed. M y telescope is a 5 in . achromatic , 
fey T rough ton and Sims, mounted equator ia l ly on 
a t r ipo i r mahogany stand, w i t h ad jus t ing screws to 
each leg ; and i ts height , i nc lud ing R . A . , and Decl . 
c ircles , is l i f t . ' P . S q u i r e . 
M A N O R S A N D C U S T O M S . 
113771.1—" S i 'BBAHs" ( letter 13722, p. 357) has 
relieved me of the task of r ep ly ing to " F . R A . S." 
( le t te r £9684) , ou tho case of Robinson v. M a h a r a j a h 
Dhuleop Sing. 
S. Mayer ' s le t ter (13721) real ly places me i n 
a greater d i lemma than ever, and I must confosa 
t h a t I f a i l t o see a n y t h i n g i n i t r e b u t t i n g m y cases 
or suppor t ing his f o r m e r " very decided opin ion ; " 
uoither do I see how I and H u g o Donel lus help to 
suppor t his statement. M r . M a y e r seema to have 
got in to a muddle over the question somehow. H o 
says he was dealing w i t h commons and not rep ly ing 
tu I ho query , bu t the wasto o r common was j u s t tha 
enbji ut of tho query. I may say t ha t though i u 
i t se l f tho " Penny Cyclopiudiu " is vory good, yet 
*to quote t ha t against old-established w o r k s and 
reqieatcdly confirmed decisions does seem ra ther 
ludicrous . I hope w i t h th is our squabbles w i l l end, 
and tha t the " agi ta tors " may be l e f t to fight the 
* lords " u n t i l they have deluded enough people to 
supp ly them w i t h funda so t ha t they oan settle down 
i u a g rand style o f l i v i n g w i t h a good rout ine of ser-
vants—unless , i n tho mean t i m e , they should be 
so " grossly misused by our prejudiced courts " as 
t o be incarcerated w i t h i n " f o u r square dark w a l l s , " 
leaving thei r fanat ic supporters to r u n the i r heads 
against tho first b r ick w a l l they can find. 
Rc iga te , Dec. 20. P . W . I . 
B U I L D I N G - B I B L E S S B O A T S . 
[13772.1—A METi idb of bu i l d ing boats, by which 
r ibs are dispensed w i t h , has recently been brought 
into use for coast, lake, and r ive r c r a f t . These boats 
are light, s w i f t , s t rong , and cheap. They have been 
f o u n d to be remarkably good sea-boats, and to 
stand rough weather w i t h o u t shipping water . B y 
th i s method of bu i l d ing , fishermen, aud others who 
UBO boats, can construct the i r o w n . a t the i r leisure, 
and i u many cases become independent of the s k i l l 
o f the professional boat-builder. The materials 
used are clear pine boards l i n , t h i c k , a keel of oak 
o r elm, a stem or sternpost of the same t imber , and 
some galvanised i ron nails. Tho keel is fitted to a 
set of trosaels by means of cleats and wedges. _ Tha 
stem and sternposts aro then joined to the keel i n the 
usual manner, the jo in t s being made wa te r t i gh t by 
a coating of t h i ck white-lead aud o i l . Previously 
to being fitted together, the sides of the keel, s tem, 
and sternposts are deeply grooved to receive the first 
s t r ip of p l ank ing . Tha boards are then ripped in to 
".trips l i n . or 1 J _ . wide , according to the desired 
s t rength of the boat. l | i n . w o u l d ha tho proper 
w i d t h f o r a fishing ( w i t h nets) boat. A set of moulds 
corresponding to the lines of the boat are cu t ou t of 
l i n . boards, and tacked to the keel w i t h the help of 
cleats on each side. The first s t r ip is nailed to tho 
keel, a coating of t a r or white-lead hav ing first 
been given to tho groove prepared to receive i t . 
T h e n one s t r ip a f t e r another is nailed to each pre-
ceding ono, and the shell is b u i l t up of theBe Btripa. 
Each Btrip is t r i m m e d down at the ondB i n a proper 
manner, w i t h a draw - k n i f e or plane, and 
as i t is nai led to tho preceding ono i t is 
brushed over w i t h t a r or white-lead to mako tho 
j o i n t tight. A suff icient number of nails are used 
to hold the str ips firmly together, and the heads are 
dr iven down level w i t h the surface of each Btrip. 
The w o r k proceeds i n thiB manner, f o r m i n g tho 
.' t r ips as each ia fitted, bending them to tho shape 
of the moulds , and na i l ing them to the previous s t r ip 
al ternately on each side, BO tha t the moulds uro not 
displaced by the spr ing of the t imber . W h o n the 
sides are completed, tho fender and gunwales are fitted 
and bolted to them to strengthen, them, aud cleats 
are bolted inside f o r seats to rest upon. The moulds 
are now removed, and tbo boat consists of a solid 
shell H i n . t h i c k , w i t h not a na i l visible exoept on 
the top s t r ip , and confo rming exaotly to tha shape of 
the mode). T o give,extra s t rength , short pieces of 
tho strips are nailed diagonally across the inside, 
f r o m side to side, and across the keel. Damages 
are repaired by c u t t i n g out the broken pa r t and 
iuser t iug pieces of the s tr ips . 
The method is applicable to boats of a l l sizes and 
f o r a l l purposes, and its cheapness and convenienpe 
are rap id ly b r ing ing i t in to f avou r . I f tho mater ia l 
is ready, t w o men can finish a. large boat i n t w o 
weeks, and a smal l one i n one week. These boata 
being very l i g h t and buoyant, considerable ballast 
w i l l be neceasary to make them steady enough i n 
case sails are used. • 
The above is taken f r o m the American Agricul-
turist, M a r c h , 1876", and may interest the readers of 
the E N G L I S H M E C H A N I C . 
B r i t i s h Columbia . B a c k w o o d s m a n . 
T H E T E L E P H O N E . 
[ 1 3 7 7 3 . 1 — 1 H E numerous fai lures i u m a k i n g this 
ins t rument recorded i n your columns are due, i n a l l 
p robab i l i ty , to t w o causes, (1) imperfect insula t ion 
of the coils, (2) imperfec t metal l ic contact of the 
smal l or large wires w i t h the connecting or b inding 
Bcrews. I n m a k i n g my telephone, which is perfect ly 
successful, I fo l lowed w i t h the u tmost .care the 
directions aud drawings given i n tho M E C H A N I C a 
few weeks ago. Disappointment , however, awaited 
me i n common w i t h so many of you r correspondents, 
aud every e f fo r t to make the ins t rument speak was 
unsuccessful u n t i l i t occurred to me to borrow a 
medical magneto-electric machine, and place one of 
the coils i n the c i r cu i t . The cur ren t was perfect 
th rough the first coi l BO tested, bu t the second 
refused to act, and on examining i t I found tha t 
owing to several k i n k s , and badly insulated jo in ts i n 
the w i r e , the coil was useless. H a v i n g subst i tuted 
another coil tho ins t rument spoke a t once. I havo 
f o u n d tha t the cleaner the po r t i on of the wi re i n 
contact w i t h the connection, and tho clearer tho hole 
i n tho connection, tho moro perfect is tho ar t icula-
t i o n . I t is a good plan to bnro about 2 iu . of the 
service wi re , and having paused i t t h rough tho holo 
i n thu connection to w i n d i t once or twice round i t . 
I u th is way sufficient contact is secured. The 
magnet should be w i t h d r a w n a l i t t l e before tho 
fe r ro type plate is pu t ou as the a t t r ac t ion of the 
magnet has a tendency t o d raw the middle of the 
plate before i t ia proper ly gripped round the edges. 
The wireB f o r my telephones pusB f r o m my dining-
room, t h rough the k i tchen , round the garden, up the 
back w a l l of the house in to a second-floor room. I 
havo used covered w i r e i n the house, b u t outside I 
have employed common bel l -wire , passing i t once 
round i r o n staples over wh ich I had previously 
slipped about an inch of smal l indiarubber t u b i n g 
which answers perfect ly as an insulator . Have any 
of your readers t r ied one wi re , and an earth connec-
t i on ? W i l l i t answer w i t h the telephone ? 
J . O. R . 
S I M P L I C I T Y O P R A T I O A N D M U S I C A L 
S C A L E S , M O D E S , A N D C H A N G E S O F 
K E Y . 
[13774 . ]—I E N T E R T A I N the hope tha t my readers, 
i nc lud ing M r . Col in B r o w n , are beginning to re-
cognise the t r u t h t h a t s impl i c i ty of r a t io is the 
paramount pr incip le of the s t ruc tu re , not merely 
of the diatonic scale, b u t of a l l the modes and 
changes of key employed by musicians, and that 
they uro a l l s imply the several parts of one integral 
Bystem, which owes i t s f o r m to a dual but perfect ly 
consistent process of evolut ion. T o make tho t r u t h 
f a m i l i a r aud easy of recognit ion i t would be w e l l , as 
in a l l cases of a new acquaintance in the f o r m of an 
object of science, to look ut i t f r o m many points of 
view, and w i t h many m o d i f i c a t i o n of method of 
observation. , I , therefore, beg leave t o t rea t tho 
subject again i u a summary, b u t , 1 t rus t , i n a readily 
in te l l ig ible manner. 
L e t i t bo granted t ha t the primes 1, 2, 3, 5, are 
tho sole primes f r o m which tho ratios of the notes 
of the diutonio scale can bo derived. The f ac t is 
indeed iudisputablo. 
The ratios proceeding f r o m these primes, either 
immediate ly , or by means of the i r products o r 
mul t ip les , aro, of necessity, of two converse orders 
of equal s impl i c i ty—tha t is to say, they aro ant i the-
t i ca l , correlative, symmetr ica l . 
Tho simplest or iniuiediute ratios f o rmed out of 
theso primes are tho f o l l o w i n g , v i z . , the t w o sets: — 
i : l , 2 : i , 3 : l , 5 : i ; 
' l : l , l : 2, l : 3 , l : 5 ; 
the r a t i o of equality belonging to bo th seta. 
Tho first of these t w o sets gives us tho ratios of 
the ma jo r or harmonio chord i u i ts simplest complete 
r u n 
Id. J ) 
lorm—eg in the key of C. 
The Becond set gives us correlat ivoly, tho ratiit 
of the m i n o r or hyphurmonic chord i n its l i a p h _ , 
- , me 1 f lab 1 .. 
complete f o r m - e . a . , » • , j ^ iu ,ho 
W o h i - > ( - f a b , ; 
key of C. No te t ha t tho i l lustrat ions in sol fu 
refer to the soalo s imply , which is recognised otj 
ident ical i n i ts s t ruc ture or principle i u whatever 
key regarded. 
I t must be we l l kept i n mind that the order of 
each sort of chord , harmonic and hyphuruiouic, i j 
an t i the t ica l to t ha t of tho other. 1 The ratios of the 
ma jo r or harmonic begin a t the root of tho chord ; 
those of tho minor or hyphai ruonic .on tho contrary, 
begin a t the top—that is , at tho common hurinm.ir 
of i ts consti tuents , which i u t h e two examples of the 
hyphurmouio chord given are respectively tho i i o tn 
me 1 and lah ' . thoso i n the key of C being the notes 
E and A . 
Of theso t w o simplest fo rms of note— combination, 
harmonic, and hypharnionic chords—tho whole 
s t ruc ture and system of scales, modes, and change* 
of key, nei ther moro nor loss, arc built up. F i r . t 
of a l l tho diatonic scale aribes, tbeu tho so-eulh. 1 
minor mode, then domiuaut und subdoiuiuant, and 
other changes of key ; alt by means, I repeat, of tho 
procession or evolut ion or g r o w t h of chords out o! 
chords. Thus , first, the diatonic settle begins har-
monical ly w i t h tha chord di d s m 1 , ns above 
described, and hypharmonical ly w i t h its correlative— 
viz . , a 1 m l d j . Then out of d , d s mf grows tho second 
harmonic c h o r d — v i z . , Hj e r a y 1 t 1 , completing tho 
harmouio side of the scale; aud out of n i 1 m l d t 
grows tho second hypburmonic chord—viz., I 1 1 rah f|, 
complet ing the hypharnionic bide of the scale. 
These t w o ant i the t ica l pairs of chords, collected 
w i t h i n the l i m i t s of one octave, appear as tho series 
doh rub ray mu f u l l soh luh to dob 1 , recognised AS 
tho m a j o r diatonic scale, wh ich is thus proved, 
i . p r i o r i , to bo of a s t ructure equally major aud minor, 
or, i n other words , equally harmonic and hyphsr-
monie. I f there bo any mathematical absurdity or 
logical fa l lacy i n this demonstrat ion surely some 
at tent ive reader w i l l po iu t i t out . 
B u t , i n regard to tho pract ical or musical ques-
t ion , \f experiment proves t ha t rub is not a note of 
tha scale, o r , i u another v iew, i f i t proves that the 
diatonic scale consists of t w o perfect major chords, 
di d s m 1 and Si s r a y 1 t , and -one perfect minor 
chord , m 1 m 1 d i , and one imperfect minor chord, 
l 1 1 ray f i , even then s impl ic i ty of r a t io s t i l l rules iu 
the scale, excepting i n this particuhir—ono note 
required by i ts l aw is absent; u circumstance which 
wou ld be as strange, considered as a natural 
arrangement , as would be the f a c t tha t a kind or 
genus of animals was ex is t ing , the corresponding 
l imbs of whose r i g h t sides te rminated w i t h , say, 
five d i g i t s ; aud of the i r l e f t Bides w i t h another num-
ber— say, f o u r d ig i t s . 
Tho evidence adduced by Capta in Steel (letter 
13513) is, I t h ink , very valuable, aud quite conclu-
sive as a proof of the rea l i ty of rah ; as is also that 
I have previously quoted f r o m M r . (Jurweu's 
" Mus ica l S ta t ics . " 
M r . Col in B r o w n , howevor, whose lecture ou 
" Music i n a Sound," no doubt is wel l k n o w n , is sot 
alone i u construct ing a theory of music on tho in-
sufficient basis of harmonics. D r . Holu iho l tz has 
preceded h im on tho sumo tuck i n his notable and, 
as a history of musical f o r m s and theory, aud a 
descriptiou of excellent experiments, valuable book, 
" Tbo Sensations of u Tone as a Physiological liusis 
f o r tho Theory of M u s i c , " and i t so happens that ho 
also has fa i led to discern the simple law w hich deter-
mines tho relations of musical Bounds, and tho 
dua l i t y of those relat ions—relat ions, the structure of 
tho diutonio scula to wel l i l lus t ra tes . H u d ho douo 
so, he wou ld huve f e l t no causo f o r tho following 
lamenta t ion, wh ich he has uttered in his work 
( " Sensations of u T o n e , " & c , p. 430) : — " T o what 
purpose do we conclude our diatonic sculo wi th tho 
f o l l o w i n g s iugu lu i ly unequal arrangement of in-
tervals— 
1, 1 , i , 1 , 1, I , i f " 
F r o m th i s i t m i g h t bo eupposed tha t tho professor 
gave no placo to rah i n his theory, but tho supposi-
t ion wou ld bo w r o n g ; f o r , t u r n i n g to p. 1-7, we 
read : " F o r , i f i n a melodic phrase, tho second of 
the tonio came in to cloeo couuectiuu w i t h tones 
related to F — f o r instance, i f i t te l l between F and 
A, or fo l l owed thorn—an accurate singer would cer-
t a i n l y find i t more na tura l to use 1) thun D "—w h i c h 
is Bay, rub thun ' ray . Though M r . B r o w n and L»r. 
Ho ln iho l t z are generally in uccord i n their harmonic 
theories, i t is g r a t i f y i n g to find tha t iu this iustuuco 
the la t ter parts company w i t h M r . B r o w n . 
I n another letter 1 shall bo glad to be allowed tho 
oppor tun i ty o f Bupplyiug examples of tbo umnis-
tukeublo employment of rub , us adjudged in my own 
t r ia l s . F r e d e r i c s : J . J a c k s o n . 
480 
jn*t 
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u. O E T I - 8 T A B N E A % B I O E L - M A L B T ' S 
P L A N I S P H E R E . 
[1381)1.]—MY beat thanks are due to " P . B . A . S . " 
tor kindly g iv ing roe ii.formation about tbe proper 
place of ft Ceti . Not leas are my thanks due to 
" Anturcs " for so quickly looking up the comes 
to v Leporis, and that to the star in field p Bigel . 
1 ought to havo Paid distaut companion to the 
latter, and intended it only as an object for " Mac' ' 
ami " B r i c k wal l ," whoso telescopes would only just 
reach i t . The stur is the first one of those men-
tioned by " A n t a r e s " (let. 1.1819, p. 427). 
There are two sizes cf Mulby's planisphere; the 
smaller, I think, costs about 5s. Cd., the larger 
IGs. Cd. The smaller is about lOin. in diameter, 
the larger about 17in. The E . A . and Dec l . are 
marked. I bad tbe planisphere when I first 'began 
to take an interest in astronomy, but only a small 
part of Mr. Webb's objects are given, and . I soon 
got M r . Proctor's atlas. I think ' ' A . N . H . " 
should certainly get M r . Proctor's atlas. I t gives 
fur more stars, and one soon gets used to it. Tho 
atlaB also inoludes a great number of objects besides 
those of M r . Webb. Perhaps " A . N . H . " had 
bettor get a small planisphere which' gives stars 
down to the 1th muguitude, and M r . Proctor's 
smaller atlas. The cost of the two will not be 
much more than that of the larger planisphere. 
P . C . D e n n e t t . 
A S T R O N O M I C A L — T E L E P H O N E S . 
[13892.]—SINCE I last wrote to the E N O L I S H 
MECHANIC, more than a year ago, I have bad a run 
out to, and spent several months in, South A f r i c a , 
and now on my return home I spend many an hour 
in looking through al l the, wisdom that has been 
collected in my absence. Pleasant it is to recognise 
once more the old familiar signatures of M r . 
t'roctor. " P . E . A . S , " and many others, who 
give of their abundance for our benefit; nor, indeed, 
need one ignore many a chance contributor whose, 
perhaps, snort letter may give information of the 
utmost value. L e t mo instance the unknown indi-
vidual who once upon a time (many years ago) 
gave a simple rule for making a sun-dial. A t the 
time I thought it worth copying into my note-
book, and there it remained apparently useless ; 
but one day I found myself among the African 
mountains, my wutch out of order, and no one to 
help. Then I set to work and made a sun-dial, and 
for five or six months it served its purpose most 
efficiently. I f the said contributor sees this let him 
accept my thanks. 
Singularly enough I had, as one of my camp 
servants, an old Malay who had once been in the 
service of Sir John Herechel, and used to often 
tulk about him. H e told roe that tho lower part of 
tlie'musoury pillar that used to carry the principal 
tt-loscope is still standing, with an inscribed brass 
plate on it. I meant to have gone to the spot, but 
lied not time to do so. 
W i l l " F . It. A . S " kindly enlighten me on the 
following points :—What are tbe magnitudes of tbe 
stars composing the u Southern C r o s s " and the 
" T r i a n g l e ; " also what is tbe size of the former as 
compared with tho body of the Great Bear ? I con-
fess 1 was rather disappointed in the celebrated 
Southern constellation, though I was much struck 
with the wonderful clearness and distinctness with 
which nil stars semi to stand out from the back-
ground of the sky. Again, since the elevation of 
the Pole stur is equal to tbe latitude of the place of 
observation, I expected on the voyage back to catch 
the first glimpse of it on the horizon, as soon as we 
passed the equator, whereas it was not visible till we 
were several degrees north of it. W h y is this ? 
One thing 1 may add " in r e " telephones. I 
have made a pair with wooden bodies, and succeeded 
without any difficulty. I noticed that a M r . 
Urqubnrt said he had spent three days in adjusting 
his. W h y ? I t took me about 10 minutes, or a 
quarter of an hour at most, and my means of ad-
justment are but rough as compared with his. 
If I don't finish now I fear I shall be " waste-
p.ipered," but I will say a little more (if permitted) 
nest week. P l u m b - b o b . 
P R I M I T I V E T E L E P H O N E — T H E T E L E -
P H O N E — R A I N B O W — Z E I S B ' S L E N S E S . 
[13893.]—A. P . SCOTT might have hit upon a 
much biinpler contrivance than his protoot oue of 
allowing sound to travel through a string round 
corners. A l l that he need do is to make a knot and 
loop in the string, and hang it on soine book away 
from tbe wall, and stretched between that hook and 
another at tho nei t corner. I have talked in this 
manner through a hundred yards, oven when the 
comer was a right angle. I t is better to wrap a 
little flannel or tow round the hook before placing 
loop over it, the only condition to be observed is to 
let the main string run tightly from one instrument 
to the other. F o r short distuuees this simple tele-
phone is very useful, and I hope to have the plea-
sure of describing a very simple telephone in the 
course of a week or two. 
The difficulties which many of our correspondents 
have encountered iu the construction of models of 
Bell 's telephones have arisen mainly in the dofec 
tive construction of tho instrument. Thus the 
bobbin, instead of being made of brass, as " Pud 
zeoch" recommended, should, as I have said 
before, be made of hox-wnod. The sire is imma-
terial, but may be l in . diameter and sjin. between 
the ends. On this from 20 to 40 yards of wire 
should .be wound, and not 100 to 200; in fact, 10 
yards is more than enough to make a telephone 
speak woll. The wire may be laid on either in 
regular layers like cotton on a spool, or may bo in 
a heap a quarter of an inch wide—either way works 
well—but what is worth doing should be done well , 
therefore wind it on evenly. Tho bobbin should, of 
course, fit on to magnet rather tightly, and should 
be as nearly as possible at tho end of the magnet. 
This IB a point not to bo overlooked. Now, the 
vibrating disc may be of almost any thickness; in 
fact, I nave converted easily and heard distinctly 
through six ferrotype plates, al l used together, and I 
have had a ferrotype plate and a piece of glass,'also 
a plate and a sheet of brass ; and, again, a piece of 
wood ovor the plate, still I could bear with every 
arrangement, although a slight difference could be 
noticed, so that no fault can be charged to the 
plate, And I have heard, whan using a free plate, 
although indistinctly. A littlo pressure is required 
on tho edge of the plate to enable one to hear dis-
tinctly. The distance of the magnet from the plate 
is of great importance, and here I have noticed some 
very peculiar effects. Thus , bv gradually bringing 
the magnet towards the vibrating plate, the sound 
seems to grow upon you something similar to the 
whistle of an approaching engine, and suddenly you 
reach a point of maximum effect, after which the 
sounds seem to diminish most astonishingly until 
the magnet touches, when the sounds of course 
cease. This I hud not looked for, and nlthough I 
have not repeated the experiments to such an extent 
as to speak definitely, still the effect was so un-
locked for, that I have written it to explain away 
pome of the probable cau«es of failure. One word 
here as to odjnstment. I much prefer the adjust-
ment of tbe head of tho instrument containing 
vibrating plate than the monument of tho magnet. 
W i t h a fine thread in the woodwork carrying plate 
you may very easily adjust tbe plate until the best 
possible sound is obtained. I hope to have some-
thing further to add in tbe course of a week or two. 
But I must here sny that the moro I use the tele-
phone the greater is my admiration for the man who, 
by a series of exhaustive experiments and unsuccess-
ful attempts for a considerable time to reduce the 
bulk of his telephone from the costly harp telephone, 
has at last given us so perfect an instrument in so 
small a compass. Professor Graham Bel l deserves 
all tho praise and th inks we readers of the ME-
C H A N I C can award him. I see no reason why an 
instrument cannot be made very much smaller than 
the present one; in fact, it would be a simple 
matter to construe* one to go in the waistcoat 
pocket if such wero desirable. 
T H E " R A I N B O W " — W e l l , I intend here to make 
an apology to thoso gentlemen who wrote that a 
rainbow could be seen reflected i n Bti l l water 
(although I almost believe not one of them has ever 
seen such a reflection), for I have seen a rainbow 
reflected from the surface of still water, and there-
fore am now a convert. As I have written before, 
so I may repeat, that although I have been by a 
number of lakes, and have on many occasions 
looked for a reflection, still I have never been suc-
cessful in seeing what I bad hoped to Bee. To-day 
has been almost an Apri l day, sunshine and shower, 
alternating with almost periodic regularity, and the 
room in which I write is directly facing north, so 
that anything in the form of a rainbow I am bound 
to see—at least, if not tbe whole, a considerable 
part of i t . Having some prophetic idea (not one of 
J . J . Lake ' s ) that a rainbow might be seen, I ob-
tained f r o m the kitchen a large tin dish, about Sin. 
deep. This I bad filled with water and placod on 
a table in my room, the window was opened, and to 
my great surprise, while lookinp at the surface of 
water to get the reflection of cloud, I paw an in-
verted rainbow. I could hardly beliovo i t to be 
there, but on looking up I ssw tho bow, which 
became more brilliant, and so d id the reflection. I 
can only add t ha t my former conceptions based on 
each individual spot and i ts action on light, rather 
than the bow as a whole, w r e instantly dispelled, 
and the idea of the non-reflections I HO long had 
beld, and which Tyn'lal l . in his " L i g h t . " had 
almost proved, had to bo eiven up in fact. Although 
beaton I began to think of Arcbimedos and his 
" E u r e k a " " I have found i t " was a mistaken 
idea about the non-reflection of tho bow, and I am 
willing to acknowledge i t freely. 
I cannot either agree with " E s s e x " or Adolf 
Schnlzij re Zfiss's objectives. I have found them, i f 
anything, rather closi ly down when working, b u t not 
BO closely as " Essex " mentions. The 1-1-tth I can 
work with easily, without danger of being down upon 
the convex-glass, and even thinking of going through 
i t ; but, at the same time, I have worked with 
several 1-1 Cth inch which had a greater working 
distance than tho l-14th inch. I cannot accept 
"Essex's " idea that Zeiss would specially soleot any 
lenseB to send to a distinguished nuoroecopist for 
puffery. I oau, I . th ink , e a y that Zeiss is a most 
honourable man. and would not do a mean action. 
A s an example, I may say that I have bad several 
of Zeiss's D D lenses, and tbut I also had a couple 
of the D D sent over here to an eminent niicro-
scopist. These two where pent ti> me by the mioro-
scopist, and I compared them carefully with my 
own D D's , and found a most remarkable likeness 
between their working properties ; in fact, you 
could not distinguish any difference whatever. This 
at once raised Zeiss in my estimation, for ho well 
knew that tbe gentlvmuit, to whom he sent me 
couple of D D's was almost too particular in his 
examination of objectives, I have known him use 
a^30in. tube, and then an astronomical eyepiece, on 
several pet objectives, and to see some of tho so-
called first-class objectives gradually breaking 
down was quite a treat. Zoi.-s's compare, in regard 
to breaking down, most favourably with tho very 
best Eng l i sh lenses. I may mention that I had an 
nnlooked-for treat with one of Tolles' l-25in-, on 
Nobert's lines. Tbe crispedges and smooth surfaces 
were very fine indeed. W . J . L a n c a s t e r , 
T E L E P H O N I C F E V E R . 
[13894.]—I A M sorry I cannot endorse the state-
ments made by B . W . W a r w i c k ; in fact, almost 
tbe whole of my experimental work with a number 
of telephones of all forms and some of Bull's best 
instruments leads me to adopt almost opposite ideas 
to those of B . W . W . F i r s t , no piece of tin I have 
used has worked nearly so well as a specially 
selected ferrotype plate. I have it -e 1 al l kinds of 
tin, and in faot almost every sheet-metal one can 
obtain, and far above all others for distinctness and 
volume is a ferrotype plate selected by experiment. 
The wooden top to the telephone considerably in-
creases the volume of the sound. This was one of 
my first experiments to find whether either the 
removal or alt ration of top piece produced any 
marked difference. I find its absence lowered the 
intensity of the sour.ds fully one-half, in some cases 
more than ono half, even though the plate was held 
as tightly to the ear as possiblo without producing 
pain. I then, as in another letter written to " ours," 
used varying thicknesses of iron plate, and iu fact 
used six ferrotype plates, and could stil l hear 
through the lot eisi ly. I had also used brass and 
glass alone, and a number of metals, but could not 
hear the instrument speak through any other metal 
or material, except iron and steel. I have repeated 
the experiments to day, following B . W . Warwick's 
description, and I find thut with a pair of magnificent 
instruments, by removing tbe ferrotype plate and 
substituting gluss, brass, lead, and zinc i u rotation, 
not a Bound could be heard—no approach to a sound 
in fact. I was, I may say, disappointed—for, having 
before gone through the same line of experiment, 
and then failing to get a sound afterwards, reading 
B . W . W . ' s letter, I really expected something, but 
heard nothing, although my hearing is very acute. 
I n fact my brother and myself can u-o the instru-
ments at o'in. away from mouth and ear easily, and 
I have heard roost distinctly through a ya rd of tubing 
placed on telephone, so that I know my instru-
ments are as good as i t is possible to get. I find 
there is a peculiur relation existing between thick-
ness and diameter of plate used to obtain best 
sounds. Of this I shall havo more to say hereafter. 
I ought to add that, i n repeating the experiments 
mentioned above, we were a long way from each 
other, a long length of double hue wire being payed 
out, so that all sounds hud to be heard through 
the telephone, and nothing could bo beard without 
it. Probably this accounts for the difference between 
our results. W . J . L a n c a s t e r . 
T E L E P H O N E S . — T O " S I G M A . " 
[13895.]—I D O not"think I can appeal to a better 
authority in matters electrical than " Sigma," if he 
will kindly give his opinion on tho following points : 
1. Supposing a magnet of given strength, and a 
wire coil of a certain length, ure employed for a 
circuit of, say, 50 miles, and it is wished to increase 
tho circuit to, eay, 100 miles, should a stronger 
magnet or a longer coil he used, or both ; and, 
speaking generally, what effect has the strength of 
tno magnet as regards length of circuit and loud-
ness of sound—and the same as regards length of 
wire in coil ? 
2. Supposing the vibrating disc wero fixed at the 
centre and free all round, and three or more 
magnets wero arrarged in a circle (eucb, of cov.ise, 
currying its coil) concenlrio with the di e, would 
the result be likely to be more powerful sounds 
than with a single central magnet? 
3. Would not the thin glass used for microsco-
pical " covers " Berve for a disc, if armed with a 
small disc of Iron, at the centre, and be more per-
fectly elastic than sheet-iron f 
4 . I f the disc (of metul) carried a small mirror, 
oould the vibrations bo magnified so as to bo visible, 
and photographically registered, on the principle of 
S i r Wil l iam Thom-ou's reflecting galvanometer? 
Would lycopodiUm strewed on tho di-e give " sound 
figures?" p l u m b - b o b . 
: — . — i „ . I,, 
' T . E - E - ' « v j . 7 - t S . Y * t K 0 1 
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P.S.—There is ona sonte.nco in " F E . A . S . ' i 
letter (13901, p. 500) which might mislead some 
readers. I mean thnt in which ho says I hnvo " no 
object in propitiating M r . Lockycr (oven to bo 
helped Inlo Iho Koyal Society)." I do not believe 
that M r . Lockycr couH in the slightest drgrco cither 
help mo into that society or help mo out of it, 
though, I confess, I have never given ft thought to 
hiii capacity for doing cither of those things. I t is 
perfectly well known to many that I have sys-
tematically, during Ilia last sovon years, declined ail 
offer* (and I have had many very kindly expressed 
offers) to lie put In nomination for tho Royal 
Society. This mmt not ho retarded as imp'yinfr tho 
slightest feeling n ia ln«t tho society, for which, as a 
body, I entertain, on tti" contrary, mnch rcspoct. ( I 
havo nsvrr tnken my M . A . dogrcont Cambridge, 
and y»t them ara fear Contain who repaid their 
Alma Mater with morn loyal affection than I do). 
Apart from msny oth«r considerations I may noto 
this, that only a small numhf r of Fellows can bo 
tfoettd yearly to the ftoyal Society, and those who 
<!o not rare to bo elected ought not to stand in the' 
way of lh» many small folk who want to bo elected 
t ery much lodeid. R . A . P . 
A 8 T I I O N O M I C A L N O T E S . 
l l r K r W . ] — S e t t of our renders as nro interested 
In st'IIar observation will find a singular and beau-
fol liil!» triangle now well placed for examination in 
• ralh«r vacant part of Monoceroe. I t is 2 939, 
11.A. V l h . 28'2m., D . N . 5" 25'. Tho mags, are 
given as H'l, 8 7 , 9"0; but the two latter did not 
appear to me quite BO unequal in a hasty observa-
tion. A minute star of perhaps 13 mag. lies 30" or 
W p the hinds. The impression of physical con-
nection botween the three brighter stars mBy of 
course be delusive, but is not easily dismissed from 
the mind. 
Tho two following doubles are in Cassiopeia :— 
1182, B . A . I h . 47 9m., D . N . 60° 41'. This pretty 
pair at 3"6" seems to mo smaller than 7—the 
recorded magnitude of both stars. 1163, E . A . I . 
42-tm., D . N . 64' 16'. The beautiful contrast of 
colonr makes this a charming object. I observed, 
though not very satisfactorily, the unillnminatod 
side of Vcnns for the 6rst time yosterday ovening. 
T . W . "Webb. 
Ilardwick Vicarage, February 1st. 
bo looked at over and over again, without losing 
any of their interest. Such, at least, is my own 
experience. 
Had " B i A . L . , " used an opera-glass ho would 
nover have had much trouble in seeing Mercury 
when well placed. B u t I have seen him many times 
without any such assistance. A n opera-glass is 
very useful for finding Venus in the day-time. 
T . E . E s p l n . 
[The mistake was made by our printers. M r . 
Espin's handwriting is remarkably like that of M r . 
Dennett. M r . Esp in forgbt to put any signature 
to lot. 13891, and the printer's reader put M r . 
Dennett's name to i t , under the impression that it 
was his M S . — E D . ] 
n C E T I . 
[I3939.]-IN reply to " F . R. A . S." (let. 13901, 
p. 500), the Qr-.ennich Six-Year Catalogue boars 
on its title-page the date 1856, and forms " Appen-
dix IT. to the volume of Greenwich Observations for 
the Year 1851." I t is the second in point of timo of 
four star catalogm-s which have emanated from 
Greenwich since the year 1849. 
"West Dulwich, Feb . 1. G e o r g e H u n t . 
P O L A R I S . 
[11910.1—Mn. W. L O C K E L A N C A S T E R does not, I 
should think, from letter 13818, know very much of 
tbo personal equation of observers. I must first 
correct a little blunder. Ho gives ns to understand 
that I have constantly observed the Debilissima j 
but seeing an object several times, and seeing it 
constantly, are two different things. H e is right as 
to the same telescope being used for both objects. I 
have always a difficulty in observing small close com-
panions of brightish stars—the larger are dazzling my 
eye and rendering it insensible to the feeble rays of 
the companion. The very thing which would show 
me a faint object, such as the Debilissima, bides the 
comes of Polaris. L e t us look at tbe two objects. 
Either of the doubles in i Lyres are about equal to 
4'5 or 5 mag., tho Debilissima 13 mag. are distant 
from either of tho doubles about 100" (I am merely 
writing from memory—I have not time to refer just 
at present). The star Polaris or « Ursa? Minoris is 
2'5 mag. and its comes is 9 5 mag., the distance 
between the two being 18 6". Tho influence which 
distance has on objects of this class is very evident 
in tho case of * Virginis, a 4'5 mag. Btar, which has 
two comites of tbe9andl0 mags, situate at the respec-
tive distances of 7 1 " and 65". I havo often soon the 
10 mag., but have never seen the 9 mag., and that 
has been thecaso with many users of 2}in. teloscopes. 
8ome one lias ..-"it my signaturo to letter 13891, p. 
480, but I am not ^he writer. P . O . D e n n e t t . 
T H A N K S - * L E P O R I S — o D R A C O N I S — 
ju. D R A C O N I B - P A I R 8 , p 1 G E M I N O R U M 
A N D / • O R I O N I S . 
[ 1 3 9 4 2 . ] — L E T T E R 13891 seems to me to have 
somehow had a wrong signature appended. Pre-
suming that it Should be attributed to Mr. T . E . 
E s p i n , I have to thank bim for confirming my sketch 
of the neighbourhood p •+1 Aquarii , and for pointing 
out some objects, in letter 137G9. I cannot be suro 
of his " trapezium S. " Hydrre ," but I was ablo the 
other night, with 95 on my 2Jin. glass, to glimpse, 
by averted vision, a little star, rather distant, and 
to the s / f r o m the brightest (.tar p Rigol. I suppose, 
from letters 13819 and 13891, that this is what ho 
means. I may add that, when looking .for it , I did 
not remember that " A n t a r e s " had even seen it, 
much less his position. 
I sen " Antarcs " does not consider the faint star 
n of v Leporis brighter than 13 mag. I am inclined 
to think, with Mr. E s p i n , that it must bo brighter 
than that, for I too saw it with ease, by averted 
vision, last ovening ( J a n . 28): and I am sure I can-
not reach 13 m*g. stars with my preseut means—it 
seemed more like 11 mag. 
The comes of o (omicroo) Draconis is given of 9 
mag. in " Celestial Objects." I t appeared very 
bright for that, I thought. The colours of this 
double are beautiful. 
M r . Webb gives v. Draconis of the 4th mag., and 
so it is called in tho B . A . C . (from Loomis), and 
marked in Mr. Proctor's smaller Star A t l a s ; but I 
soe it hardly equal to 39 or 45 Draconia—that is, 
bolow the 5th mag. How is this ? 
Might I ask M r . Esp in if he is the * ' T . E . E . , " 
who kindly answered, on p. 218, Vo l . X X V . , a query 
of mine about a doublo p 1 Geminorum P I f he is, I 
would draw his attention to it again. I looked it up 
lately, and mado it a coarse triple; some i" further 
on, rather s of p this, there is an intsresting group. 
I saw a nice little pair, though large, not far 
/ * Ononis. I s it a catalogue one? M a o . 
B S D S T A R S — M E R C U R Y — T o M r . D e n n e t t . 
[13941.J—I MtrsT apologise to M r , Dennett for 
the very strango mistake that occurs in lot. 13891, 
p. 480, where, by some incomprehensible metathesis, 
his. name appears for mine. 
An interesting field is open to all who have tele-
scopes. I mean red star observations. Snrely 
there are many readers of the E N G L I S H M E C H A N I C 
who would bo doing good service by giving them-
selves up to this interesting subject. Orango stars 
might be noted down also. T h u s , a most beautiful 
collection of objects would be obtained which might 
8 T J N B P O T M A X I M A . 
[13943.]—SIR J O H N H B R S C H E L , in his "Outlines 
of Astronomy " (art. 394A), says : — " I n A . D . 1547, 
during three days, the sun is said to havo been so 
darkened that Btars were seen in the day-time." 
Wolf considered that, in addition to the usual period 
of 11*11 years, there is evidence of a longer period 
of 166 years (Chambers's" Descriptive Astronomy," 
p. 24, 3rd edition). Now, adding 332 years (1G6 x 2) 
to 1547 we arrive at the year 1879, so that at the 
coming Bunspot maximum in 1880-81 we may look for 
an unusual display of solar activity, and possibly a 
sensible darkening of the sun, caused by large and 
numerous sunspots. 
J a n . 31st. J . E . G o r e . 
A S T R O N O M I C A I i - T o " F . R . A . S . " -
T E L B P H O N E S - T o " S i g m a . " 
[13945.]—I A M much obliged to " F . R . A . S . " for 
his courteous reply to my queries respecting tho 
" Southern Crops and " Triangle ." I t was the very 
difficulty of mental comparison, under their respec-
tive positions, that induced mo to ask the question 
about the size of the former as refcrrod to the 
" Great Bear ." May I ask " F . R . A . S . " if ho wil l 
kir.dly answer my other query in the same letter 
(13S92, p. 480) respecting the non-visibility of tho 
polo stnr at tbo cqnator ? I was told that tho end 
star of the tail of tho Great Bear was just visible 
from toe Capo Town observatory, but I had no 
chance of verifying tho statement, my horizon in 
that diroction being walled off most effectually by 
the perpendicular rocks of Table Mountain. 
I havo also to thank " S i g m a " for his reply 
respecting telephones. Though I have made a pair 
for the sake of the experiment, I am but very mildly 
attacked with the prevailing malady. There seemed, 
however, to be some interesting points worth discus-
sion and elucidation, and hence my application to 
our principal correspondent and authority on elec-
trical matters. 
• One remark lias, however, beon misunderstood. I 
intended tho disc to bo whole, but fixed at the centre, 
and free all round. Judging from tho curious results 
mentioned by M r . Edmur.it Toy (page 506), I have a 
strong suspicion that if tho diso were rivetled fast 
at its centre to the end of the magnet it would stil l 
transmit or receivo sounds. To obtain visible motion 
I should not polish tho centre of disc as proposed by 
" Sigma," but use a square or oblong vibrator fixed 
at one edge (as in Boll's original form), mid attach 
the small mirror at the other (free) edge. This would 
give more motion to tho reflected spot of light. 
Pronouncing each letter singly wo should thus, I 
presume, get the precise pattern of tbe vibrations 
for every letter, and so in a certain senso obtain 
visible speech. Have tho tinfoil strips of Edison's 
phonograph been examined under a microscope? I 
should think their appearance would be most in-
teresting. P l u m b - b o b . 
C U R I O U S C E L E S T I A L P H E N O M E N O N . 
[13944]—AT half-past soven on Saturday, the 
26th inst., I happened to look out of doors at tho 
weather, and was fairly astonished to perceive qnito 
plainly for fully five minutes what appeared like a 
couple of comets high up to tho left of tho Pleiades 
(only ju6t visible). I asked the servant to go for 
my opora-glass. When she brought it she looked 
up and said at once in Welsh that they wore " Beren 
cynffin "—say, tailed stars. 
In appearance to tho naked eye and in tho opera-
glass they looked very like tho nebula in Andromeda, 
an oval brighter in tho centre, then a spaco without 
mnoh light connecting it with anothor oval just like 
the first. They were nenrly stationary, and extended 
together about 5 degrees in length. Our Bessemer 
works (at Dowlais) were then just blowing a cast 
about a mile off, and it has struck mo that perhaps 
tbo figures might have been caused by the intense 
light from the " blow " acting against a cloud full 
of snow, the weather then being cold and near 
freezing. 
Whatever may have been tho cause, whether tho 
tail of a meteor or the reflection from the light of 
tho steel works, it was BO extraordinary that I 
think it may prove interesting to your renders, and 
porhaps some one may be able to recall something 
similar. 
28th J a n . D . C . C , D o w l a i s . 
S O U T H - E A S T E R N E X P R E S S E N G I N E S 
— M R . C U D W O R T H ' S D E S I G N , 118 
C L A 8 S . 
[13916.]—A C O R R E S P O N D E N T , writing upon tho 
subject of tho South Eastern express engines, p. 
458, asks for dimensions of No. 118. This engine 
was built from tho standard dosign of four-wheel 
coupled express engines, which had been introduced 
in 1857 by M r . J . J . Cudworth, and No. 118 has 
always been a well-known engine, from tbo fact that 
in 18G0 it was one of those which ran comparative 
trials between London and Maidstone, from which 
data were obtained and a comparison mado with tho 
results obtained by M r . Bcattie upon tho London 
and South Western, with an engine named " Canuto," 
and by M r . McConnell upon the London and North 
Western, with his engine, No. 303. 
The following are tho principal dimensions of M r . 
Cudworth's engine, No. 118. The ougine runs on 
six wheels, the driving and trailing wheels being 
coupled. The leading and trailing wheels havo out-
side bearings, and the driving wheeU inside and out-
side bearings ; consequently the side-rods work upon 
outside cranks. The fire-box is upon M r . Codworth'a 
coal-burning principal, and is 7ft. Gin. in length, 
and has a sloping fire-grate, which enables tbo fire-
box to be extended over tbo trailing axle ; there is 
also a mid-feather which divides tho fire-box longi-
tudinally :— 
W H E E L S . ft . in . 
Diameter of leading wheels 4 6 
Diameter of driving and trailing 6 0 
F r o m centre of leading to centre of driving 1 
wheels 7 5 
F r o m centre of driving to contro of trailing 
wheels — 7 5 
Total whcol bass . . . 14 10 
C Y L I N D E R S . 
Tbo cylinders aro placed " inside." ft . in . 
Diametor of cylinders (16) 1 4 
Length of stroke (24) . . . 2 0 
Tho valvo gear is tbo ordinary " onrved link motion." 
F R A M E S . 
Tbe frames are " doublo." ft . in . 
F r o m inside buffer beam to leading wheels 4 3 
F r o m inside buffer beam to driving wheels 11 8 
F r o m inside buffer beam to trailing wheels 19 1 
23 8J 
f t . in . 
6 51 
9 9 
3 10i , 
Length of frame inside buffer beam 
B O I L E R A N D F I R E B O X . 
From rails to centre lino of boiler 
Length of barrol of boiler 
Diameter of boilor (outside smallest plate).. . 
Number of tnbes 159 
Diameter of tubes (oxtornal 
Length of firo-box (inside) 
Width of fire-box on each side of mid-feather 
F r o m rails to top of chimney. 
The dome with a lever safoty valve is plaoed upon 
the middlo of the barrel of tho boiler; two lever safety 
valves aro also plaoed upon the fire-box casing. 
0 
7 
1 
13 
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about 2,000 a n n u a l l y come into the shops for 
moro or leas extensive repa irs . T h e v is i tors were 
shown a large locomotive t h a t h a d been 
" e r e c t e d " in 251 hours by 10 m e n — a feat that 
has , however .beenecl ipsed recently in the U n i t e d 
States . O n e of the most important features of 
the C r e w e works are the furnaces a n d other 
p l a n t for tho m a n u f a c t u r e a n d w o r k i n g of steel , 
w h i c h M r . W e b b , the engineer to the company, 
now uses i n a l l locomotive boilers. 
T h e B e l g i a n G o v e r n m e n t has appointed a 
commission consis t ing of twenty c iv i l a n d m i n i n g 
engineers , i ron m a n u f a c t u r e r s , archi tec ts , a n d 
ra i l road officers, to inquire into the best means 
of e n l a r g i n g the field for the consumption of 
i ron , so as to increase the d e m a n d for the pro-
ducts of the B e l g i a n works , w h i c h h a v e long 
suffered f r o m a depressed state of trade. 
A m o n g numerous experiments w i t h the tele-
phone, late ly reported, we note Borne curious 
effects obtained wi th a te lephonic l ine between 
the Observatory of C l e r m o n t a n d tha t a t the 
s u m m i t of the B u y de Dome ( a d i s tance of 15 
k i lometres ) , a n d another l ine c a r r i e d some 
distanco (10 k i lometres ) on the same posts f r o m 
the hotel of the School of A r t i U e r y a t C l e r -
mont a n d the v i l lage of F o n t a i n e - d u - B e r g e r (14 
ki lometres)—theso wires be ing a t l eas t 85ctm. 
a p a r t . A t h i r d w i r e — t h a t of E o c h o f o r t — i s 
between the two. I t is f ound possible to con-
verse w i t h the te lephone on the second l i n e 
whi le Morse s i g n a l l i n g is going on i n the ad-
j o i n i n g l ines w h i c h accompany i t for the dis-
tance specified ( a n d probably th i s l a t t er m i g h t 
be increased) . Secondly, i t is sa id to be 
demonstrated t h a t two ne ighbour ing te lephonic 
l ines , wi thout communicat ion , mix the i r mes-
sages ; so t h a t i t was possible, on the second 
l ine , to rece ive a message from the P u y de 
D 6 m e , a n d to rep ly to i t , t h o u g h the wires were 
nowhere nearer to each other t h a n 85 cent i -
metres . 
T h e intens i ty a n d dist inctness of sounds 
t r a n s m i t t e d by the telephone are sa id , by M . 
Demoget , to be increased by p lac ing , a t about 
1 mi l l imetre i n front of the v i b r a t i n g plate , 
one or two s i m i l a r plates , h a v i n g perforated i n 
t h e centre of the f irst a hole about equal to the 
d iameter of the magnet i c b a r — i n the second a 
l a r g e r hole. T h e magnet i c v i b r a t i n g ' mass 
opposite the m a g n e t be ing thus greater the 
electro-motive force of the c u r r e n t s is i n -
creased, a n d , consequently , t h e v ibrat ions of 
the plates of the second telephone. A t the 
e n d of a l ine 30 metres long , a r r a n g e d i n a 
house, i t was possible to converse i n a low 
voice, a d d sy l lables l ike die, me, could be h e a r d 
d i s t inc t ly . 
A s imple B u n s e n b u r n e r extemporised f r o m 
glass tubes, is descr ibed by D r . E b e l l , i n a 
recent n u m b e r of Dingier"} Polytechmscher 
Journal. N e a r one e n d of a tube, about 10 to 
12 c tm. long , two openings are blown w i t h the 
blow-pipe flame. T h i s forma the b u r n e r tube. 
T h r o u g h a cork stopper under the openings 
is passed a t h i n u p w a r d bent glass tube , the 
mouth of w h i c h is bent i n w a r d s a t four points , 
to insure thorough m i x t u r e of the gas w h i c h 
is to pass t h r o u g h i t w i t h a i r . T h e burner-
tube and gas-tube are s tuck i n a foot, cas t f r o m 
g y p s u m or cement , w h i c h m a y be coated w i t h 
she l lac v a r n i s h a f t e r be ing b lackened . O n 
account of c r a c k i n g a t the top i t is recom-
mended to a d d to the burner- tube a second 
short tube, connect ing the two by a short piece 
of caoutchouc tub ing . T h i s short tube can be 
renewed f r o m t ime to t ime. O n account of 
the i r c leanl iness . D r . E b e l l prefers these glass 
b u r n e r s in m a n y cases to the meta l l i c ones. 
T h e longest s p a n of truss br idge i n the wor ld 
h a s been success fu l ly completed by the key-
stone B r i d g e C o m p a n y i n A m e r i c a — t h e bridge 
h a v i n g been bui l t for the C i n c i n n a t i Southern 
R a i l w a y over the Ohio r iver . T h i s span (No. 
3) is one of eleven, a n d is 519ft. l o n g ; i t is over 
tho m a i n current . T h e br idge is b u i l t en-
t i re ly of iron, except the cross ties for the t r a c k 
a n d the g u a r d rai l s . A l l the spans rest on 
so l id masonry piers , except the n o r t h e n d 
a p p r o a c h , w h i c h has i ron p iers w i t h masonry 
bases. A l l the r i v e r piers are on a rock 
foundat ion. T h e two support ing the long 
epan aro 110ft. a n d 119ft. h i g h , a n d l i f t , by 
20ft . under the coping. T h e tes t ing was late ly 
per formed wi th locomotives. 
A hydro-pneumat ic c lock, devised b y M . 
Bourdon , has been reported on favourab ly to 
the F r e n c h Society of E n c o u r a g e m e n t . T h e 
motor reca l l s , in some measure, the pr inc ip le 
of the anc ient c lepsydras , a n d the means of 
communicat ion between th i s organ a n d the 
c lock-work movement is the c i rcu lar tube w i t h 
flattened e l l ip t i ca l section, w h i c h M . Bourdon 
has a lready used in various ways . T h e motive 
agent is essent ial ly a tmospher ic pressure , 
a c t i n g b y reason of a cer ta in degree of v a c u u m 
produced by means of the troinpe of labora-
tories (of i m p r o v e d f o r m ) . A f irst reservoir 
may be filled by h a n d at in terva l s ; or i t m a y be 
a c i s t ern fed by r a i n s or o therwi se ; i n w h i c h 
case the flow may be considered as indefinite. 
T h i s d i spens ing w i t h the necessity of w i n d i n g 
is one advantage , a n d should be special ly useful 
i n meteorological observations. A g a i n , a s ingle 
motor may, wi th ease, be a r r a n g e d to ac tuate a 
n u m b e r of c locks d i s tr ibuted throughout one 
edifice or i n the neighbourhood—the tube from 
the t rompe be ing made to g ive off branches . 
F o r f u l l e r detai ls of the construct ion we m u s t 
refer to the society's Bulletin for J a n u a r y . 
T h e ce lebrated works of K r u p p , a t E s s e n , 
h a v e assumed quite colossal proportions. Some 
idea of th i s may be h a d f r o m stat is t ics recent ly 
publ i shed , f rom w h i c h ( in Annates Industrielles) 
we take the fo l lowing n u m b e r s : — T h e n u m b e r 
of w o r k m e n is at present 8,500 ; the establ ish-
ment occupies a sur face of 400 hectares , of 
w h i c h 75 are covered w i t h bui ld ings conta in ing 
1,648 furnaces , 298 boilers, 77 s t eam h a m m e r s , 
18 ro l l ing mi l l s , 294 s team-engines of 2 to 
1,000 horse-power, a n d a total force of 11,000. 
B y f u l l y u t i l i s i n g th i s materiel i t is possible to 
m a n u f a c t u r e i n 24 l iours 2,700 rai l s (19,125 
metres) , 350 whee l t ires , 150 axles of loco-
motives a n d carr iages , 180 ra i lway wneels of 
various models, 1,000 spr ings for r a i l w a y , 1,500 
shel l s , &c. I n a month can -be m a n u f a c t u r e d 
250 field guns, 30 guns of 1 5 c , 15 of 24c. , e ight 
of 2 8 c , a n d one of 35 5c. T h e mean con-
sumpt ion da i ly is about 1,800 tons of coal a n d 
coke, 15,300 cub ic metres of water , 24,700 
cubic metres of gas—feeding 21,215 burners , of 
w h i c h 1,778 i l luminate the streets . T h e com-
municat ions are represented by 57 k i lometres 
of r a i l w a y , 24 locomotives, & c , CO ki lometres 
of t e l egraph wire, a n d 44 te legraph stat ions . 
T h e works inc lude a c h e m i c a l laboratory, a n d 
shops for photography, l i thography, p r i n t i n g , 
a n d b ind ing . T h e r e are two fields for g u n 
pract ice—one 7,500 metres long, the other 17 
ki lometers . Connected w i t h the works are 
four coal-mines , 562 iron mines i n G e r m a n y , 
a n d severa l large i ron mines near Bi lbao , i n 
S p a i n , wh ich f u r n i s h a n n u a l l y 200,000 tons of 
ore. F o r conveyance of th i s the firm has 
(besides char tered s teamers) four steamers of 
1,700 tons each , whi le a fifth, of 1,000 tons, is 
be ing constructed. T h e r e are five foundries , 
w i t h 14 b las t furnaces , e n g a g i n g 700 work-
men . T h e n u m b e r of- dwel l ings of w o r k m e n 
a n d employes is 3,277, occupied by 10,200 
persons. 
A t a recent meet ing of the A m e r i c a n A c a -
demy of Sciences a n apparatus was shown at 
work w h i c h proved tha t s team m i g h t be de-
composed by s imple heat into the const i tuent 
gases of water . T h e heat employed was a l i t t le 
over ordinary rednes3, but did not reach white-
ness . T h e exper iment is h i g h l y valuable , as 
ind icat ing a possible cause of boiler explosions. 
T h e appara tus was very s i m p l e — a flask in 
w h i c h water was heated, a tube conveying tho 
s team into a closed p l a t i n u m crucible , where 
i t was aga in heated by a sp ir i t - lamp, a n d a 
tube . thence c a r r y i n g the superheated s team 
a n d the l iberated gases to a n ordinary pneu-
mat ic t rough , where the mixed gases were col-
lected i n a test tube, whi le tho Bteam was 
aLsdrbed. A t the end of tbe exper iment the 
gases thus col lected were exploded by a l i g h t e d 
mattrh. T h i s explosive mixture of gases m a y 
be formed in a steam-boiler, but only as the 
resu l t of the most culpable carelessness. T h e 
boi ler m u s t — a t least i n p a r t — b e ra i sed to a 
f u l l red h e a t ; then cold water mus t be in jec ted , 
for so long as s team a n d the gases are m i x e d 
the la t ter cannot explode. T h e injec t ion of 
water must condense the s team i n the boiler 
before i t cools tho red-hot i ron . A l l these 
conditions be ing fu l f i l l ed a n explosion of the 
gases may take place . 
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1 1 1 would have everyone write what he knows, and as 
much as lie knows, but no more: and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of suoh a person or such a fountain, that aa to 
other tilings, knows no more than what everybody does, 
and yet, to keep a clatter with this little pittance of his, 
will undertake to write the whole body of physickai a vice 
from whence great inconveniences derive their original." 
—Montaigne's Eeeavs, 
y L E P O R I S - P A I R 8 N E A R * O H I O H I B & 
t G E M J N O R U M - H E D S T A R S . 
[13998.]—Mr. J . E . GORE, in that excellent little 
work of his, " Southern Stellar Objects," in speak-
ing of y Leporis, says—" I found 13 quite plain with 
133 on 3in., 1875. The three Btars are nearly in a 
struight line. I glimpsed a fainter star further 
north." I t is evident that the companion ia either 
very much underrated or else is singularly visible 
for its size. I f " Mao" will fix two wires at right 
angles on the diaphragm of his eyepiece (if negative), 
and adjust the field so that the star passes along one 
wire, ha can determine the distance between his pair 
and i Geminorum in right angles, and estimate its 
place in declination, and then I will look for it again 
on the first opportunity. Wri t ing at hazard, his 
pair near * Orionis may be 2 798, 20" 181", mag. 
7 2 and 9 2. The following list gives several dis-
crepancies between observations with my telescope 
and the magnitudes of stars on M r . Proctor's 
" At lus ." I shall bo glad to hear of any observa-
tions on theso stars, some of which may possibly be 
variable. Before seeing M r . Birmingham's cata-
logue of red stars, out of a number of my own—for 
some of which I am indebted to M r . W . L . Stubbs 
— I have selected a few, which may prove interesting 
to those desirous of increasing the stock of " Celes-
tial Objects." 
Wallasey Beotory, Birkenhead. T . H . E s p i n . 
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, „ must wait l i l l M r . h.'t drcnm comes true." 
«,„w, i"T dream, so-called, roforrod to tlin reduction 
i / otrgrn In hulk no an to bo cnsily carried about. I 
mcf' H to Mr. Allen that tho very (lifHctilt conrlition 
tow got over by tho olabr/rntn oxpcrimonts and 
rrwureboa of I'ictot and Cailtftot, nnd I want to 
k«in Mr. Allen's opinion on condensed oxygon as 
afferlag an easy mothod of carrying it about. W i l l 
1) be coo 1 enough to think over tho matter, and re-
port. I am still snnguine of much SUCCOSB in this 
iirertlon. 1 can folly omlorsc M r . Allen's experience 
with f 'sard to limo cylinders. I bavo found, how-
rx'T, that by pulling the hot limo in tho can after 
mine nnd allowing a short timo for the heal to bo 
distributed, thai gotting rid of tho moisture in tho 
n o , nnl then palling lid on, tho limes have kept 
very well indeed. About the best plan for keeping 
lintel11 know of is to have a brass tube, about l i n . 
din-nrtT nnd 12in. long, sufficient to carry somo 
riulit or nine limes, this mothod preserves the lower 
limes very well indeed. 
II. W. Warwick (13988) has writton a very intel-
ligent letter—onomuch superior to his former one in 
msny details—and I cannot just now go into the 
mutter so fully «> I woald wish, but I may hero 
re'rition that tho formation of Chladni's figures by 
menns of tho tolophono has been a subject on which 
I hsvo been working some timo in the nope of eluci-
ihbng something to unravel the secrets of the in-
strument. I am not, however, in a sufficiently 
advanced condition with regard to them to writo 
mnro fully. I havo gone over the ground, sketched 
nut hy B . W . W . in his first letter, but I am com-
pelled to state most emphatically that I have heard 
no sound whatever when using telephone without 
vibrating disc, apart from the vibrations conducted 
17 the wire itself. I have used a copper wire and 
rli'cs, and in a manner similar to the sonorous con-
duction in wood havol heard sounds produced at the 
other end; those, however, havo vanished when 
u«ing a great resistance between the two instru-
ments. I shall refer to letter 13988 more fully in a 
few weeks ; in the mean time I shall be very pleased 
to read farther contributions from M r . B . W . W a r -
wick. 
I may tell J . E Floyd (13989) that I cannot hear 
moro than 8in. away from tho mouthpiece ; I have 
carried on a conversation at this distance easily. The 
telephones I possess aro extremely sensitive, and I 
havo just received a pair of German ones, which 
ppeak with a remarkable distinctness, in some cases 
preferable to Bell's instruments. There aro many 
methods of nsing the instrument, and somo very 
practical experiments may be made with them—in 
fact, I believe there is an immense fund of experi-
mental detail to work upon with the instrument, 
even in its present imperfect form. I am sorry 
nothing has yet been accomplished to render the 
sounds more distinct to a number of persons at tho 
tamo time. I have as yet been able to make it 
audible to only four persons at the Bame time, but I 
have an addition which, I think, should be k n o w n -
it is a tube let into mouthpiece, nnd opening out 
opposite the plate ; to this I have a tube with a small 
end to fit in the ear, BO that tho one instrumont can 
bo n«cd both for speaking and hearing at the same 
moment. 
In answer to " W . L . " (13990) I can only say that 
I find the results aro much better with a conical 
mouthpiece, the cone being towards plate in both 
hearing and sending instruments. The lens M r . 
FcnncBsy suggests may be applied, bat it will not 
be so effective with the microscope ns with the tele-
scope, on account of the difference between the con-
vsrging rays in the telescope and the diverging 
rays in the microscope. Stil l the suggestion is a good 
ons, and may be of use by-and-by when elabo-
rated. • W . J . L a n c a s t e r . 
S U B S T I T U T E F O B O B Q A N P E D A L 
B A S S E S . 
[14029.]—MY best thanks are due to W . H . 
Dayies, *' F iddler ," and " W . H . Gnikrod " for 
their kind interest in the above matter. I will 
briefly notice their several queries in order. 
I perceive M r . Davics has been over the same 
ground as myself, but with a different experience, for 
he appears to have sought tone in tho reed, whilst I 
used it only as an auxiliary in producing tone from 
and in conjunction with tho soundboard j otherwise 
I might havo expected to get the same vacuous 
sound his experiment on the piano soundboard re-
sulted in. Had he ased a similar spring to that 
described by me, I think tho immenso volume of 
tono would Have pleased him. 
What tone is in tho spring is nothing unless 
communicated to, reinforced, and reflected by the 
vibratory soundboard. 
" Fiddler's " remarks coincide with the above. 
I have littlo hope of these springs being servicable 
for a manual instrumont, as the touch (or pluck) 
would be too coarse, and I fear the higher treble 
springs would givo little or no vibratory impulse to 
the (my) soundboard. Given the soundboard I 
inquired for recently, I have little doubt a powerful, 
if not pleasing, manual instrument could be got up. 
Mr. Dayies speaks of and recommends " corru-
gated wires "—wires I hope for no success from— 
and, as regards tho extent of compass being too 
groat, I find I can onsily get the wholo thirty podal 
notes into 2ft. fiin. width. I f not troubling him too 
much, I should liko to hoar how far and in whnt 
manner ho succeeded ; also if ho can suggest a less 
faulty notion thnn that figured by mo on pngo 479. 
" F i d d l e r " will oxcuso my density in not compre-
hending his sentence containing tho necdlc-cnso 
action with its " upwards nnd onwards." That bothers 
mo as regards tho lovor's movement. I can only 
wondor if ho mistakes tho vertical section of sound-
board nnd notion as being horizontal. Perhaps ho 
will further explain P I have a bottor action in 
process, but until I havo tcstod it I will not de-
scriho it. 
Tho suggestions and pertinent questions of " W . 
H . Gnikrod " aro duly valuod. I will try to anBwcr 
his objections. 1. Tho longer end of lover engages 
tip of reed, when called into play by depression of 
pedal, and passes quite ont of reach (see sketch) of 
tho vibrations, being kept there so long as pedal is 
held down. 2. I n the return of lever to its normal 
position contact is avoided by means of the check-
action. I bog to assuro him tho vibrations of spring 
outlast tho pianoforte string, with its loud pedal 
raised, very much. 3. No organ pipe can or does 
givo piano or forte in itself, being on a fixed pressure 
of wind. Tho swell-box makes the sound less dis-
tinct, but does not alter the volume of tone; it is 
" all there," inside swell box. B u t you say " with 
the Bame force of sound which would gradually 
diminish," & c . ; or, in other words, produce tho 
"piano nnd for te" you doubt it possessing. I ' l l 
promise the working action shall " foot it op " when 
some of our clevor heads have given me the sound-
board I inquire for. 
P A L L E T 
mi r 
Eespecting your sketch and its proposed purposes, 
the meanB employed havo several fatal defects. The 
utter impossibility of uniting the deal rod and heel 
of tongue sufficiently rigid to convey reed's vibra-
tions to string insures failure, tho passing of rod 
through "holes packed with indiarubber would 
rob it of its transmitting properties. There aro 
several other defects, amongst which are the liability 
of rod to swell with change of tomperature, and to 
shift both on reed and string. Besidos which I 
doubt if the heel of tongue has the powor to set in 
motion a sub-string. Y o u aro at tho wrong end of 
reed, friend. I n the reed, too, a want of free vibra-
tion at the heel mast ensue, likewise with tho Btring. 
I have triod a length of Bhcet brass attached to a 
piano string, and a strong current of wind impinged 
against it, a la Hamilton. I f not coming within the 
reach of Montaigne, I offer an idea of a reed and 
string connector. A is a section of reed-block, B , 
tongue, to which is attached (sio) a bent piece of 
soft wire in the form of a fiddle bow, a hair or two 
boing fastened thereon ; W , the piano Btring (end 
section) against which the bow plays np and down 
so long ns the reed is in motion 
Muoh would depend on the lateral strain imposed 
on tongue, the want of accommodation in reed-
channel for bow, and tbe location of soundboard 
and its strings. The idea is suggeatrd by yonr 
sketch, and may or may not help out a belter from 
others. I have little time of my own at command,, 
but, if passible, I will try the above on a large freo 
reed at my first opportunity. I t seems a pity the 
great utility of strings (cither steel or gat) on a 
soundboard is not found of service in chamber 
organs, especially when " Fiddler " has given us the 
cue for bowing thorn. I s t r i e l . 
L I S T O F B E D S T A B S . 
[1403n. ] - lN my list-(let. 13993, p. 574), tho E i g h t 
Ascension of tho objects should bo in minutes of 
time, Ac. (7) O' Orionis should be »' (omicron) 
Orionin. (12.) B y a mistnko of mine, half a 
magnitude too much. T . E . E s p i n . 
V I S I O N & C O M E T S — L U C A S ' S P A E A D O X 
— A N D E N C K E ' B C O M E T . 
[14031.]—THE comot discovered by M . Coggia 
at Marscillos, on September 14, 1877, nnd which 
passed from the constellation L y n x through GemiBi 
daring tho following October and November, I 
scarchod for very carefully, and although tho sky 
was sometimes very clear, and I swept every portion 
of it with tho teloscopo within at least twelve 
degrees of the positions given for the comet, I failed 
to detect it. A t first I thought it must be beyond 
the power of my telescope, but after your corre-
spondent (" Jensen," loiter 13538, p. 235) kindly 
assured me that I ought to see it with a 3in. object-
glass, I am in doubt about it. I remember also to 
havo failed in tho same way with tho comot dis-
covered by M . Borrcl ly early in December, 1874, 
which I never saw, although I read that it becamo-
visible to the naked eyo. A s I usually pick up these 
bodies within two or three minutes of commencing to 
Bweep for thorn, and I easily found BrorBen's comet 
in 1868, which was a very faint one, with the samo 
telescope and eyepiece, the only conclusion I can 
form is, that there are Bome comets which give a light 
different to others, and that my eyes are blind to 
that light. I s this probable, or can any of your 
readers suggest any other cause, or give any similar 
instance? 
W i t h all due respect to your correspondents who 
have answered "LucaB's Paradox" (letter 13886, 
p. 479) down to February 8, they appear to me to 
have missed the pith of the question. The puzzlo 
seems to be how to account for the extra square 
when we considor that each portion of a square is 
placed against a similar portion to that from which 
it was taken, and so cannot add to their number. 
The puzzle may be varied thus :—lot tho rectangle 5 
by 13, divided into65sqaaros, be cut across from the 
left lowor corner to tho right-hand upper corner, 
and then slide the upper portion along the diagonal 
thus formed until tho figure is one more square in 
width and three less in length. W e have now the 
portions of three squares overhanging at each end, 
cnt off one piece and place it against the piece at 
the other end, which will make tbree squares, when 
the whole arrangement will only count 63 instead of 
65 squares—in fact, we have taken away 15 squares 
from one end, and only added 13 in a row at one side : 
how is this accounted for ? 
I Bhonld feel much obliged if some one would give 
me the time of the perihelion passage of Encke'a 
comet at its last return in 1875. T . L a n e . 
T H E L U N A B O B A T E B P L A T O . 
[14032.]—As the attention of selenogrnphers in 
connection with the Selonographical Club is being 
directed to this interesting object, a few quo-
tations from a record of observations in the years 
1860 and 1861 may assist observers in recognising-
Borne of its moro minute features, which may be 
seen with a telescope of under 3in. aperture. 
Sunlight commences to illuminate the summit of 
the wall between sevon and eight days of tho moon's 
age. On March 11, 1878, at 6 p.m., moon's age 
7 65 days, the terminator will be in tho neighbour-
hood of Plato. The record of observations in tho 
year 1860, moon's ago 7 64 days, nearly eighteen 
years since, is, on A p r i l 28, 9.0, G . M . T . , as 
follows : — 
"Terminator through Plato nnd Nowton about 
0'75 of their lengths from their western extremi-
ties." 
N . wal l , summit, four lncid points. 
E . wall , summit, a brilliant point i of B nnd M . 
8 . W . wall , summit, exterior, double with a dark 
mark between; it is a ravine. 
W . wall , summit, exterior bright and rugged ; i t 
is separated from tho N . W . exterior by a narrow 
valley crossing the N . W . rim of Plato and running 
botweon two short mountain chains. 
S . E . wall , summit, two points of light, the outline 
of the ring very discernible. 
Floor in perfect darkness. 
1878, March 12, 12 p.m., moon's age 8 90 days. 
1861, May 18, 7 p.m., moon's age 8 -87 days. 
Terminator. Tycho half in shadow, tho tormi-
nator somo liltlo distance from it to the east, 
Sanricus and Pitatus very distinct, the central 
mountain in Tycho very magnificent; shadow touch-
ing the interior base of the eastern rim.' Terminator 
passts through Copernicus, its floor in Bhadow, 
interior of the eastern rim beautifully illuminated j 
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"Iwouldhnvo everyone wrlto what he knows, and at 
tnnob. eji ho known, but no morot and that not in this 
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nature of such a porBon or auoli a fountain, that Be to 
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—JUcmtaiane'e £eeaus. 
ST A H M A G N I T U D E S A N D B E D S T A R S . 
[14058.J—WITH reference to sorno of tho stars 
mentioned by M r . Esp in in letter 13998, p. 674, I 
tako the following observations from my note-
books :— 
* Cants.—Slightly loss than < Cnnia, January 1876. 
T h i s star was suspooted of variability by Schmidt, 
who calls it "very r e d . " 
r Laccrtio.—Considerably loss than «, August 31, 
1877. 
56 Pogasi.—About 5m., and rather fainter 
than nnd u Pegasi, September 8, 1871. 
71 Pegasi.— Much fainter than r and „ Pognei, 
January 16, 1&74. 
e1 Ononis.—&cd and loss than Orionls, January 
19. 1876. 
Red star (12) near i Leporia.— T h i s eeems to bo 
tho on(f alluded to by Admiral Smyth (" Dcdford 
Catalogue," p.' 112) as " a reddish distant star 
ncnrly north." I t was observed as bm. by 
Wrottcsley (57", 2 7 4 ° ± ) and 6m. by Sadler. In 
January, 1877, it seemed to mo about 7m. with 3in. 
refractor. On the same occasion I noticed anothor 
orange star, 6m,, a littio distance p , Leporis. 
IT' Ononis.->-About 5m. or 5Jm., and muoh less 
than "5, March 18, 1876. 
e Tauri.—November 20, 1875. « and { T a u r l 
almost exactly equal, perhaps ( vory slightly tho 
brighter. Both about 4in. (., Lalando, 5m.), . and 
f were both rated 4-3m. by Heis. M r . Espin says 
" a T a u r i brighter than ( T a u r i , " but this, I think, 
must be a misprint for f, as i is a 3m. star (3-4 
Heis). 
Ballisodare, co. Sligo, Feb . 23. J . E . G o r e . 
1 O *. 
T14059.]—iT'is my intention in the present letter 
to put on record every observation of thie ourious 
object with which I am acquainted, BO that thoso 
Interested in lunar matters may bo ablo to form an 
indepondont judgment as to its variabil i ty or per-
sistence. I am ospecinlly induoed to do so by the 
consideration of another case of supposed lunar 
aotivity, that of Linnd, the obeervations of which by 
different persons have, as is well known, produced 
very different opinions as to the ocourronco or non-
occurrence of physical change. This is perhaps 
it:.'.!-.' 
hardly to bo wondered at when we remember that 
Madler's statements on one occasion differ irrecon-
cilably from thoso of bis on anothor, and that 
Kcspigli and Socchi happen to oxamino tho spot at 
almost tho same instant of time, and the result is 
that tbe observations of tho ono flatly contradict 
those of tho other, I think it better, tbereforo, not 
to thcoriso upon tho niattor, but merely to givo a 
tort of prdcis of the observed facts, and to leave 
their interpretation to abler bands than mine. T h e 
white spot situated to tho westward of tho crater 
Pioard, and termed in tho now nomenclature 1 C n '", 
floes not appear as a white spot on tho maps of either 
Hfvo l , Riccioli , Cassini, or Mayer, nor is there a 
traco of any other marking in or near its Bite. I n 
nnnu of SobrOter's drawings of this part of the 
Maro Crisium, and tboy nro r.ithor numerous, docs 
ho dopict anything like tho present appearnnco of 
this mysterious object. I n a drawisg made with tho 
nid of a power of 180 on his 27ft reflootor of about 
19in. aperture, on tha ovoning of tho 2nd of May, 
1791, there is no traco of any marking in or near 
the placo of l C / * 1 " . Tho same remark applies to 
his drawings of tuo 14th and 15th of November, 1788, 
oxocutod with bis 7ft. reflector of 6in. aperture, 
armed with a powor of 161. In Tafel xxxlv., Nos. 1 
and 4, this port of tho Mnro is delineated under n 
very high illumination, nnd tho darker eurfaco of tho 
plane round Picard and Picard A (Poiroe of Neison), 
is boautifully shown, but ono may look iu vain f o r 
any sign of tho while Bpot. Once, and only once, 
docs ho draw a marking in the position which it now 
occupies. On tho 6th of October, 1789, about 8 
o'clock in the evening, Schrolor examined this 
portion of the Mare under peculiarly favourablo con-
ditions. Tho moon was about 2 days 12 hours past 
tbo full , and tho terminator just skirtod the western 
edge of tho singularly-forked ridge which runs to 
tho wost of Picard. Th i s , ho says, appeared very 
uncvon, forming a " serpent shaped boundary " be-
Iwoen the l i g h t and the dnrknoss. Immediately to 
the castword of this Scbriiter observed and mea-
sured a vory remarkable depression. Tho measures 
ho deduced give it a breadth of about 11 English 
milos (10" = 2 5 " Linien ") and a longth of about 
35 milos (7 to 7 5 " U n i o n , " or about 7 German 
milos). I ts perpondicular depth was about 1,478 
English feet. I givo n rough copy of his drawing 
(Tafol xxxv., F i g . ri), which will probably show tho 
reader what is meant belter thnri any verbal descrip-
tion, tho more so as the worthy old astronomer of 
tho Valley of tho Lilies is moro than usually unin-
telligible at this juncture Ho winds up his descrip-
tion in the following terms : — " Moroover I cannot 
leavo i t unnoticed that, though this deepened part 
usually appears like the other part of tho plain with 
a groy light of 1° or 2°, yet I have Beveral times re-
marked exactly on this spot, but only about tho lime 
of tho moon's first quarter, a'bright spot, which 
showed, indeed, a dimmor light than Picard, but yet 
a conspicuously bright one; and I must leave it un-
decided whether, and how far, such had its cause in 
tho reflection of the solar rays ." (" Selenog. F r a g . , " 
I , p. 493.) This may servo perhaps as an illustra-
tion of the cautious method one should observe in 
making uso of merely negative evidence, as any ouo 
who merely examined Schroter's plates, without 
^consulting his toxt, would have oome to the conclu-
sion (as, indeed, I did somo years ago) that at tbo 
ood of the last contury the white spot was not iu 
existonce. I have not bad an opportunity of 
examining the maps of Russell , B lunt , or Kitcheuor, 
BO I am unable to say whether they show 1 C as a 
white epot or not. Gruithuisen does not show any 
marking thnro in bis map at the end of tho " Seleno-
f nostiobo Fragmento;" and noithor Lohrmann, or leer nnd Miidlor, In the two editions of thoir largo 
map, or in thoir smaller one, show any whito spot in 
tha t position. I n Lohrmann's map, howovcr, in 
Schmidt's edition of his sections, and i n the small 
map of B . nnd M . there are indications of some 
mnrking or other not very distant from the spot iu 
quostiou. Lohrmann (in his map of 15{in. diairotor, 
published In 1838) shows two short mountains sido by 
Bide (apnarontly at their southern extremity at loast 
noarly 5,000ft. high, and forming quite a eonspiouous 
objoct), not far from tho prosent position of 1 CM", 
and Iho same feature appears in Schmidt 's edition of 
his sections (Leipsio, 1878). A copy of tho figure in 
Section 12 (wbioh is. with tho other eeotions pub-
lished by Schmidt, virtually only a reproduction of 
I.ohrmann's map) is given side by side with 
Schrbtcr's figure. Boor and Miidlor, in their smaller 
map, show a short low ridge winding round the 
weBtorn ramport of Pieard, nnd also a minute peak 
on SobrOtor's forked ridge, which also appcarH on 
Lohrmann. F r o m the date of B . and M.'a amallor 
map till 1854 I have not been ablo to como across 
nny notieo or delineation of 1 C^"1. In Vol . XT. of 
the "Edinburgh Observations" thoro nro throo 
plates of tho Mare Crisium—ono at now moon, ono 
nt full , and ono at old moon, from tho poncil of Pro-
fessor Pinzzi Smylh. Thoy nro Iho rosult of somo 
twenty sketches niado with Iho aid of tho Sheep, 
shanks cquatoroal (a 3 Gin. Tulloy, of 5ft. 2in. focus, 
nml charged willi a power of 200), during the yours 
1852-3-4. No trnoe of tho whito spot appears on 
plato 3 or 4, but on plate 5 (tho ono representing the 
appearance of tho Maro a t " o l d " moon, or about 
ouo day after full) n slight depression, rather white 
at tho oaslorn rim, is shown not for from its present 
placo. This depression is vory small and shallow, 
not oxoecdiug in size l-15tli of Iho aroa of Picard 
itsolf. Four years clupso without any further rooord 
of the observation of any marking, and tkero tho 
record rests, not upon oyo observations at tbo tolo-
Bcope, but upon photography. Some twonty years 
ago, on the 22nd of February, 1858, at 9h. 5m., Mr. 
Dolaruo took a photographic picture of tho moon at 
Cranford, and it is on this photograph t\ 
object oppcarB Grst as n whito spot. Tho s ,^ 
moon was about 9 0 days, and alio was very i.-
pongee. Tho western limb of the moon is u 
natoly much over exposed, but tbo while . ; 
nevertheless, cloarly shown, being about T'': of ! v 
in Bizo, or about tbo samo sizo as Picard A, at ' 
about the Barao brightness, or perhaps very li , 
fainter; it is, however, Boinowliat mUsjeJl lie i 
mino the oxact brigbtnoss of objects on u p i ; : . : . 
(To i c conimucil.) 
H o r b e r t Sad'..: 
" V A R I A B L E S T A R S . " 
[14060.]—I H A V H compiled tho followingIHiU 
of tbo minium and minima, from March til! ti 
of tho prosont j o u r , of most of tho variable . 
ineluded in " Colcstinl Objects," from tlio list t 
in tbo " Annuairo," in tho hopo tha t some i,: 
readers uiight find it of uso to them. Ilavii 
aonally examined overy star except one on t: 
can vouch for tho cxtivmo beauty of the coi 
of many of them. Tho magnitudes aro the.--
in tho " Annuairo," and iu aomo cases differ I 
thoso givou in other catalogues. I thought it ) • 
howovcr, to retain tliom. Thodntnaro based nrs. 
on Schoouiie ,.'s caluioguCB. I havo also give:; 
of tbo observa.ilo iniuiiuaof Algol for the ret:: . 
of tho year to tho nearest minute of G . J I . 1 , 
thoBo of * Libra) fro... Apri l to J u l y ; ka 
maxima and minima of • Aqnilm to the Di 
decimal of a day. I wou ld call Bpcoial at*..1:.' 
tho approaohing maxima of K and S Scorpii, .. 
is not often they can Ooth bo observed so -
togotber ; that of S , howc/er , occurs rather , 
tho season. H e r b e r t Bad! 
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80 M ana K HQ»1 3 Scorpii. 
ft A ftnti D tor Hpoch 18o0, 
d. about lOin. / . utrun^ly auapcclcJ. 
Variable. 
Aocordin^ to Heracliel, 80 M . ia on tho'WO.U b 
of a Btnrlofis opcniuir in tho lumren1) 4° in width, 
'i'ninn., Vo l . L X X V . ) This nud anothor 0] 
in Scrpcnliirius, ho enys, " a r o pArts of our tv 
etratum thi.t havo ezperionccd great dev.. 
from time." I bavo fomul. howevur, that i \ 
humctiiy Bwccping over ibis " starloss opt i 
and OHO fiittiatu.i to 1buW. of I Messier, i 
is never outirei;, .^rrun of Btars. 
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It Oratcris- I h .vo never been nble to dcte 
variation in lie light of tbiB star. 
R OtUtfofeii*. [' A blue comes 20" Jit'.;. 
(Copoland.) Birmingham's Oat.] 
• Ce / i . Quito oriui ioa iroui 8 to 9} mug. 
R Ofgwi, Vory led at luaxiuuiui. 
X s , , . Vory red at uiiuiuium ; paler tov.; 
maximum. 
R (Veuiinorvnt. Pale red nt maximum ; uueo 
period. 
R Hydros. Rod all t h ru . ig ' j its period. 
RLi-oi.ii. T w o bm. slurs closely preceding ; 
gorgeous whon about 7'2m. fAp. 11, lb7o). 
R Lcpvrtt. Aa Cygui. 
R Hcorpii. 1 Closely / M 80. A copy of Si 
3 SetVfii, j diagruiu in tbo " Specului:. 
wnllianum," with sottio stars added by BIJ 
1&75 and 1876, is annexed, so that, thj itui 
be moro readily identified. 
1 I u 
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I f " A m a r a " (query 32391, p. 21) will make a box 
of card 2 | in . to 3iu. square, Had about an inch deep, 
and will then cut a circular hole of J in . diameter in 
the top part, he will have a very " cheap and eaaily 
oooatructed apparatus" indeed, for showing vortox 
rings. I havo seen it constructed of ordinary playing 
cards. I t ia used by filling.it with the smoke from 
a cigar, and then sharply tupping the bottom of the 
box with tho-fiiiger. Upon e ich tap a vortex ring 
will issue into tho air, until tho supply of smoka is 
exhausted. 
At lust, that barcfaood and most Impudent job, the 
Loan Collection of Scientific Instruments, has 
attracted tho attention of the Committee of Public 
Accounts, and in their report just issued very 
forcible .eforouce is made to the Bcandal involved 
iu tli miinaeg in which the public pocket was picked 
for tho private benefit of a needy and utterly un-
scrupulous confederacy. " T b o object which the 
committee had in view," wo learn, " has been 
Bocured by tho statement which the Treasury 
directed should bo appended to the appropriation 
account, and which shows the expenditura upon the 
Exhibit ion in question during tho year 1870-77. I n 
addition to tho sum of .£13,1.177 10s. 7d. so shown, it 
is stated that there was a previous payment of 
about £500 in 1875-76 on accouut of the Exhibit ion, 
and that there are still outstanding claims which 
wil l amount to about .£1 ,000. The total cost of the 
Exhibit ion will then probably exceed -£15,000—an 
expenditure which waB incurred without tho know-
ledge of Parliament or Treasury sanction. Expla -
nations wore made to your committee showing the 
gradual manner iu which the proportions, and con-
sequently tho expenses, of this Exhibit ion had 
grown, but they trust that the minute issued by the 
Committee of Council on Education, dated the 18th 
of December, 1876, will prevent tho recurrence of 
these grave irregularities." I t is, indeed, to be 
trusted that some strong and stern measures will bo 
adopted to render it impossible for the future that 
BO wicked a waste of publio funds shall ever again 
take place, merely to provide for a mendicant clique 
who want situations, but who prefer battening on 
the tax-payer to earning an honest living as clerks 
and such like. I t is to bo hoped that a atop will bo 
put, at once and for al l , upon such peoplo travelling 
en prince at tho publio cost, and drawing public 
money for rendering " assistance " " without tbe 
knowlodgo of Parliament or Treasury sanction." 
No wonder that " private and confidential " cir-
culars wore hawked about by this sot for signatures 
to petitions to perpetuute a condition of things on 
which they throve so merrily at the public cost. 
Forewarned, howevor, is forearmed, and it is 
earnestly to be hoped that the House of Commons 
will profit by the report from which I have been 
quoting, and insist upon itself deciding to a single 
farthing the amount to be annually spent by the 
Brompton Ring and their aiders and.'abettors. " I t 
i s ," fays the proverb. " of no use crying over spilt 
mi lk ," and we may confidently assume that not the 
smallest fraction of this .£15,000 will ever be 
refunded to tho nation by any of those who obtained 
it in so discreditable a fashion. Should this recent 
report, however, havo the result of effectually stop-
ping tho machinations of a powerful cabal, perhaps 
the money will not be wholly lost to tho country. 
W e all buy our experience, and tbe nation has paid 
pretty well through the nose for it in this particular 
instance. B u t the inquiry must not stop hero. 
Mouths ago I was accused of " mal ice" for point-
ing out what has now been openly proclaimed by tho 
Committee of Publio Accounts ; and either that Com-
mittee or soma member or members of Parliament 
should now iusist upon the very fullest details of 
every single item of expenditure in connection with 
tbo " L o a n Collection "—even to tho cost of the 
' 'private and confidential" petition. I have, over 
and over again, called attention to the existence of 
a K i n g ot jobbers who trade upon the Endow-
ment of Research, Loan Collections, Solar Physical 
Observatorio', and the like, to fill their own pockets 
at tin) public oort; and aa exhaustive inquiry into 
tho items of expenditure of this last device of theirs 
could not fail to bring the leading wire-pullers pro-
minently to the front, and to show the public by 
whom they have bean robbed. I f it bo necessary 
their names can easily bo furnished to any coin-
mitteo of inquiry or individual member of either 
House who may require them. A moat dangerous 
combination exists, and, in tha public interest, must 
be broken up and renderod impotent. The sooner 
this is effectually accomplished tbo better for scien-
tific honour and morality, and for tho national 
interests at large. 
I havo just been reading, with very great inter-
est, S ir Edmund Beckett's little pamphlet on 
" Trados Unionism and its Results ." I t contains a 
heavy indiotuiout against tho Brit ish W o r k m a n ; 
but one, alas ! tho leading details of which can be 
but too easily corroborated from the experience of 
any ono and every onn who. from needing his ser-
vices, has been brought into contact with him. I 
am not myself an "employer of labour," in tho 
ordinary acceptation of the term ; by which I mean, 
that I do not curry on uny trade or business which 
nvolves t lu euiploymout of workmen. Perhaps, 
then, I may claim to regard them with a tolerably 
impartial and unprejudiced eyo ; and the narration of 
some facta ill connection with them, whioh havo 
fallen within my personal cognizance, may not be 
wholly uninstructivo. Some time ago, then, one of 
the lead gutters on the top of my house leaked, and 
the wet came through into the bedroom below. I 
sent to my builder, and asked him to let me have a 
man up to see to i t . F o u r men (or rather three men 
and a lad) arrived ; and this was their course of 
proceeding :—They first camo round to the front of 
the house in a kind of procession, and stood regard-
ing it—apparently admiring its architectural eleva-
tion. Then two of thorn went round to the stable-
yard at the roar of the house, obtained a ladder, and 
brought i t back, the other two remaining in tho 
carriage-drive. One of these gentlemen, who 
returned with the ladder, subsequently mounted it, 
and inspected the part of the roof where tho leak 
waB ; upon which ho descended, and the whole four 
went round to a pump-house iu a field adjoining the 
stables, and Bat down to smoke. ( B y tha bye, wish-
ing to be accurate, I think that only the men 
Bmoked—the lad merely gaping into space). Ult i -
mately two of them returned to the front of the 
bouse, finally mounted the ladder, and in about an 
hour and a quarter d id the exceedingly little thore 
was to do to make tha gutter perfect. And this is 
the Dignity of Labour! (with a capital D ) . Hera 
was a job which ony really honest workman, whose 
eole object was to perform his task quickly and effi-
ciently, might have finished single-handed in an hour, 
for which I was chargod for four men for three-
quarters of a day. As a matter of course I complained 
to their master, but merely with tho result of obtain-
ing a promise that i f I could give him the men's 
names he would take care that they should not be 
sent to my house again 1 So much for an illustra-
tion of tbe way in which work is performed. A 
word now as to the work itself when i t is done. A 
friead and neighbour of my own built a mansion. 
I t was completed and inhabited, when my friend 
found to his dismay that upon every shower one of 
tho cellars was flooded. Efforts were for a long 
time marie in vain to trace tbo source*of this ; but 
ultimately, after an infinity of trouble, i t was dis-
covered that one of the large water-pipes, instead of 
being carried down into the ground, actually ter-
minated in the substance of t/wt wall itself; tho 
rascal of a workman, to save himself trouble, and 
gu&paid for what he had never done, having so 
finished bis job. After this illustration of the work-
man's honesty I may pass on to his independence 
and high principle. The relieving officer of a Union 
of which I happen to know something, was applied 
to to bury a child, and on asking the woman, who 
made the application, what her husband's earnings 
were, was informed that they were 11 shillings a 
week. The officer was new to his work and, accept-
ing the statement as true, did defray the cost of the 
child's funeral. Upon his bringing, however, this 
expenditure before the Board of QuardianB for 
approval, inquiry was at once made as to the real 
earnings of the applicant's husband, and i t was then 
ascertained that tbey were not I t, but 30 shillings a 
week. A subsequent threat from the relieving officer 
produced an immediate repayment of the sum dis-
bursed ; and upon his asking the people how tbey 
could so impose upon him, he received the reply from 
the wife (who was again spokeswoman), " if I had 
told you the truth I should never have got the 
money!" Another and very recent instance indeed 
came under my notice in the shape of a mun, who 
actually went into the workhouse rather than tuko 
a situation at 18 shillings a week ; as be demanded 
22 shillings, and bad determined to live upon the 
ratepayers until bo got i t . Upon being informed 
that be would be straightway taken before a magis-
trate as " a n idle and disorderly person," however, 
this pattern artificer speedily took his departure. It 
would seem from Sir E . Beckett's paurpMet that 
coguata facta advanced by him have beon vehemently 
denied by Messrs. Potter, Joues, Simcox, und Co . 
I therefore give a simple narration of what bus 
occurred within my own personal experience, leaving 
to others the task of drawing their owu inferences 
from i t . 
I u connection with letter 14110 (p. 38), I may tell 
" B r i c k w a l l " tbat the late Admiral Smyth d id 
institute a series of experiments, with Tel , lvuco to 
the varying perception of colour in sturt'by different 
observers. H a embodied tho result of his researches 
i n ' a small book called " Sidercul Chromatics," 
which was printed for private circulation by J . B . 
Nichols & Sous, iu 1864. " Brickwall " might pro-
bably obtain a copy of this work by advertising for 
i t , and i t is really well worth having. 
I n reply to query 32114 (p. 48) th» 'Hol iopo] i s , 
whence tho (so-called) " Cleopatra's Needle" was 
brought ia close to Matarcieh, some two hours' ride to 
t h e N . E . of Cairo. I t ia tho " On " of tha Bible. I t 
was partly doatroyed by Cumbyses when he invaded 
Egypt , 2,103 years ago, as narrated by Herodotus. 
Spirits of nitro is certainly not tbo only fluid 
employed for filling tl:u levels of Astronomical 
instruments as assumed by M J . L . H . S . " in query 
32411 (p. 48). Ordinary alcohol is used, and I re-
member to have biard and read that some of thu 
superb and most sensitive lovels mado by Erte l , 
Munich, are filled with sulphuric ether. 
" X . Y . " (query 32456, p. 49) will find that i 
inch objeot-glaas of about 12in. focus, with a tl.l; 
cross wiro fitted in tbe focus of a lotv-po?.' 
Ramsden Eyepiece, will form.tho very finder he n 
quires for a 4 j in . telescope. 
M r . W . A . Pearce (query 32402, p. 49) u 
assured that " a n Engl ish l i i n . decompos' i i 
i i n . " will not " do as good work as an Eeglish ' : i . 
Of how many pairs of lenses does your corresponds 
conceive that a properly constructed Jin. Micrcscop' 
Objective is made up? Moreover, what in the wot* 
does he want to exchange a mechanical stage for I 
" S p r i n g " one (whatever the latter may be)? m 
one who has experienced the comfort and con-
venience of a thoroughly well-made mechanical 
stage would ever part with it . 
A F e l l o w of the E o y a l A s t r o n o m i c a l Society. 
R E D S T A R S A N D C O L O U H 6 O F S T A P . S 
— V O R T E X B I N G B — H E A T I N G G L U E -
F I N D E R F O R 4 J i n . R E F R A C T O R — T O 
" F . R . A . S . " — P R O C T O R ' S A T L A S . 
[14135. |—As M r . Gore (let. 11058) suspects, ir. 
number 18 of my list of red and orange stRr; 
( E N U L I 8 H M E C H A N I C , Feb . 22, let. 13998), ( is * 
misprint for i . Two other small mistakes occur is 
the same letter, and I bod better rectify them. For 
" between his pair and i Geminorum in right angles," 
read " between his pair and 1 Geminorum in ri<;hi 
ascension." 
No. 12 ia apparently variable, and might 1« 
watched. I estimated its magnitude on two night', 
and measured it on three nights. Tho estimations 
gave 7'2 as a mean, and the measurements gave tee 
same. The star is No. 16, appendix I in Birming-
ham's catalogue, and the magnitude assigned is 7 S. 
Though I observed tho region several times, Mr. 
Gore's 6m. orauce star has escaped me. Presum-
ably this is the star that " B r i c k w a l l " (let. 1411l>, 
p. 38) calls white. Once or twice when a party of 
ladies and gentlemen have come to look at some 
celestial objects, I havo repeated Admiral Smyth's 
experiment, turning tbe telescope on some double 
star aud requesting each to write down tlio colours. 
Tbo result is always curious, aud even in single 
atara, where the colour to me is most pronounced, 
the difference of opinion is very great. I have not 
by me any of these results or would Bend them, but 
any one with a telescope has generally plenty of 
opportunities for repeating tbe experiment. I will 
annex to this letter a few stars for experiment, and 
if tbe colours are sent to me I will , after a time, send 
up the results, which, being thus placed side by side, 
will facilitate tho comparison in greater manner, 
and at tbe same time take up less space than a 
number of independent communications tp the 
E N G L I S H M E C H A N I C . 
C O L O U R E D D O U B L E STAGS. 
' Right Decli-
No. Name. •Ascension. nation. 
. h. m. o / 
10 .. . D Cassiopeia) . . . 0 41 . . . + 57 9 
20 .. . r Orionis . . . 6 32 . . . - 2 10 
21+. .. . Castor . . . 7 28 . . . + 32 9 
22 .. 35 Scxtantis . . . 10 37 . . . + 6 22 
2 3 / .. . 12 Canuin Venat . . . 12 50 . . . + 30 0 
21 .. 39 Bootis - . . . 14 45 . . . + 19 11 
25* . . 5 1000 L i b r a .. . 15 67 . . . - 11 8 
26 05 llereulis . . . 17 56 . . . + 21 35 
t A blae companion, 0'B, 72". 
/ C o r . Curoli. 
* l u field { Libra!. There is a blue star N . F . 
Tbo following preparation for obtaining vortex 
amoko rings I have read of somewhere. Place liquid 
ammonia in tho box described by " Mauritian " (reply 
32301, p. 17), take a saucer with salt in it , pour 
some diluted sulphuric acid on the sal t , and plnee 
the saucer in the box also, and proceed as " Mauri-
tian " describes. Tho topping Bhould be very 
gentle indeed. T o the latter part of his auswer, I 
may add that n magnifying glass will greatly help 
observation of milk rings in water. 
Surely " C . O . " (query 32412, p. 48), might place 
the obnoxious glue-pot on tbe fire. 
" X . Y . " had better havo a finder with object-
glass of l i n . aperture. Mine is a little lurgcr, am! 
has a focal length of about 13in. My teluscopo is a 
Sin. refractor. 
M y thanks are due to " F . R . A . S . " for kindly 
giving mo the magnitudes of souio ohjects in my list 
according to Argelunder. I t is unfortunate as, ho 
says, that M r . Proctor has based his magnitudes on 
those of the B . A . C . To this fact is also due, per-
haps, the omission of certain stars visible to tho 
naked eye, and which bus caused others, I daro way, 
like myself, to muko blunders iu stellur observation, 
since wo bave not cquutoriuls w i t h c i rohs , Arc, uml 
therefore depend upon atlases to help us to f ind the 
objects wo may de.-iru to observe. 
I f " Choir l loya" (query 32375, p. 21) w i l l com. 
municate with uie, 1 can, perhups, be of I M H service 
to h i m . T . K. E s p i u , 
Wallasey Rectory, Birkenhead. 
\ 
1 
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11' ]'S, and 1SB*. I am by no means sure, how-
txt-t, tlint the i-poti in my Fieri. 2 nml 4 do not ugreo 
with that in my Kip- 5 and too central one in M r . 
Franks' , the alteration in longitude having been 
oeeaaioBoi by an odvancing proper motion. Tho 
r.'.rth equatorial b»lt seems at present to bo under-
l i n g M M M mi -rat ing changes, for on September 
r 1. •/„. I'.rn., I h 7 s , examining tho planet with a 
power e( VHtimimti Air. Calvcr's 5 i in . mirrors, 
i • Hi r i-teofdingij flno definition, I found somo bcau-
i f ' l l 'v Bun raimfieations thrown from this belt into 
| tx inrrii tone—a belt with fino oblique belts from 
da IN it lo it in a south-cast diroction. 
F r a n k C . D o n n o t t . 
J U P I T E B . 
• | i s ! ; . ;—Tin: writer of latter 147GG mentions the 
" I - .ulifttl blue " of tho " N . polar cap " and tho 
r range brow*" of thoS. I s it possiblo that 
ka does not know that theso vivid nnd contrasted 
tiiiti are merely thccfTccts of atmospheric refraction 
-,nirig to tho planet's prcsont low altitude ? If ho has 
»-,y doubt on tho rauttor lot him look at Jupiter an 
or or so before it Bets ; ho will then perceive tho 
!••':< to be much inclined to the horizon, but the 
I - knlifnl biuoand orango lints still remain parallel 
in it, and by no means coincident with the polar 
rap*. I if course as an obscrvor I am well acquainted 
n.lii tho colouring of tho planet, but that must not 
bo confounded with tho effects of refraction. O . 
R E D S T A R S , 10 P I S C I U M A N D 5 
O K I 0 N I S - * 8 A G I T T . 2 E A N D « C E P H B I -
• L Y B i E . 
f l IS 13.J—MR. WEBB docs not mention among his 
" 1'clrstinl Objects" in Piscos the wonderful coloured 
Ftsr. 1? Piscium (23h. 40m. B . A . , Doc. N . , 2° 49'). 
Si is, however, given by Birmingham, and is num-
ber 018 of his Catalogue of Rod S t a r s . " I t is BO 
'n-ily found, being a littlo to tbe east of a line going 
1 ctwten i and * Piscium, that it may interest somo 
of your readers to look it up. Tho colour very much 
p i DaWea P. X X I . 285 Cophei. 
Another star worth looking up is 5 Orionis, Gth 
macnitude, in the same low-powered field with ^ 
Oriuais, and north of it. Tho contrast with «'" is 
very remarkable. 
I havo looked through al l the maps and star 
eat iloiucs I have, but cannot assist M r . Cornish 
<!"'.'.er 31012, p. GGt), savo to say that it is most 
J.T il able 13 nnd * aro tbe same. 13 Sagittro is given 
01 i.th mae;nitudo by Heis . I n answor to M r . Cor-
ci-h's other query, « Cephoi is rated by Hois as 3'2. 
.Mr. Dennett, I porccivo, is trying to bring up 
• Lyra: again. Surely all has boen seen that can be 
sr«n with tho instruments at tha disposal of tho 
rcadea of tho E N G L I S H M E C H A N I C F a r from 
v.: \.r.g to ofTcnd any reader, I must confess that I 
L»::»vo wo bavo had enough of it , and I saw with 
:•• rror tho reappearanco of the old bugbear—tho 
nufl stars near • Byrne. Rcquioscat in pace I 
Wallasey Bectory, Birkenhead. T . E . E s p i n . 
i L Y R . 7 E G R O U P — T E R R E S T R I A L , T E L E -
S C O P E S - K L E I N ' S N E W C R A T E R . 
I l l M f t . l - I f " A . H . S. " reads letter 14769, ho 
will find in part an nuswor to his letter, 14811; for 
it there snjf. that tbo sky was at tho time Tory un-
favourable foraninll-starhunting. Secondly, without 
any desire to reuow tho controversy, if an observer, 
ti'inj a small telescope, believes candidly that he scos 
minute slrllar points in certain positions and notoa 
t v m down, without previous knowledge of thoexist-
i Be* of any such stars, and they correspond nearly 
<T quite with tbo places of real stars visible in larger 
if-jjrnmnnts, what is tho natural inference? 
"iourist" (14S12) has his plea partly answered 
•••ready, for tho so-called astronomical telescopes are 
„ d will, day or terrestrial eyepieces. 
^ Brickwal l" (14813) is mistakon in supposing 
ttrt )t was tbo spiral mountain I saw; my attention 
K M directed further W. than that. 
F r a n k C . D e n n e t t . 
?' OTE8 O F T H E P A R I S E X H I B I T I O N — 
T H E E L E O T R I C L I G H T , &0. 
, l t - V i . ] _ A V E H V good idea lnot i co is adoptod 
»e. t i « 1' ori'ian tramways. E v e r y ono knows that 
m* wheel of a bicyclo docs not follow tho 
I •' tad wlion a corner is being turned, bnt 
• »_enrvo " i n s i d e " that described by the 
f " » « . So it is with omnibuses, cabs, 
' ' • '.• ' "• 'n making a turn the following 
» . . . r , , i E 0 0 „ r t h o m n r k m f t ( l Q b y t h e l e a d _ 
••' *• 1 M dnetita nn inner ono for themselves, 
'i .v r " " f r " " » tramwoya have made 
t . . t L _ i*?*??? **** » rcmombranco of this 
U^t. 11,. j hare ln„l n featta track at each sharp 
tarn UM m t c r rafla extending to as M M * as 
fVtalma inches fr-m tho inner. Tho horse is driven 
- i V " , , '° B r t * « < : f , t 1 " ' o n t c r t m < * : the front 
nlitrJ* follow on that track, and tho hind wheels 
run cosily and naturally on tho inner track, without 
nssistnnco from the flange. Two wheels only out of 
the four, by the vrny, have flanges, nnd they aro 
both on ono sido. Tbo groovo in the rail is shallow, 
and tho flango almost a nominal affair. H i e vehicle 
can bo kept on tho track without difficulty. I t can 
also bo got off easily, nnd the track itself offers a 
minimum obstruction to other than the tramway 
traffic. Speaking of honours aud medals to exhibi-
tors they are certainly far too numerous. There aro 
fifty odd thousand exhibitors, and somo thirty 
thousand Towards of merit to bo distributed, so that 
the " honourable mention " uicanB that he who has 
it is tho " best " man out of nearly two. T o certify 
that a man is almost hotter than his neighbour 
seems to be only a polito way of saying bis neigh-
bour is as good as ho, in which caso tho " honour " 
is not very obvious. I t is now definitely settled 
that the exposition shall bo disestablished at tho end 
of October next. I t is so obvious a pity to distri-
bute tho " world of wonders " tbero collectod that 
tho idea was broached of making the affair perma-
nent, and it seemed pretty certain that it would not 
bo closed as long as i t could bo mado to cover tho 
expenso of working it . I am not aware why this 
latter notion has been abandoned, and think it a 
groat pity that it should be. Tho " takings " for 
entranco alone cannot havo fallen far short of 
100,000fr. a day. I have becu in moro than onco 
when upwards of 130,000 persons bad paid for their 
admission in ono day. T i n numerous cafe's, restau-
rants, and so forth in tho grounds pay for their 
privileges not in fixed sums of rent, bnt in n per-
centage on the number of visitors to tho grounds. 
I f , for instance, 100,000 persons visit the exposition 
say to-day, and only 50,000 visit it to-morrow, each 
restaurant pays twice as niuoh for his rights to-
day as ho will pay for thorn to-morrow. Tho idea, I 
think, is good. 
I n one of tho annexes on the TrocadoVo side there 
are some steam " velocipedes "—the smallest useful 
locomotives I havo seen. There is a three-wheeler 
and a two. Tbey aro nicely constructed things, and 
according to tho advertisement are wondors. I 
havo not yet seen them work. Do you caro for 
dotails of them ? B y tho way, you aro not allowod 
to niako sketches of articles cxhibitod in tho exposi-
tion, and only to-day a friend of mine, whilst 
making a rongh drawing of an instrument, had his 
paper taken by the police nud at onco torn up. 
T h i s , I think,- i s a miserable idea, and—like tho 
vile custom of each man paying his waiter for himself 
—is unworthy of a country liko " la bollo F r a n c o . " 
Concerning tho olectrio light, tho rapid manner in 
which it is spreading hero is proof enough of its 
success. When I came to Paris Bix months ago 
thcro wore only eight elcctrio lamps anywhero to_ bo 
scon—viz., thosa in tho Place do l'Opcra. Now 
there ore about two hundred. There oro Bixtonn in 
the Avonuo de l'Opern, nix extra ones in tho Placo 
do l'Opera for the use of tho Opera Houso, fourteen 
moro at the littlo square at tho other end of the 
Avcnuo do l'Opera, tho Placo du Theatre Fra-ncnig; 
a score or two insido tho " G r a n d s Mngnsins du 
Louvre ," half-a-dozen in the court of tho Hotel du 
Louvre, half-a-dozon opposito the Chatclot Theatro, 
and another half-dozen opposito the other theatre 
across tho street. There are about forty in tbo 
gardens of the Tuillcrios for tho concerts of tho 
Orangcrie; tbero nro six in front of tho building of 
tbe Corps Logislatif; the Hippodromo is brilliantly 
lit tip by thom, and there aro numerous others, 
doubtloss, which have escaped my memory. The 
Jobloohkoff candle appears to bo used in nearly all . 
I should liko to know which is tho bettor arrange-
ment to which you mako allusion. [Tho Lontiu is 
said to be bettor.—ED.] The cost, as far as I can 
gather, of oloctric lighting hero is 40 por cent, less 
than the same amount of light produced by gas ; but 
then, as nn enormously greater amount of light IB 
employed by the electric system, tho cost must be a 
considerable increase on the former cost of gas j but 
tho elcetrio light does l icht up tho atrects and 
Bquarcs—goo does not. W a l k down the Avouue de 
l 'Opcra; no part of it iB so dark but tho smallest 
typo can bo read with perfect ease. Now turn into 
tho beautiful Boulevard des Italians nnd you havo to 
fairly gropo your way, and yet thcro are few strocts 
in London hotter lit up than is this boulevard ; but 
after the Avonue de l'Oporn it is difficult to believe 
that tho gas-lamps contain anything hotter than the 
wax vesta you use to light your pipe. I t may bo as 
tho survoyor to the Chelsea Vestry says, that 48 
electric lamps ore used to supply tho placo of 109 
gas lamps, but with this difference—that the electric 
lamps make all tho street bright as under the fairest 
moon that ever shone, and tho gas lamps only make 
tho darkness seem moro real. T o produco tho same 
illumination ono electric lamp, I should think, 
would abundantly suffice. Ono of tho steamboats 
hero carries an eloctrio light. Tbo boat, " Lo Tour-
iste," makes rather long journeys down tho Seine to 
S t . Germain, and comes back at night with tho 
oloctrio light ablaze upon her bow, lighting up 
everything heforo her as she goes. L a s t night I rend 
tho time upon my watch by moans of her electrio 
light at a distance of two miles—I standing on the 
bridge of S t , Cloud, and the steamer just leaving 
tho lock of Surcsnes. I t is a wonderful sight, the 
electric light gleaming along the water; it has an 
altogether fairy aspect, mid reminds one of a scene 
in tho story of tho false Kolefoch in the Arabian 
talcs—trees, boats, bridges, everything lit up, and 
when tho boat has passed you looking liko a brilliant 
magic lantern picture on tbo darkness of tbo night. 
The electric larap3 with which tiie streets of Paris 
am illuminated have opal globes, chiefly about 15 
or 18in. in diameter. TheBO globes contain from 
three to four of tho Jablochkoff candies. Tho in-
tense light of tho electric sparks bring diffused over 
so largo a surfaco the globes themselves aro not too 
bright to look at, though omitting such a flood of 
light. Of courso they " w a s t e " as much light ns 
they usefully omploy, by sending it up to tho sky. 
Tho tall buildings nud green trees of Paris look very 
handsome, however, by tho artificial light, and ouo 
feels inclined to tolerate tho " wasto " rather than 
walk on a brightly illuminated pavement with 
impenetrable darkness immediately abovo. D o wo 
not in England give " economy and profit too 
much consideration? Paris itself, from an Engl ish-
man's point of view, is tho essence of downright 
criminal extravagance; but its beauty makes it tho 
habitnal rcBort of tho wealthy of all nations, who 
have paid over and over again for tho lavishucss they 
condemn, admire, and support. 
•I notice three " manifold wri ters" in tho oppo-
sition—the Edison pon, and two other arrangements. 
Ono of theso latter consists of a metallic, " s l a t o " 
covered with tallow, mixed with ono of tho purple 
or red oonl-tar colours. A sheet of tisBuc-papcr is 
laid thereon, and written on with a hard pen vntlhout 
ink. Ou taking up the tissuo-pnper the writiag 
reversed is found upon the other Bids. Tho tissuc-
pnper is now laid (inky sido up, of eoozae) on several 
folds of wetted blotting-paper; tho writing-paper 
intended for tho reception of tho impression ia 
moistened (sponged over) with an aqueous solution 
of gum tragacanth, laid upon the matrix, and placed 
for a few seconds in a copying press. B y theso 
means 20 or 30 good copies can bo obtained. The 
second of tho manifold writers has shoet.s of var-
nished paper to write on, with an ink by which the 
varnish is destroyed aud the paper rendered porous. 
This ia then placed on an ink pad, and tho writing-
paper to bo employed upon tho top. On squeoziug, 
ink is forcod through that portion of the paper from 
which the varnish has been dissolved, and an im-
prcssiou is produced. Soomingly. on indefinite, 
number may bo so obtained. The Edison pen con-
siderably alters tho character of ono's writing by 
making all tho strokes, up aud down, and of anybody's 
writing, of one thickness — tho thickness of tho 
pricker used. 
Far i s , Aug. 31. D . W i n s t a n l o y . 
T H E H O U S E F L Y . 
[14851.1—TOWARDS autumn tho fly is tho victim 
of a singular disease. A curious mould takes pos-
session of many. They bocomo sluggish, remain ia 
one plaoe firmly attached by tlicir feet to window, 
wall , or door, whitish threads radinto from thoir 
bodies, carrying spores or seeds whito in colour. 
I n a fow hours the mould, " Fiaajiarilin Musoa," 
having done its work, tho fly dies, but remains in 
tho position of a living one, v.'nilo itg destroyer 
waxes luxuriant and spreads tho spores to tako root 
in tho bodies and becoino tho fates of other flies so 
that as a writer on tho subject describes it " the fly 
having partaken of our choicest brauds—having 
Bippcd our divino nectar, 6tolcn our sngar, and 
escaped the perils of tho milk jug, at last pays 
tho penalty of nature by exchanging the gambols of 
a merry lifo for I 'iianio embraces of a mouldy 
death." T h a luooiu whioh thus destroys flies will 
livo in water, and is toon called " S.iprolegna." 
Possibly it is somo compensation that many of 
what wo call poworful poisons nro porfectly inno-
ouous to insects. Hemlock is said to bo harmless, 
wheat poisoned with strychnino is said to be a feast 
aconite fails to injure, and many others, although I 
think nil succumb to the action of corrosive sub-
l imate , 
Wo now pass on to tho wor.oorful organisation c 
our littlo friend. W e will begia with its head. This 
is provided with a proboscis, two compound and 
three simplo eyes, and a pair of antenna;, all ot 
which are worthy of attention. Tlajjroboscu when 
not in use lies partly in a hollow of the head. _<\ .:ou 
extouded for use it is advanced and depressed to a 
snitablo position. The figures given in microscopical 
books do not give any idea of its appearance when 
attnebod to tho living fly, but show it as prepared for 
tho microscope I t is then flail nod down nlmos u into 
one plane and the position of the different parts is 
hidden. A few minutes' in«pection with a pocket 
lens or a low power on a binocular will give a better 
idea of it than I run without nVurcs. I t is a mem-
braneous hag. On tho undcr-swM aro about 3;> row3 
of tubes open underneath. Those tubes are very 
similar in construction to the wired india rubber 
tubing in ordinary use, only tbo lower quarter*! tho 
tubo, wiro and al l , is as if cut|away, leaving an open 
groove, and instrn<! of a spiral wire a miuibor of 
incomplete rings. Of these there arc about 1,000 
i 1 I U : - - — , 1 , , 
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L E T T E R S TO T H E EDITOR, 
\_W* do not hold oitruetvji MaponoibU Jar th* opinion* of 
our corvMjiondffnta. The Editor respectfully request* that a II 
oommunicalwm* chould h* drawn up a* briefly a* posribl*.'} 
All oommimicatiou* should be addressed to the Editor oj the 
K K a u s n i cnANlc, 31, Taviatock-streel, Covent-garden, 
tv.c. 
.11! Cheque* and Post-office Order* to be mad* PayabU to 
3. P J O M M H KDWABHS. 
/n ovder to facilitate reference, Correspondents, when 
sjwoj.ino of any Letter prmrioiuuu inserted, will oblige by 
mentioning the number of the Letter, as well a* the pag* on 
which it appear*. -
" X would have everyone write what ha Knows, and as 
moch as he known, but no wore; and that not In this 
only, but in all other subjocts: For Biieh a poraou may 
have some particular knowledge and experience of the 
nature of Buuh a person or such a fountain, that us to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with thia little pittanoo of his, 
will undertake to write tho whole body of phyiiiukg: a vice 
from whence great inconveuionuos derive their original." 
—llvutaijHi's Essuv*. 
V A R I A T I O N I N T H E C O L O U R S O F 
S T A R S . 
[ 1 5 0 S 6 . J - M R . D E N N E T T (letter 150GG, page 222) 
brings under our notice tho possible change in the 
s t i r i Arict is as regards colour. There is very little 
doubt uow that many stars undergo rapid changes in 
colour, and we may begin to hope tor obtaining 
p-riods for Bomo of these variables, provided that 
observers and instruments nro ready to uudertake 
tho work. F r o m tho Oxford observations of 1876-7 
I itotico'i Arictis was only obsorved onoe—that was 
in the latter year—and was then—through, I pre-
sunio, tbo uustoady atmosphere—only elongatod ; 
tho colour, however, was white. Tho telescope used 
was it 12Jin. achromatic. Struve gives them both 
. whito. Other stars might be adduced, but foremall 
telescopes like those w hich many of the readers of 
your paper possess, the close double stars are out of 
tho question ; but yet, on single stars, they may do 
excellent work. D r . Weber, with a refractor of 
2 j iu . aperture, has determined the amount and time 
ot variation in « Ursre—viz., from white to red, and 
with a period of about 33 duj s. And there are ofteu 
single stai'B, without doubt, which have 'equally 
remarkable variations, and only want systematic 
watching, and, to avoid errors, comparison with 
other stars near. I n looking through M r . Birming-
ham's observations on rod stars no one ean have 
failed to notice the groat quantity of variables in 
colour he has brought to light. H i s telescope was a 
4Mn., but very many of the stars he has found 
variable can bo well watched with a losser aperture. 
T w o classes of new variables present themselves to 
us—those variable f r o m blue to red, which are the 
rarer ones, and thoso variable from yellow to red, 
which are much more common, I believe, than is 
generally believed. 
I havo had a M S . l i s t drawn up of Btars possibly 
variable, notices of which have been sent to me from 
various sources, nnd also of stars suspected as vari-
able by Beveral authors. F o r the use of one or two 
gentlemen who have nlrciuly kiudly offered to assist 
iu watching them I have had copies made, and shall 
have great pleasure in forwardiug copies to any other 
gentlomcn who care to apply. T . E . E s p i n . 
Wallasey Reotory, Birkenhead. 
i A R I E T I S ( C O L O U R O F ) . 
[15087-1— T H E colours of the stars in "Celestial 
Objects " are taken from tbo " Celestial Cyc le ," 
Vo l . II. (which Is usually known as the " Bedford 
Catalogue") , unless directly referred to other 
sources, or inclosed in brackets by Webb. I think 
M r . Dennett (letter 15060, pago 222) must have 
-been mistaken in some way iu his ostimate of the 
colours of i Arietis. Smyth, iudeod, calls them pale 
yollow aud whitish, but Struve, in four observations 
between 1827 and 1832, Dembowski, in five observa-
tions in 1855 and 1856, and five iu 1802 and 1863, Mor-
ton, in one observation in 1855 and two in 1856, and 
Duner, in ten observations between 1868 aud 1875, 
agree in calling both of tbo eomponents white, there 
being no perceptible difference iu their huos. Dawes 
called them both yellow or yollowish on eight occa-
sions, and white on two, but Dawes had frequently 
called stars yellow which appear whito to other 
observers. On many nights it is difficult to distin-
guish between white and pale yellow, especially iu 
the case of close doubles, and I have frequently 
Been stars shine with a steady yellow light on 
ono night, while on tho very next night not a 
trace of colour could be detected. Tho slight 
difference of hue indicated by Smyth's observation 
(if indeed Smyth did really observe the colours, 
which is by no means absolutely certain), is pro-
bably due to tho extreme difficulty of tbe object 
in tbo liodford telescope of 5'9in. aperturo, Smyth's 
estimate of colour having been made when the two 
utars were only about 0 5" asunder. In the limited 
number of observations that I have made of this 
star, I have always seen the components whito. The 
questions of personal and iustrumeutal equation of 
tho state of the atmospbore, and a score of other 
eouBiilerationa, enter so largely ibto estimates of 
colour in st irs as to make it very unsafe to attempt 
to prove and change from merely ono or two obser-
vations. M r . Dennett uo doubt remembers the 
experiment instituted at Hurt se l l oa thu night of 
July 2ud, 1S29, when with the same telescope and 
eyopiece, sad almost at the same moment, one person 
called the colours of Cor Caroli light, dingy, yellow, 
and lilac, u second pulo blue and darker blue, and a 
third whito and plum-colour purple. Tbe following 
little list, which I have extracted from a largo 
number of similar observations, may bo interesting 
to M r . Donnett. I t should be remarked that all 
the observers used refractors. A is i llootis, B = 
95 Herculis, C = >i Cassiopeia?, D = r Horculia, and 
E = y (gamma) Lconis, a being the larger and I tho 
smaller of the two stars. 
Observer. Date 1860. + Colours. 
A 
Engolmunn 
Tal usage 
B . 
P . Smyth 
Secchi 
MucdonneU 
Duner 
C 
Main 
Duller 
D • 
Whitley 
Duuer 
E 
DemLowski 
Taliuage 
There is, by the way, a misprint in the star 
immediately preceding f Arietis—i.e. , v Arietis, in 
tho third edition of " Celestial Objects," where, for 
16 44, 1661 should be read. 
Nov. 11. H e r b e r t S a d l e r -
a b 
06-4 Very green Purple 
664 White Blue 
56 7 Greyish while Greyish white 
506 Green Red 
71 7 Gulden yellow Golden yellow 
7 1 7 Bright green Yellow 
72-8 White White 
72-8 Yellow Purplish rod 
68 7 White White 
68 7' Bright greenish Bright greeu 
white 
71-1 Golden A-hy 
71 4 Whito Whito 
S A T U R N — N E P T U N E . 
[15088.]—I S E N D a sketch of Saturu as seen upon 
tho right of Nov. 1, at lOh. 15m. G . M . T . , with 
m y j l l t i i . " C u l v e r " speculum. T i t a n , as will bo 
seenlby inspection, was at this time in S. coujuno-
A S T R A N G E P H E N O M E N O N . 
[15089.]—AT Littlomore, on Sunday, Nov. 3, 8.50 
to 9.15 a.m., was Been an invertud rainbow, or 
perhaps a parhelion, above the sun, and not oppo-
site, with its ends not curved downward, bnt up-
ward ; the curve was part of a circle smaller than 
usual, it did not continue of the same Bize; the 
purple tones of colour were uppermost, the orange 
ones b e l o » . The sky rather misty to the E . and 
S . E . , a few small patches of white clouds of a 
" mackerel " character on each side of tho sun, and 
reaching Well overhead ; notbiug but email cumuli 
to tho N . W . and S . ; a few Bmall drops of rain 
fulling at intervals tdl about nine o'clock. The 
cloud banks on the horizon below the sun not very 
marked, and whitish in tone. The bow was visible, 
first of al l , against a thin vapour-like cloud, bluey-
white, uftcrwards against the puro blue. Tho lower 
part of tho bow when first observed was about 60° 
above the horizon, and, had its curve been continued 
in a circle, it would have passed slightly beyond the 
zenith poiut. A t about 9.10 the curyo had become 
much smaller, so that, although its lower edge was 
then 65° or 70° from the horizon, its whole circle 
would have reached some 5° short of the zenith. 
The colours were brighter, and the bow terminated 
ruthsr suddenly as it approached two thin white 
clouds on each side of it. A t no time was more 
than one-eighth of a circle visible. 
Whether the sun was at u suitable height, and 
whether there existed in that direction any surface 
which would reflect the sun's rays, are questions for 
otberB to solve- The parhelion theory may suit 
better, but it is questionable whether other uppcar-
ances, .te., would ogroe with it. No actual 
measurements were taken, but a fair experience in 
star-finding aud cloud-sketching enables me to vouch 
for geutral accuracy. 
Spring Bank, Littlemore, Oxon. H . H u r s t . 
T H E T R I N I T Y H O U S E A N D T H E N E W 
O A S . 
115090.]—I S E E in our journal of the 8lh inst., 
under the head of " Scientific News," is inserted a 
paragraph upon the subject of a supposed new gas 
in which the T r i n i t r House are said to be making 
experiments, &o- Now, as I feel sure, from an ex-
perience of many years, during which I have been a 
subscriber to the E N G L I S H M E C H A N I C , that both 
you as its E l i t o r and all your readers profcr simple 
facts to idle rumours, I wil l , with your permission, 
tion with tbe / end of ring. The other two satellites 
to the right are, respectively, Enceladus and Mimas, 
tbo latter being at its E . elongation, whilst 
Enceladus had already passed that point and was 
approaching its n / conjunction. Of course, the 
apparent sizo of these satellites is necessarily exag-
gerated, as it would be almost impossible for the 
engraver to reproduce them to aotuul scalo. Dafiui-
tiou upon tho pluuct was pretty good; the shadow 
of the ring upon the planet, and of the latter upon 
tho E . uosa of ring, buing distinct and black as 
possible The riug is decidolly brighter than any 
portion of ths plaint, appearing as a brilliant bar of 
light projected upou the less luminous equatorial 
bult. A dusky line was also aeen bounding tbo S. 
or inner odgo of ring, whero it crossed tho planet. 
Would this bo tho crape riug ? 
The 111 in. was abo turned upon Neptune, which 
was beautifully seen as a perfectly circular, uni-
formly bright disc, without any vestige of belts, 
Hpots, or qtiusi-appcndugcs whatever, its colour is 
bluish white, but not so much of a decided blue 
tingo as Uranus. I took tho opportunity of trying 
somo stops upon the satellite, which was near its 
S P. elongation. It was steadily scon with 9io. ; 
but only g impscd ocoasioually with bio., f o r which 
upurturu it in a tolerably bovors tort. W i t h full 
aperture of tho l l j i n . 1 can follow it in any part of 
i t s orbit. W . O . F r a n k s . • 
Leicester, Nov, 4. 
state the facts connected with the subject in 
question, trusting that my private note accompany-
ing this paper will satisfy you that I Bpeak with 
authority though under a nam deplume. 
Tbo gas referred to is simply an oil gas, prepared 
under u system known as 1'uiticli's patent lighting, 
and has been in usu for more than three years for 
lighting the St- Juhu's Wood BOction of the Metro-
politan Railway as an experiment. ' . s has proved 
so satisfactory iu its r.-.mlts, both as regards 
economy and efliciunoy, that tho Metropolitan R a i l -
way Company has contracted with Pintsch'a Patent 
Lighting Company Limited to erect largo gasworks 
for them, and to fit the whole of their carriage* 
with their lumps. This work is iu a forward state, 
aud I believe tbe new year will see it in partial 
operation on tho Metropolitan hue; and that before 
auothor twelve months clupses the lighting of the 
whole, of tbn line will be nearly eomploted. On the 
inuiu line of the Great Eastern many trains, lighted 
on I'iutsch's system, have been running, and a large 
gasworks, for manufacturing the gas, may be seen 
at Stratford. 
This then, is the gas reforred to, and ns it, from 
its nature, can be used with very good effect under 
ooinpressiun, this quality has bvon mado avuilablo 
In introducing Piutscb a system for lighting for 
buoys ut eea, in rivers, eatuaric.s, Ao. A small buoy, 
upon this system, wus lately prcparod for the use of 
the Trinity Brothers, and lor auy tests or exporj— 
i . , J i m - n m « -
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L E T T E R S TO T H E EDITOR. 
[W* do not hold Ostrs.lvss responsible for th* opinion* of 
our correspondents. Th* Editor rewptotjvXty request* that a It 
aommutiicabion* should b* drencn up a* briefly a* poneible.] 
All oommunimlion* should he odirersed to the Editor nf the 
I'vouBa MKCHABIO, 31, TavUtock-street, Covoni-garden, 
W.O. 
A It Okeiptrl "ml Post-office Orders to be made Fayabl,' to 
3. PAFIHUOUS; KOWARPS. 
•.• In order toJaeililai* reference. Correspondents, wfton 
spee of any 1,etler previously inserted, will oblige by 
avtui/ioning the number of the Letter, at wellaslhe page on 
which it appear*. 
" I vmuM lifira everyone write wlmt he known, and as 
ranch on ho known, hut no more; and that not in this 
only, hut in all other subjects : For such a person may 
have- nomo particular knowledge and exporienoe of the 
nature of such a person or such a fountain, that u to 
other things, knows no more than what everybody does, 
and yet, to keop a clutter with this little pittance of his, 
will nnuVrtnko to write the whole body of pbysicksr a vice 
from whenco (rroat inconveniences derive their original," 
—ifontaione'e JSseav*. 
SUNSPOTS AND THE IRON TRADE-
COLOURS OF STARS—PLACES OF 
STARS—HEIS MAGNITUDES—RATS— 
T o " Y . L." 
[151821—A C E R T A I N parntzranh on tho iron trade 
and sun-pots in tho "Scientif ic News" of tho E N G -
L I S H MECHANIC must doubtless have amused all 
who have peen it. I confess I read it with somo 
horror, as the number of things the sunspots aro 
already accountable for would occupy many sheets 
of pnper. The rago, however, has somewhat sub-
sided. Probably many of those who possess telo-
scopes have boon naked for weather predictions from 
the spots thon visible. I havo more than onoe. I t 
is singular the way people jump at a oonclnsibn. 
Some years aso, when there wore a great number of 
sunspots, I heard it confidently assorted that tho 
increased number of thunderstorms and their 
violence were duo to tho increased number of spots. 
This iast summer there have been no spots or next 
to none, and I am Miro wo havo had thunderstorms 
enough. B u t fancy laughing at men of old, who 
said thnt a comet was tho sign of n coming war, 
when we nro told that tho snnspots affect the iron 
trade. I hoard it statrd a little timo ngo that tho 
fluctuations in tho length of tho undergraduates' 
gowns nt Oxford woro perhaps connected with tho 
sun°pots , and of course this is quito as probable as 
tbo snnspots nffecting tho iron trado. 
Tho difficulties of overcoming tho many obstacles 
that aro in t i n way of our determining aocuratoly 
the colours of stars aro certainly great. B u t if 
somo stars aro exnminod each night for comparison 
with those whoso colours we wish to determine, all 
results will b« found to be fairly accordant inter se. 
The reason why thore are many inaccuracies is often 
simply the presence of artificial light. I havo 
noticed that tho first impression of colour is always 
tho deepest. A yellowish star will appear yellowish 
rod at tho first glance, and soforth. The only star 
whoso variation in colour has boon determined is a 
Ursoo. I should much like to hoar if any other 
correspondents bnvo noticed this variation. I havo 
observed it a considerable number of times, but 
hitherto have only aeon it as a pale yellowish oranpo 
star, with sometimes a ruddy look about it . Lately 
I havo been observing the colours of stars, and 
compnring my results with those ohtained by a gen-
tlemnn well skilled in thin kind of work. The tele-
scopes employed wore two 5in. achromatics by W r a y 
nnd Tul lcy respectively. Tho achromatism is nearly 
perfection in both. Both are very slightly over-
corrected, but this over-correction is almost insen-
sible savo on tho most trying objects. Sometimes, 
too, I made UPO of a 3in., which in equally good. 
Out of 51 stars observed we only differ in 14, somo 
of which had boon previously suspected of variation-
The stars wero certainly all pale orange, ranging to 
red, but one or two double stars which we observed 
for colour agreed equally wolL 
I will only mention Castor, whose colours (both 
greenish whir ^ he observed with his 5in., I with 
mine nnd also the 3in. I observed tho samo star 
about the eame timo with a 4in. of Dancer's, a 4*in. 
of Cooke's, and finally with a telescope of over 12in. 
apcrturo by Grubb, which wns greatly ovor-cor-
rccted. Tho results are all the same. Upon this 
ono star then—and the colour is a vory pocnliar one 
—tho agreement with six telescopes by six different 
makerB was perfect. I was very much surprised, aR 
I fully oxpectcd, on looking through tho different 
instruments, to find tho colour at least slightly 
altered. 
On a closo doublo star tho effects we nhould 
suppose would bo difforont—a email telescope giving 
a different result to a largo ono. B u t on Binglo stars 
and on wide doublo stars, observations, if taken 
with due precautions, I find fairly reliable. 
In answer to query 3-101-1, p. 309,, a friond hns 
suppled mo with tho following plaoos of tho stars 
" P. R . " requires :— 
Lalando 21,185, R . A . , 10b. 52m. 22'0ts. 
D . , 37° 18' 50 9", year 1800. 
Groombridgo 31, R . A . , Oh. 7m. 30 37s. 
D . , 42' 56' 44 0", year 1810. 
Oeltzon 17,415, R . A - , 17b. 49m. l l ' l s . 
D . , 27" 29' 55-2", year 1850. 
Vol . I X of tho Harvard College " Observations," 
contains soven pages of corrections of tho misprints 
in tho cataloguo of Heis. Time will show if we 
havo as many misprints in the magnitudes also. A t 
present I can Hafely mention two. Those are r and u 
Pegasi, which are given as 5'4 magnitudes. These 
figures should be reversed, the presont magnitude 
being 4'5. 
" Y . L . ' s " letter (34-477, p. 327) certainly shows 
up a pad destruction. Some ono told me'notiong 
ago that ho had been equally pestered with rats. H e 
caught ono in a trap, covered it with tar, nnd let 
it go, and nevor was troubled again. I f Y . L . " 
will do the samo ho will most likely succeed in dis-
lodging tho vermin. T. E . E s p i n . 
Wallasoy Rectory, Birkenhead. 
NOTES ON OUR SATELLITE. 
[15183.]—MARIUS.—I am now in possession of 
many more facts respecting this crater than when 
the letters in Nos. 710 and 713 wero written. I n 
1792, Sept. 27, Schroter, with his 7ft. reflector by 
Hcrschot I . , first discovered it . H e depicts it in 
T a f e l L X . , F i g . l , o f his " Fragmontn." L o h r m m n 
shows it in his map, constructed with thn nid of a 
4'8in. Fraunhofcr rofractor. B. and M . omit it in 
their " Mappa Seleoographica," butSr.bmidt, in bis 
great 6ft. map, shows it, nnd two more further to tho 
B . of equal size, but the-o correspond nppnrently 
with the open valley mentioned in loktor 15126. 
Schroter, by the way, mentions the central mound 
of this crater, which B . and M . and L . miss, but 
how is it that all thoBe observers missed the most 
conspicuous object of the lot—the craterlot on tho 
floor P 
P E T A V I T T S . — Regarding this crater I do not pre-
tend to say that I havo paid nonrly tho amount of 
attention to it which I have to pome other forma-
tions, but still I have frequently looked at it for tho 
cleft, but bnvo nevor scon any so near npproach to 
tho circular form as is depicted on pngo 277. I con-
sider it probable that tho cleft cuts straight through 
tho inner ridgo of tho wall , the apparont bending 
being due to librnlion. 
Ilnr.T, (on S H E E P S H A N K S ) . — S e v e r a l letters np-
poarod in Vol . X X V I . rotative to an nllegod com-
panion off tho N . W . wall of thin orator. " B r i c k -
wall " believed he paw it with a 3 | in . rofrnctor. On 
nevornl occasions I havo looked at this object with 
2 i in . , 9 i in . , and 5Jin. apertures without any success 
at seeing a companion until about 8h. 30m. on Dec. 
2, when I made the following noto and ncoompnnv-
ing diagram : — " The crator Hel l was filled with 
shadow, and nearly all the district E . of it enveloped 
in it , so much BO that tho N . border of A . was 
obscured. The object on tho N . E . wall of B . was 
very unsatisfactory. The two objects closo under 
the N . W . wall of He l l , closo to where B . and M . 
place y letter, had tbo appearanco of two crater walls, 
but occasionally gave an impression that they might 
bo ridges." B . nnd M . Bhow several short parallel 
ridges, having a direction nearly N . and S. here. No 
trace of the rings was poen on Dec- 4 or 5. 
MISSING C R A T E R S N E A R P A R R T . — T h n Selena-
graphical Journal for Nov. 25 has the following 
under the above heading : — " According to Miidler 
tbero are a number of small craters on the open 
plain whioh lies to tho W of tho ring plain Parry . 
Tho l.irgost is Parry B . in 13° longitude and 7° 40' 
latitndo, which is drawn with an inner diameter of 
2J miles, and an outer diameter of 5 milos, nnd is 
described as being romarkably deep. North of it 
was tho smaller crater, P a r r y c, likewise very doep, 
and not far off wero a number of small craters. 
According to Schmidt these two romarkably deep 
craters havo disappeared. In this region Lobrmnnn 
saw somo low ridges, but no craters. In tho position 
of Miidlor's B and c ho drawn two very bright round 
hills, but makes the hi l l in tho position of c larger 
than that in the position of B . Thcso arc very likely 
Miidlor's craters, drawn under hich illumination, as 
soma of tho small 'r craters nro shown by Lohrmnn 
as hills. Schmidt has carefully examined this 
region, and has seen most of Matller's orators, in-
cluding tho two small crntors on each side o£ 
Midler ' s B , but ho sees nothing who™ this romnrk-
ably doep crater should bo. Tbe companion rrator 
c in also absent. . . . Ncison drawn both tbo 
craters B nnd c. . . . Neison drew the region 
under high illumination, nnd in tho placo of Madlor's 
R and c, saw two 5° bright spots, which ho took for 
Miidler'n craters. What then linn become of Miidlor's 
two craters ?" Since reading the abovo I have care-
fully compared B . n n d M.'einnp with tbo moonfrom 
6b. to 7h. on Decembor 4. Thorn appears to in* to 
have b'en some want of care on the part of M i d l e r 
in tho delincntion of this district. In fact I should 
fancy he drew it nndpr a high illumination, nnd con-
founded B and c with the rratcr Guerikc C -ird the 
smaller one N . of it. My note r u n s : — " Thoro 
appeals to be a bill situate in n light spot in pl"coof 
B . . . . The smaller crator c ar.d its neighbours 
still remain as depicted by B . nnd M . , though c in 
not ' very deep,' nor in it nearly so conspicuous as n. 
lnrger cratorlet they omit closo to tho W . wnll of 
P a r r y . . . or a Btill larger ono at tho junction 
of the walls of Parry , Bouplnnd, and F r n Mnuro," 
which they likewise omit. Tbo n^ovo observation 
was made with the 5}in. Calver mirror. The ter-
minator ran along the W . walls of Diophantus and 
Dclisle, and through Condamlne. 
F r a n k C . D e n n e t t . 
10, Terminus-terraco, Southampton. 
P.S.—To-night (December 6) I find tbe crater on 
Marins wall not very difficult with the central 3Jin. 
of the .'.Jin. mirror, and somewhat easy with '•'•'.In. 
powers 168 and 213. 
NEW RED STAR. 
[15184.]—THE star, 6 Dracnnis, is, I find, 
decidedly reddiBh. I t is not in Birmingham's cata-
logue of rod stars. I t is also possibly variable, as it 
was rated 6'5m. by Hein, wherens it is now fully 
equal to 4 Draconis (5m. Heis) . I t lies closely «. / . 
K Drnconis, nnd its reddish light contrasts strongly 
with tho white light of K. J. E. G o r e . 
Dromnrd Rectory, county Sligo, Dec. 4th. 
" W H I T E H O U S E ' S L U B R I C A T O R . 
[15185.]—IN examining tho diagram of Whito-
houso'n pulsating lubricator I must say (not in any 
way detrimental to tho ingenuity of Ihoinvontor) 
that I do not think it would bo so well iu practice 
as it looks on paper. There is no doubt tbo valves 
would work as stated, but after a few strokes of 
the piston (tho lubricator boing coider than tho 
steam) thero would bo a largo amount of condensa-
tion, and the specifio gravity of grouse or oil being 
less than that of water, as a natural consequence 
tho groaso or oil would float on the top of thn water 
contained in the cup, and when tho wntor had 
ripen above tho outlet it would then continuo to 
lubricate with water only, as tho grca ao or oil could 
not pomibly got out; but if with a plight alt/Cratioa 
he could continuo tho pipo to tho top of tho oup, 
with no holes in tho side ns marked, I think tho 
difficulty would be overcome. Tho above is my 
opinion of the working of the thing unless I mis-
understand tho diagram aud explanation. Hoping 
no offence to tho inventor. L u c a B - C a m b a . 
PRIVATE LETTERS TO CONTRIBUTORS. 
115186.1—I B E G to eiplorso tho remarks of 
' ' S i g m a " (letter 15170) relative to letters asking for 
information, Bometiuics of a vory trifling character, 
when, porbapn, one is busily engaged with something 
of a far moro important nature. I am always willing 
to impart informntion to applicants which will assist 
them in their studios, but, it is somewhat, dishearten-
ing when instoad of profiting by tho information 
given, tho applicant pursues his own course, nnd no 
real advance is effected. I havo received by this 
morning's post a letter asking for tiotliintr less than 
a method of dividing Webb's lunar map into portions 
by which tbe position of tbo terminator may bo 
a»certained on inspection ! If a letter incloses a 
drawing of any particular reeion, nccompanied by a 
list of tho objects especially noticed, and n t'mhcrcil, 
if practicable, in accordanco with somn previous 
nnmboring, so that oa«y reference can bo mudo, it 
will always meet with ottontion, although on imme-
diate acknowledgment uiny not bo- returned ; but I 
roally cannot givo my timo and ail the etceteras 
montionod by " S i g m a , " and r - c ivo in return 
nothing that will help on lnnsr work, but in somo 
instances rather retard it , while it stand, much in 
need of onorgotio workers who. with a little expen-
diture of brain power, couhf contribute greatly to 
th" advancement of selenography. Convsponilcnts 
writing to mo direct must strictly conform to tbo 
following instruetionn i—Inclopo a drawing, accom-
panied by n numbered list of tho obj"ctn dolincatod. 
W . R. B i l l . 
9, Grove-croBCcnt, Stratford, E . , Dec . 5. 
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r«t i» iV"l , not ni a c r a l ' r , only ns a darker mnrki' g. 
From ray nnn observations I hnv.t reason to think 
K l ' i n ' i Mejnet it m l n rratrr nt nil, hut merely n 
t . ry aballow tVajruatla*;. d c p r r , however, than tho 
rmi-h trtiBwirw v,iil« y like <h predion wliirh connects 
it w.th lh«t t u l r y h-tnron llyginnn nnd tho Spiral. 
It in Pffpeeltify inl re*ling to mo that so exco lent 
an o1 .erscr n« Mr. Ward has confirmed hy hia 
> b W l * l V » W IM7H, D-rember 31, tho continoation 
•if th« t » l > y 'h'oii/h tho Spiral, and thn ri ght volloy 
t- Mbaf n fihw*rd« from Ibn spoon-shaped tormina-
ti'.n of tht ll>t tuna rb'ft, a* oi'scrvtd by myself in 
IHJH, Oct Jwf 17, nnd iwtieanVJ in tho illustration to 
my Brl"-I«-o.i Mon'srr; i l , r i n the current number of 
ll.e O ' . i ' n t'ory. My drawing sbowa these morn 
rliarly than the engraving rbpiod from it. I should 
t^ i g!»d to IHT*' Mr. Wa-d'a confirmation nleo of tho 
ter,.» of low curved hanlis on tho W. of tho ro.curvod 
valley, as ahown in llio above mentioned illustration. 
H e n r y P r a t t . 
N O T R 3 O N O U R S A T E L L I T E . 
|IS32&r-HnmM C R A T E R S N E A R P A R R T . — 
W.i, Jntitinry 8 and 0, tho moon l i b . and 35b. 
' r*>sprrtirrly, after full , and thorrfnro under high 
illumination, the objects H and ( W , of Parry (see 
letter 16)83) were both visible aa bright spots, B 
b ing the largest. Under obliquo illumination the 
liill in the pi ire of 0 is smaller than the crater c. 
PMCUW' I . in irr S T R K A K S . — I n thoj4»fxon. Ken-is 
for January .Mr. Hitt directs tbe attention of ob-
server* to four object*, one of which ia the Prorlua' 
lilfht streak •yFtetrl. On January 8, the wind being 
rather too h gh for micromotric work, I directed the 
greater part of tho time from 10b. 20min. to 12h. in 
aligning tbe directions of tbo atrnaks in Ibis system. 
For tb'ir easier dccr ip l ion I have introduced a 
method of nomenclature whicli it wonld be well to 
rinp'oy pcrmanont'y in light streak work. It is as 
lollows :—Comrnenco from iho N . point, ntid work 
rnnnil R till yon come to N . again—as in the dotor-
min.t'on of tbe position of donbls stars—numbering 
tbe principal ttrcnk" I , I I , I I I , Ac. F o r smaller 
• ircaks, bciwe n any two of tho principal ones, 
r timber 1, 2, 3, A c , speaking of them as I . 3, I I 1, 
Ac. I thitli upcnk of tho Proclua' streaks in this 
manner. 
I . lMwecn a line drawn from the K . bord'r of 
Proclus, through I ) lo Mnrrobius, and one from the 
X . loid'-r of Prorlus towards a peak S. of Lentnn-
nior, t'je whole di 't ' ict i" tilled with fino strenks 
divergent from Proe us' N E . wall. The first of 
t h e c is I . nnd tho rc*t havo yet to bo registered on 
1,2. 3 i c . 
I I . From fast N . Inr.lor of Proclon, on a lino to-
w.i'ds n peak a little S. of Lemonnier, till about 
midway In twron Proclnn and Macrobius " a . " I t then 
Iw-oincs moro dilfnsed. and passes between a and B , 
on,a line towards Posidonius B . After passing be-
tween a and B it sonn loses itsolf. 
III. From the S.rl. bordor of Proclns, on a l ine 
towards Tnru-.tius A , but loses itself in tho highlands 
north of that rrafer. , 
I V . From S. border of Proclus, c'o»o N . of 
Pieai'd <i. I t losos itself § . of Picard. Very faint. 
V. Fiom S. border of Proclus to middle of Picard'n 
K wall, where it stops. 
V I . From S. bordor of Proclus, through Picard E , 
and continued to between Picard and Pierco. Very 
faint. 
V I I . From just N . of Proclus' N . bordor, parallel 
to V I , nnd brighter, tho two being about equi-
distant from tbo centre of* a line from Picard to 
Pi'TCO. and continued nearly to the apparent middle 
of the Marc. 
V I I I . From a littlo S. of the S bordor of Proclus 
to Pierce A — a little beforo reaching which a broader 
and more d ffusid ray leaves it, which curvfs round 
the N. border of A , and continues, gradually diver-
gent, to the border of the JVifrc S . E . of E i m m a r t 
I On this ray tbo Marc is of a differrnt tint, and 
o! ;-ets appear wira greater distinctness, ] 
l . \ . Froui i bo N'. bonier of Proclns to the S. border 
of CIsMMoVt F . 
On January 0, I I . , I f f . , V . , V I . , V I I . , V I I I . , and 
I X . , all sren ns described on the previous evening, 
e i c p t that V I . seemed rather brightor, and V I I . 
T i lh i r alinrbr than on that noonsion ; V I I I . was 
ca.ily vi.il.V t.'H it n-nrly ren.i-berl the W . hnrdov 
It, AT,,*,.. I,i,.t! *c„v nVi re-Vt<iht,4h>. 
I" ,i,*N>.-.-L , f citcH vss, a*, very >iar< spot visiblo 
tMasdikg) ttM * . Side of this crat> r. and likewise tbo 
* aVaa of tbo westoru.'' arm of tha cleft for some 
dirt ince, on January yd. l i b . I do not Bee it marked 
in either of tho ehsrts or diagrams which I havo to 
tftsd, although the;-- is a dark spot shown a little 
distance S. ot Hyginus. 
Southampton, J a n . 10. P r a n k C- D e n n e t t . 
•observations mado during tho two nights, and may 
interest tome of your readers. Tho mngniturtis 
were detrrmined with an opera-glass, and p,roat enre 
was used to obtain as much accuracy as possible. 
E a c h star was compared many timrs. 
I take tbe opportunity to thank several gentlemen 
who kindly offered to watoh tho vaiiables of which 
I mentioned that I had drawn up a list. I shall 
have mnch ploasuro in forwarding other copies of 
the same to any others who may caro to writo to me. 
The R . A . and Docl. of tho following nro for 
1855. T . E . E a p i n . 
Wallasey Rectory, Birkcnhoad, Jan . 6. 
Deol. Espin. Hois, llors. Name. 
* ' Oct! 
i>' Ceti 
*" Coti 
Coti 
•a Ccti 
27 Cetl • . . . 
28 Ceti 
M Ooti 
»t Ceti 
37 Oett 
» Coti 
•W Ceti 
V? Ccti 
•10 Ceti 
SO Coti 
t Ceti 
X Ooti 
- Oeti 
» Ceti 
y Coti 
; Eridanl ... 
LL8S88 Eridani 
46 Kridani 
47 Erirlani 
Hois 113 BrMbnd 
Erirlani 
51 . Krirlani 
p% Eriflanl . 
m Eridani . 
6* Erirlani . 
63 Eridani . 
64 F.ri'lani . 
+ Eridani . 
],r, 0t?5 KrWnni . 
I , L 0508 Kridnni . 
66 BrUVuri. 
fi Eri'lnni . 
68 Eriilant . 
A Eriilani . 
TX 0083 I^por 
h l^tporis .S'5 
f* Imparl* Tyfl 
a . Loporis 7r(i 
II. A.0.1613 Imports 511 
\ l^jioris 5-12 
i I.oporis 5*13 
8 Leporin 516 
§ Eetioris 6*6| 
v Lcporis 5*43 
Le|>oris 5-50 
Monocerotis 5'52 
^lonooerotis 5'55 
1904 „ 6-4 
nt. A . 
h. m. 
... 0 37 .. 
... 0 41 .. 
... 0-48 .. 
... 0 51 .. 
... 0 55 .. 
0'58 " 
... 10 .. 
... 11 .. 
... 17 .. 
... l H .. 
... 118 .. 
... 119 .. 
... 1'27 .. 
... 1 28 .. 
... 1 37 .. 
... 1 42 .. 
... 14* .. 
... 2 32 .. 
... 2'35 .. 
... 416 .. 
,.. 4-2.5 .. 
... 4-26 .. 
... 4-27 .. 
... 4 27 .. 
... 4-20 .. 
... 4-33 .. 
... 4-38 .. 
... V45 .. 
... 4-40 .. 
... 4 53 .. 
... 4 53 .. 
... 4 51 . . 
... 4 54 .. 
... 4 55 .. 
... 4-59 .. 
... 5 (1 .. 
... 51 .. 
... 5-2 .. 
50 .. 
n 
2 
3 
Tf.A.C 
5 
10 
II 
Monocerotis G-7 
Monocorotis 6-20 
Monocorotis 6*21 
Orionis.. 
IT* Orionis... 
rr* Orients... 
JT s Orionis... 
n-i Orionis... 
p Orionis... 
T Orionis... 
21 Orionifl... 
23 Orionis... 
29 Orionis... 
»j Orionis.,. 
•y Orionia... 
Orionis... 
4* Orionis... 
23 Orionia... 
32 Orionis... i 
Orion is... 
Orionis.., 
Orionis.., 
Orionis... 
Orion is .„ 
Orionis... 
Orionis... 
Orionis... 
Orionis.., 
Orionts... 
Orionis... 
Orionifl... 
Ot-tonis... 
Ortohrs .. 
I B 
. 11-213 , 
. 11-263 
. 12 33 
. 12103 
. 5-37S 
! 10373 
. 10 343 , 
. 10 573 
. 8423 
. 8-563 . 
. 15 213 
. 13J9S 
. 16-253 
. 1683 
. 16423 
. 11243 
. 11-38 
. 0183 
. 2-38N 
. 453 
. 3313 
. 7-33 
. 8-.123 
. 9163 
. 3 393 
. 2 463 
. 3-318 , 
. 5-423 
. 5-24H 
. 10 29S , 
. 12-453 . 
. 7 233 , 
. 5-433 . 
. 4 2.53 . 
. 4*516 
. 5173 , 
. 4 303 , 
. 8 578 , 
. 12 113 . 
. 12-T8 . 
. 16-2.13 . 
. 1373 . 
. 13-418 . 
. 13 203 . 
. 12-288 . 
. H-4S . 
. lt-533 . 
. 14-128 . 
. 14-553 . 
. 9-343 , 
. 10 363 . 
. 0-313 . 
. G-H3 . 
. 4103 . 
. 6-573 
. 6-42N . 
. 8-40N . 
. 5-22N . 
. 2-13N . 
. 9-56N . 
. 2-40N . 
. 7 03 . 
. 2-27N . 
. 3 24N . 
. 7-573 . 
. 2-328 . 
631N 
1- 42N 
2- 59N 
4-42 
442 
4-43 
4-46 
4- 46 . 
55 . 
510 . 
511 . 
515 . 
516 . 
5- 17 ., 
5 17 ., 
617 c 
519 ., 
515 ... 3-24N 
iri 
. 5-23 
. 5 23 .. 
. 5-24 ... 
. 5 26 ... 
. 5 2<;... 
5 23 
, 5-23 
. 5 28 
, 5 31 
531 
5-31 
5-33 
5-40 
5-54 
5-50N 
3-11N 
7253 
. . S-40S 
... s w 
... !>-4!'N" 
... 6133 
.. 1183 
.. 012N 
.. 2'418 
.. 2-413 
.. 7183 
.. 213 
.. 0-438 
.. fi-Snx 
4-0 . 
4-5 . 
5 0 . 
6 0 . 
4- 5 . 
6 0 , 
55 . 
, 57 , 
30 , 
4 5 , 
3 0 . 
42 
5- 9 , 
5-4 , 
51 , 
30 , 
4-2 . 
32 . 
40 , 
30 . 
59 
5-8 
58 
4 0 
5- 8 . 
, 41 
4-5 -
6 2 . 
6- 2 . 
, 5-5 . 
50 . 
6 8 , 
i-6 
, 3-3 . 
, 5-5 . 
• 4-7 . 
, 6-7«. 
, 4-9 . 
, 4-0 . 
, 5 0 . 
, 6-7 . 
, 4-7 . 
. 6-2 . 
, 6-2 . 
, 40 . 
4- 0 . 
5- 3 . 
, 5-5 . 
5 7 .• 
5-7 . 
40 . 
5-5 . 
4-2 . 
4-0 . 
4- 7 . 
5- 1 . 
47 . 
3-4 . 
50 
60 , 
. 5-5 , 
. 4 5 
. 37 , 
. 20 . 
. 5-8 , 
. 50 . 
. 55 . 
. 4-5 , 
. 6-2 . 
. 5 0 . 
, 6 3 . 
• 4'2 • 
! 3-5; 
20 . 
6-5 . 
56 . 
6-5 . 
60 , 
65 , 
60 ! 
60 . 
3- 4 . 
5- 6-, 
. 30 . 
56 . 
6 5 , 
6 5 , 
6- 5 . 
34 . 
54 . 
30 , 
4- 0 , 
3 4 . 
5- 6 , 
6 5 ... 6 0 
.. 6-5 ... 6'5 
6-5 
60 
34 , 
5-6 
43 
45 
60 . 
6 0 , 
I! 0 . 
, 54 , 
67 , 
4-0 ... 4 0 
60 
5-6 
, 50 . 
, 34 
, 20 
50 , 
50 , 
5-6 , 
5 6 . 
60 . 
50 . 
GO . 
5-0 . 
S-4 . 
3 « . 
3 0 . 
4 5 ... 5'4 . 
. 3 7 
. 50 
. 5-5 ... 
, 2-2 ... 
3- 0 ... 
4- 0 ... 
4- 3 
5- n 
5-6 
20 
8-2 
*-4 
4- 7 
5 0 
5- 5 
5-7 
50 
5-5 
5-3 
5-5 
3- 4 
5 0 
34 
50-
4- 6 
4-8 
48 
3- 6 
4- 6 
3- 6 
39 
35 
50 
5 3 
53 
3 8 
45 
38 
4- 3 
5- 2 
61 
4-6 . 
45 
7 0 ... 67 ... — 
, 60 
. 3 0 ... 
. 0 0 . . . 
, 4 0 ... 
. 6-0 ... 
, 5 0 ... 
. 4 0 ... 
5 0 ... 
, 67 ... 
5- 4 ... 
5 6 ... 
G O ... 
4-3 ... 
4- 3 ... 
5 0 ... 
6- 5 ... 
5- 6 ... 
6- 5 ... 
5-4 ... 
5 0 ... 
4-5 ... 
4 3 ,., 
5 4 ... 
4-5 ... 
4 0 ... 
5 0 ... 
50 
var P 
3 I 
var ? 
40 
3 8 
40 
4 5 
6'4 
50 
4-2 
4- 9 
3-7 
33 
47 
3- 8 
•3-6 
52 
52 
39 
5- 7 
53 
43 
35 
1- 9 
60 
50 
53 
4- 5 
58 
46 
J J 
4-3 
S'9 
32 
3 1 
43 
37 
4-7 
51 
2- 2 
2-6 
4-6 
R E P L I E S T O Q U E R I E S . 
",* In their amsvxsrt. Correspondents are re-
ipectfidhj requested to mention, in each instance, 
the title and number of the query asked. 
S T A R M A G N I T U D E S . 
[15327. ] - jAXUART:4th nnd 5th being moonlight 
night", and unsuitable for the work l am at present 
engaged in, it "truck mc that it would be interesting 
to determine the -magnitudes r f a fow stare, and 
compare them with tboso of { t e a and Hcrsohal. 
The following list has boon drawn up from tho 
E f f o c t o f T o b a c c o S m o k e o n P h o t o g r a p h s . 
— At a recent meeting of tbo Photographio Society 
of Berl in Professor Duby gave a lecture, accompa-
nied by specimens and experiments, on " Positives : 
their difforcnt Methods of Preparation." Ho pre-
sented a number of beautiful examples. F ina l ly ho 
undertook to show tho practical working, but tho 
paper, charged with bromide of silver, instead of 
yiolding clear and" beautiful prints as formerly, now 
gave only foggy, indistinct picture", which at first 
could not bo accounted for. D r . Harnccker, how-
ever, suggested that the trouble was duo to tho 
tobacco smoke that during the lecture bad filled tbe 
room. This conclusion was ngre.od to by all prosont, 
and the general opinion was that it would be quite 
impossible, under tho circumstances, to obtain good 
prints. 
[31100.]— L a u n o h E n g i n o a n d B o i l e r . — I wish 
fnrthor to nsk " Lancashire Fi t ter 's " opinion upon 
above. I n his first letter ho says my engino nud 
boiler will only bo suitablo for a boat 15ft. x 3ft. 6in. 
I wish to know if such 'a boat will be safe on a river 
liko the Mersey, ns I hive seen in thn M E C H A N I C 
that anything under 35ft. will not be at all safe in a 
rough aco. W h a t sized boat would an cngjno 
4in. x 4in. cylinder drivo, as I am told my boiler 
will suit snch nn engino? I am thinking of boring 
out tho cylinder of present engine, which is 2.1in., 
to 2Jin. I t will then leave tho body about J i n . 
thick, or porhnps not that. W i l l that ho sufficient 
strength ? Pb-aso tell mo what s is n d beat the 
engine will snit when made { ] bore. 4j stroke ? I 
should be glad if you would also describe how to 
proceed to bore out tbo cylinder, &c.—whether I 
Bhall havo to mako ports laryor—and any ueecsBary 
hints on chucking up. & c . wonld oblige ; also tbo 
kind of cutter to use.—DicrttT SAM. 
[33234 ] — T h e F l n t o . — I t is truo that tho lower 
foot-picco down to C does affect some of tho notes 
above, on flutes with small holes. This may bo 
shown by closing tho low C and C sharp while 
Bounding above ; but the same experiment will show 
Mr. Cridland (34700) that some notos of the first 
two octaves are not affected by this in any way. I 
fonnd nono of the left-band notes altered in these 
two octaves by tbo closure of the C and C Bharp on 
n comparatively Bmall-holed flute. Above, almost 
the whole of the third octave is thus affccte.d on 
small-holed flutes: bnt I think it is quito doubtful 
whether it bo for the worse. The experiment may 
be made more crucial by taking off the foot-picco 
and sounding tho notes ; but tbe change of toue, if 
any. is not as directly compared as in the first way. 
Now, if be really thinks tho tone of tho first two 
octavos improved by taking off the foot, I havo 
nothing to say : it ia a matter of opinion in which I 
cannot agree with him. The like experiments mado 
with lante-holcd fliitca will givo him even less ground 
for his belief, and I am content to wait tho result of 
tbo trinl. I havo not fonnd the C nnd C sharp any-
more nut of ordor than other keys. Tbey aro more 
complex, nnd, if mado poorly, probably would 
become so ; bnt I havo a fluto made by Boosey six 
years ago, and not a key and hut otto spring of 
which has yet needed repair ; bnt I may havo been 
more fortnnato than sonio others in this respect. Too 
low notes are not usually sounded readily, and they 
will not without practice. Half an hour's work at 
tho low C will give Mr. Oridiand enough improve-
ment to convince him that it iB mainly practice that 
is wanting. W h a t does he think of a tri l l on the 
low C ? In connection with this is tho point mndo 
by Mr. Sheridan also—that these low notes aro 
rarely nsod. Now, I hardly think a day passes with-
out my using these koys if I play nt all . Some timo 
ago, as a matter of curiosity, I turned over several 
volumes of the older flautists, and it is a fact that 
they seem to avoid their use; but in this respect 
there wero marked differences among theso writers. 
Nowaonys, so far from disenrdiug C , 1 find if I bad 
the B there are occasions to use it. The question 
about an extra A flat key I do not quite understand. 
The eight-keyed" Ante hns one key for A flat, or (i 
sharp ns I called i t ; and 1 doubt if I ever saw an 
extra one—or two keys for this note—on any ordi-
nary flnto. W i l l Mr. Sheridan read my words again, 
and ask himself if he has fairly represented them ? 
I said I did not eoe how any system of keying, bow-
evor elaborate, conkl affect tho tone of the flute— 
nor do I . I said nothing of other instruments, far 
lesa of Fnch a justly-toned iustrnment as tho slido 
trombone or the French horn. But with these even 
the greater facility of key? has nctnal'y pushed tee 
more perfect instrument largely out of use. T a a 
flute has been from tho first a keyed instrument— 
when the fingers were only kovs—and it has been 
constantly improving in mothoils of keying, power, 
tone, Ac. There is truly no royal road in keys— 
they simply mnltiply the fingers, or what the fingers 
can do, and really noerssite more consideration by the 
vsried choice of means they offer- ft aa-kff more te, 
rlri"-r fete t.ltwti hwiw **ntl te *-!»•- h«.Mt,ttit*-
•i. v.t j,MtW.»%e«Aitv»i. H •c-ivse ii .it ir..tvvs.-et 
system oi 'e^ys, tuou,;u simple ..HIOUK'O witou aius-
tored. I have not seen tho BweJt-ISH MBCII\ .NIO 
for 1370—perhaps if 1 had 1 would not havo written 
now—but I spoke of a bolo for each chromatic 
interval as ono step towards an cqnisonaut (lute. 
Thero are many steps of derided progress in fluto 
construction that do not depond in tho loast upon 
tho caprico of professors, and nro not likoly to bo 
ever taken back. Somo of the most elaborate appa-
ratus I have seen bnve never been exhibited to tho 
public at all, nor attempted to be, and 1 have no 
donbt that continued improvements will ia timo 
make tho flnto greatly superior lo what it is now. I 
would not discourage any who use t i n eight-keyed 
flute, and I havn rather refrained from stnlintr tho 
advantages of superior instruments, as I beliovo I 
might justly do, for this very reason. Those who 
havo them should know well their valnn. l int they 
nro expensive, nnd thereforo manv a ono who would 
do finely with them haa beou limitod to tho fewer-
\ 6 2 8 E N G L I S H M E C H A N I C A N D W O R L D O F S C I E N C E : N o . 7 2 8 . M A U C I I 7, 1870. 
number was only 60 l itres. I n soiuo depart-
ments tho consumption is only 38 to 80 litres per 
head, whereas i u others i t is 360. T h e con-
sumption of cider tends to d i m i n i s h ; i t is only 
20 litres per head. B u t brandy is drunk to 
faci l i tate tho eligostion of cider ; and the moro 
eidur tho more brandy. T h o consumption of 
boor has increased considerably wi th in tho last 
f i f ty years. I n 1823 i t was ubout 8 l itres per 
iulmbitunt; it is now about 22 litres. T h o con-
sumption of spirits, w h i c h was about 2 litres per 
head i n 1837, is now represented by 3 litres. 
T h e departments whioh cousumo most spirits 
aro thoso w h i c h do not consume much wine . 
W i t h regard to spirits, M . L u u i e r proves that i t 
• is i n tho departments consumiug most spirits 
that most cases of accidental death, through ex-
cess, occur, und tho cases of apprehension for 
drunkenness are five times more numerous in 
these departments than in those consuming p r i n -
c ipal ly wine. Alcohol ic insanity , too, is almost 
everywhere i n proportion to the direct consump-
tion of spirits. T h e only exceptions ure L a 
Vendee and Chareuto Iuferieuro, whoro they 
dr ink only white w i n e s ; but these taken in excess 
aro as dangerous i n this respect as brandy. 
. F o r preparing regular crystals of any sizo, the 
Archiv tics l'haimacie gives tho fo l lowing direc-
t ions : " Y o u make a solution of tho substance 
. of sueli concentration that, after twenty- four 
hours, a l>urt of tho salt becomes separated i n 
crystals . T a k e somo of tho finest of these 
crystals and pluco them on a glass in a vessel 
w h i c h is higher than it is wido. Dissolve a little 
of tho d r y saline muss in a quant i ty of tho 
mother-water, add this solution to tho whole of 
tho mother-water, then sprmklo w i t h this hi iuor 
tho crystals placed on tho glass plate. A f t e r 
about twelve hours separate tho l iquid, and dis-
solve in a smal l portion of it , again , a little of 
tho dry sa l t ; mix the solution w i t h tho mother-
water, Mid pour tire whole on the crystals on tho 
glass. Y o u repeat tliis operation every twolve 
hours,' unt i l the crystals have acquired the size 
wishei l . T h e vessel containing the crystals 
should, preferably, be placed in a col lar ." 
According- to H o r r W o l l u e y (who has late ly 
studied tho subject), vegetable mould and the 
deeper subsoil contains a lways a less amount of 
water when under a covering of l i v ing plunts of 
tho nature of herbs than when without vegeta-
tion. T h o d r y i n g effoct of tho plants is greater 
tho closer they aro together. T h e outermost 
layer of ground under plant cover is commonly 
moister than tho corresponding layer of u u -
Bliaded ground, on account of the precipitation 
of dew out of the a ir between tho plunta. T h e 
air layer abovo a plant-covered surface a lways 
contains a larger quant i ty of water than that 
abovo ground without vegetation. T h e propor-
tion of water i n ground covered w i t h lifeless 
objects (dead plants, dung, stones, &e.) is gene-
ra l ly greater than that i n uncovered ground. 
T h e retention of water b y ground under a cover-
i n g of lifeless objects is tho result of the d i m i n u -
t ion (thereby caused) of evaporation of water 
f rom tho ground. G r o u n d covered w i t h plants 
is tlnjcst dur ing tho w a r m season, that covered 
w i t h lifeless objects most moist, \vliile uncovered 
ground stands between tho two in this respect. 
A t a recent rneetiug of tho F r e n c h P h y s i c a l 
Society, M . U n r e e l Deprcz described an electric 
indicator of pressures, constructed by h i m for 
tho Compagniodu Nord . T h e movement of each 
piston of the locomotive is trausuiitted directly, 
as in W a t t ' s indicator, to a cylinder covered wi th 
smokebluck. T h o pressure of steam iu the 
cyl inder is transmitted through u pipe to ono of 
tho faces of a smal l movublo piston, P , the 
other face of w h i c h supports a pressure, I I , 
w h i c h can ho var ied at w i l l uud in u continuous 
manner. T h o course of this piston is nurrowly 
l imited by two stops. W h e n e v e r tho pressure iu 
tho cyl inder exceeds 'the' pressure H , tho pistun 
P is displaced, and causes an oloctrio circuit to bo 
made. T h o current, through a n electro-magnet, 
forces against tho blackened, cyl inder a btylocuu-
nected w i t h the apparatus by w h i c h tho pressure 
H has been produced, and so oonneeted thut its 
displacements along the cyl inder curve are pro-
portional to tho values of H . T h u s at each 
stroko of the piston a point on tho indicutor 
eurve is obtained. Y o u pass f rom ono point to 
another b y v a r y i n g the pressure H . 
T h e speakiug machine w h i c h was long 
exhibited i n Pur i s at the G r a n d H o t e l und at 
Robert Houdin ' s theatre, has recently bcou made 
tho subject of a properly scientific lecture by M . 
Gar ie l , ono of tho medical professors in P a r i s . 
M . B e r t presided. T h o machine was formerly 
brought forward w i t h an air of mystery uud 
without adoquato scientific explanation. La 
Nature now retracts, the statements in w h i c h i t 
once suggested that tho clioets wero to bo 
explained by some k ind of voutriloquisiu. 
I n the first hal f of 1877 (wo learn from 
Atmslto IndmtrieUet) B e l g i u m produced 6,694,000 
tons of coal w i t h 98,600 workmen, receiving an 
uvonago wage of 3 f. 12io. per day. I n tho first 
half of 1878 the production h a d risen to 
7,258,500 tons w i t h only 98,000 workmen, 
receiving on an averago 2f. 9c. Theso figures 
show in what measure tho over increas ing 
introduction of mechanical means of work ing , 
and tho improvement of machines for excavation, 
and apparatuses for transport, gradual ly diminish 
tho cost of production. 
T w o longthy discussions have recently been 
going ou in the F r e n c h Academy of Sciences aud 
tho Academy of Medici no respectively; the 
former on Alcohol ic Fermentat ion ( M M . Pasteur 
aud Berthelot) , tho other Septicaemia and G e r m s 
( M M . Pauus , Col in , G u e r i u , &c). A fu l l account 
of both w i l l be fountl i n Monihur ijcuittifitjitt: for 
F e b r u a r y . 
Physiologists liavo often been s truck w i t h tho 
remarkable similarities between a miisulo aud tho 
apparatus of an electric fish. Bo th are subject 
to w i l l , provided w i t h nerves of centrifugal 
action, have very s imilar chemical composition, 
and reseprblo each other i n some points of s truc-
ture. A muscle i u coutractiou und in tetanus 
executes a number of successive smull movements, 
or shocks, and a liko complexity has been proved 
by M . M a r o y in tho discharge of the torpedo. 
T h e two organs are s imi lar ly affected by tem-
perature, poisons, &c. M . M o r c y has recently 
extendod his observations to the gymnotus, und 
w i t h s imi lar results, confirming tho theory of 
homologous character i n tho two organs. H o 
has also mado a n interesting experiment on tho 
torpedo, v iz . , exai i i iuing the discharge of tliis 
fish w i t h the telephone. S l i gh t excitations pro-
voked a short eroukiug sound (tvassenu/it). L u c h 
of tho smal l discharges composed of a dozen Jtitxtt 
or pulsutions, and lust ing about l - 1 5 t h of u 
second. T h o souud got from a prolonged dis-
charge, however, continued three to four seconds, 
aud consisted of a sort of groan, w i t h tonality of 
aboutmi , (165 vibrations), agreeing pretty closely 
w i t h the result of gi-uphiu experiments. 
A skat ing r ink, offering 16,000 square feet of 
artif ic ial ice i n ono sheet, is i n successful opera-
tion i n N e w Y o r k . T h i s enterprise of M r . 
R a n k i n is notable ohiefly for its muguitude. 
Something l ike nine miles of gas -p ip ing are 
required for circulation of the refr igerat ing 
l iquid, w h i c h is pumped through after being in a 
freezing chamber somo 250ft. long, where ice 
is liquefied by means of salt and other solids. 
T h e principle involved is s imply that of tho ice-
cream freezer. A t ight floor was la id over a 
surface 200ft. by 80ft; on tliis floor a network of 
pipes wus laid, und the whole flooded wi th two 
or three inches of water. T h o surfuco of the ice 
remains dry , though the atmosphere of tho r ink 
is warmed by ha l f -a -dozen large furnaces. T h e 
temperature of the refr igerat ing l iquid is said to 
be raised only 10 degrees whi le on its nine-mile 
journey. 
A m m pigraeut, said to possess excellent 
covering properties, is prepared, according to 
Meissuer's patented procedure, by bringing together 
the sulphide of barium uud sulphate of 2 H M in 
solutiou, und subjecting tbo precipitatu which 
ensues (u mixture of sulphide of zinc uud sulphate 
of burytu) to tbo actiou of superheated steam, by 
which, at white heat, ull tho zinc sulphide wi l l bo 
converted into zinc oxido. 
M . DI-:LAI-OSTAJ>TE has commuuieuted to tho 
French Acudcmy thu fuct that bo has succeeded iu 
isolating from tho Mineral siptjido (from Amherst, 
Vu. ) a Uuso whoso characters agree closely with 
thoso of Mariguae'a yttorbiu. i n a paper read 
before thu same society, M . Dieulufuit demonstrated 
tbe cxi.ste.ucu of baryta and strwitia in al l ' the p r i -
mordial rocks, affirming that these earths may 
readily bo detected in feldspurs, iu miru of primi-
tive rocks, iu granites, uml syenites. H e regards 
tho primitive rocks us thu original source of burytu 
and atroutia. 
T u n yearly production of potush iu Fruuce is 
estimated at 14,000 tons, 10,000 of which uro 
obtaiuud from beet-ashes und 1,000 tous from the 
refuse of wool. 
L E T T E R S TO T H E E D I T O E . 
— — 
[ We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that 
communications should be drawn up as bnefty us possible. ] 
All communications should be addressed to the Knrruit of 'oe 
KNOMBU HF.CUS.NIC, 81, Tavistock-street, fiMHI mi4nm 
W. U. ' 
All Cheques and Post-office Orders to be made J'ai/alte to 
J . FASSUOBK 111,ii AI.CS. 
*«• In order to facilitate reference, Correspondent, when 
speaking of any Letter previously inserted, will obi,ye by 
mentioning the number of the Letter, as well as the page on 
which it appears. 
" I would have everyone write what lie knows, and as 
much as he knows, but no inorc -, and that nut in tlus 
only, but in all other subjects : Fur such a person muy 
have some particular knowledge and experience of th« 
nature of such a person or such a- fountain, that as to, 
other things, knows nu more than what everybody dues, 
and yet, to keep a clutter with this little pittunee of his, 
will undertake to write the wholo body of physicks: a vice-
from whence great incouveuienccs derive their original." 
Montaigne's Essays. 
»»« • 
T H E C O N S T E L L A T I O N O F M O N O C E R O S . 
[15450.]—MONOCEIIOS, though very poor iu stuts 
of the brighter lnugnitudes, and in this respect singu-
larly contrasted .with its neighbour, Orion, has yet 
very many beautiful galaxy fields. F r o m all tho 
priucipal stars beiug of nearly tho same magnitude, 
it becomes a matter of BOIUB difficulty to find any 
object. Tho difficulty is also very much increased 
if Proctor's " A t l a s " is consulted—so mauy stars 
visible to tho naked eye are omitted; ami, ugaiu, 
what is, perhaps, still worse, the D A C magnitudes 
adopted by Mr. Proctor aro so erroueous. 11 
Moiiocerotis, that most exquisito trijile star, is a 
very good cxumplu of the faulty nature of tho 
magnitudes. I t should be giveu us a star of the 
4 5 magnitude. The following other erroneous 
magnitudes should bo homo iu mind :—19 and 20 
are given as of the 6 magnitude,, aud should be of 
tho ti'6; 10 should be marked us a 5 muguitude. 
W i t h a view to assist in the identification of other 
objects iu tho constellation, I have drawn up the 
following list from Heis, using Heis's positions aud 
magnitudes, and thu uumbcra he has affixed iu his 
catalogue:— 1 
* f l i g h t 
Nome. Ascun 
B . A . C . 1950 
Heis 5 
" 8 
" 9 
" il 
» S „ 28 
„ SI 
, 32 
„ ' 3 5 
» 36 
» 45 
„ 60 
„ 63 
Piazzi 6-257 
• Heis 60 
„ 62 
„ 63 
„ 08 
y , « 
\ 75 
Piazz i 7-86 
Hois 89 
„ 91 
„ 92 
27 Monocerotis 
Hois 97 
. , . 98 
h. m. 
5 58 
0 7 
6 8 
6 8 
0 8 
6 12 
6 12 
6 16 
6 17 
6 23 
6 24 
6 26 
6 26 
0 29 
6 29 
6 35 
6 40 
6 43 
6 43 
6 48 
6 51 
6 64 
6 59 
7 0 
7 7 
15 
38 
43 
45 
62 
65 
59 
Decl iua- Magui-
tiou. J tudc. 
10- 11 S. 
4-32 S. 
4-20 N . 
4- 50 S. 
9.0 S. 
9-20 S. 
2- 53 S. 
8-68 N . 
11- 27 S. 
11-38 N . 
8- 3 S. 
11-4 S. 
1-6 S. . 
5- 4 S. 
6- 15 N . 
9- 2 S. 
8-50 S. 
7- 52 S. 
8- 33 N . 
10-8 N . 
7-31 N . 
6- 31 S. 
5-8 N . 
7- 42 N . 
10-4 8. 
5- 42 S. 
6- 25 S. 
8- 49 S. 
S'3 S. 
3- 17 S . 
6-26 S. 
8',')0 S. 
0 0 
6-0 
0 0 
o-d 
6-0 
6-0 
0-0 
6-0 
6 0 
5 0 
CO 
6-0 
5- 6 
6- 0 
6 0 
6-0 
6-0 
0-0 
6-0 
t o 
6 0 
0-0 
CO 
6-0 
6-0 
5- 6 
6- 0 
6-6 
6-0 
6-0 
T b e star 15 Mouocorotis should bo marked as vari-
able. T b e stars marked us 77 and 78 Monoecious, 
Mup V . , aro bclougiug to Orion iu Map I V . ; they 
do uot uppcur. 
T h e tollowing stars have been suspected vari-
able 
Name. 
2 hh 12146 
1 B i r . 147 
3 B .A.0 .2300 
4 23 Mouocer. 
6 AnonMouoo. 
0 . B i r . 178 
h. m. 
6 28 
6 24 
6 55 
7 5 
7 23 
7 23 
Docliua- V a r i a -
tion, j tiou. 
2.21 N . 
2.66 S. 
11.10 N 
0.0 S. 
1.39 S. 
10.4 S. 
I 
C i to 8; 
i!- to 8 j Birui iug-hli':;. 
1' ranks. 
Hl-ltsdicl. 
4 i to 9 !| (lore. 
I I Birui' i ig-6 to 7 ham. 
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Many afnrs in Monorrron nro of cxquisito colour, 
nu.I the leleaoope Maybe WoR employed in aweoping 
fhrmigh 111" Galaxy holds, when many pretty p a i n 
will bo caught up. Tho field round 10 is well 
trnrtk looking at. 7, 5, Heis 11, Hois 28, may be 
mention?..! as iiuo orango star3. 
T . B . E s p i n . 
Wnllowy Itcctory, Birkenhead. 
K L E I N ' S C R A T E R . 
[15141.1 — I I IKO to acknowlcdpro M r . Birt 's 
loiter 15133. I should havo had miirh pleasure in 
sending to Mr. B ir t iny drawings of this object, 
but be will nowrcccivo copies of them accompanying 
my letter 15132,'and although not exactly giving 
tho elTcct of tho drawings themselves, they wil l 
probably, so far as position is concerned, suffico for 
his purpose. I may mention I havo hoard from Mr. 
I la x ' - i i'lcll on tho subject, and it seems ho mado no 
drawing. Ho assigns as tho reason for t h i s — " I 
found tho district BO well '^presented in D r . Kle in 's 
dm wing that it scorned VJ mo there could bo no 
diliirultyin identifyiug tho now crater by anyone 
having a copy of tho drawing to refer to." M r . 
l.Uxcntlcll evidently considered ho saw tho objoct in 
the placo assigucd to it on Kle in 's map, and as my 
drawings show it at, or very closo to, tho same 
position, I sco no reason to question tho identity of 
our observations eh far as our both examining tho 
fame object was concerned. J . R a n d C a p r o n . 
P H O T O G R A P H Y ' A T T H E R E D E N D O F 
T H E S P E C T R U M . 
[15(52.]—I W A S much surprised to sec the letter 
(lfi.')OO, p. 663) Ou^he above subject by " T h o Ghost 
of Dagucrre, accusing Cnpt. Almoy, of claiming 
tho reputation of a new discovery iu photography. 
Cnpt. Abney cannot he held answerable for tho 
inferences of " some of bis friends." T h a t bo knows 
very well bo is not "the talented discoverer of 
photngrnphy at the red end of tbo spectrum " may-
be seen by referring tn pago 201 of " A Treatise on 
Photography," published by Longmans, Green, 
nnd Co. , aud written by Captain Abney, where tho 
following occurs:—" The registration of the F r n i i n -
bofer lines of the solar spectrum was effected by 
Bccqncrcl and Draper ," & c , fcc. " T h o latter 
performed the fent of registering tho lines in tho 
least refrangible portion of tho spectrum by the 
reversing action of the red rays, of which a descrip-
tion will be given subsequently." A n d on tho page 
before be refers toBccquerel, Horschcl, Draper, and 
Hunt a» the physicists to whom a great deal of our 
piescnt knowledge of this subject is due. 
P r i s m a t i c . 
T H E O R I G I N O F B R O N Z E . 
[15453.]—-MR. W . MATTIETJ WILLIAMS is a wel l -
known authority upon metallurgy, and an original 
thinker, as everyone knows who has studied his 
" Kind of the Sen " ; hence, when I saw the signa-
ture to hi" Vrter, I was quite prepared to find some 
now diid striking suggestions. I must heartily 
thank him for helping us geologists out of a diffi-
culty. Wo knew brouzo was actually used beforo 
iron (tbe Azfoes, for instanco, wero in their bronzo 
ngo whim Cortcz conquered them); but it always 
seemed strange that an alloy should bo manufac-
tured before singlo metals woro utilised. This 
diflirulty Mr. Williams has explained, and that in 
a manner so simple, that ono wonders why it was 
aewtt thought of before: 0110 always thiuks that, 
whan an original mind gets a grip of a now fact. 
Airy schoolboy, for instance, can understand gravi-
l a l i ' .n aud natural selection. 
The neolithic peoplo undoubtedly usod '! pot-
boil, T S " of atone, aa I had shown ; and only to-day 
I havo taken a friend to a neolithic workBhop, where 
wo found plenty of flint-chips, the old hearth with 
its ashes, split bones from the lang-syno dinners, 
bits of crude pottery, and .any quantity of pot-
boilers. What so natural, then, as that bronze was 
•tti u ovcred iu consequence of pebbles of tin-stono 
and eomirr pyrites having been used as pot-boilers. 
J l r . williarns' suggestion, moreover, helps us out 
of «-..-,Liicr difficulty. I t has always been felt that 
copper and tin were probably used separately before 
tbe compound of tho two was effected. S ir John 
Lubbock thinks such must hovo been tho caso, and 
many arcbrcologists agreo with him. B u t all admit 
that this belief is founded cntiroly upon tho theoret-
ical clttVadlj of accounting for an alloy having been 
produced by people who hod hitherto beon ignorant 
of the UHO of metal, and not upon a atudy of anti-
quarian roliea. No one haa over yet found an in-
plemcut of tin, or hns suggested a " tin ago" ; and 
copper tools are exceedingly rare. Indeed those 
implements which are said to bo mndn of copper 
havn boon so designated from their general aspect, 
and not from analyses; and in one instance, at least! 
in arnica a "copper " celt was analysed it waa found 
to eoutain tin. 
Sir W . It . Wilde has suggested that tho " copper 
age " was probably of very abort duration, nnd has 
heuco left but few traces. But this is rathor a 
solof ion of a theoretical proposition than nn expla-
nation of known facts. W 0 may with safety Bay 
that Western Europe affords no traco of an ago of 
copper or of tin. 
Now, Mr. Williamn' suggestion does away with 
this difficulty, by showing us bow an alloy could 
bo discovered accidentally, without any previous 
knowletlgo of tho properties of tho separate com-
ponents. 
F r o m what wo at present know respecting tho 
comparative anatomy of tho peoplo of tbe ncobthic 
and bronze ages, it appears that tho former wcro 
invaded by a different race, acquainted with tho 
uso Of bronze, and this seems to have been the case 
all over Western Europe. Whothcr tho tin was 
obtained from Cornwall or not, we scorn to havo 
been indebted to tho E a s t for tho general introduc-
tion of bronzo into this country. Thia docs not, of 
course, militate against M r . Will iams' argument. 
A l l that ho requires is that a people should uso pot-
boilers in a district yielding tin-stouc and copper 
pyrites. 
Antiquarian researches boar out M r . Will iams' 
remarks about gold and silver to somo extent, but 
neither metal has yot been found associated with 
neolithic remains. Gold ornaments wero used in 
tho bronze nge, but silver, I believe, was not known 
until afterwards. Respecting theso metals, which 
are found native, it may bo remarked that thoir 
discovery among stono ago relics would not of 
necessity show any metallurgical knowledge, inas-
much as they need not bo smolted, but would be 
used as stones, just as tho Indians around L a k e 
Superior worked the native copper into weapons 
without tho aid of fire. T h e y took advantage of 
the malleability of tho material, but know nothing 
about its fusibility. 
S . B . J . S k e r t o h l y . 
C A I R N B U I L D I N G . — A N T I Q U I T Y O F 
M A N . 
[15151.]—Mn. SKrnTCiii .Y says cnirns are still 
erected in tbe Hebrides and other parts of Scotland. 
I t may interest some of you r readers to k n o w that 
between Lough G 'orrib and Lough Mask in Ireland 
(a wild and uncivilised district) they nro being built 
nt f be present day. ' E a c h family iu tho neighbour-
hood has its own cairn on tho side of a mountain 
covered with loose broken pieces of rock. I t is the 
custom after a death for tho relations attending tho 
funeral each to add a hit of atone to tho family 
monument. Perhaps a hundred of theso cairna aro 
to bo found covering tho hillside. I u some cases 
where tho family has emigrated tho cairn has par-
tially fallen down, but others are evidently well 
carod for and looked aftor. No doubt this curious 
custom, which throwB a littlo light on tho uso of 
eairnB,has been noticed by somo of our antiquarians, 
but it struck mn as Btrangc to Bee cairna being built 
in theso days of microphones. •' J o n a h . 
T H E N E W Z E A L A N D R A I L W A Y S . — I V . 
[15155.]—DtmiNO thepast month serious damage 
haa been caused both to tbo railways already com-
pleted and open for traffic and to those in course of 
construction in tho South Is land b y tbo unprceo-
dcntcdly eovcro floods occasioned b y the overflowing 
of tho numerous large rivers which cross that 
island, through tho melting of tho snow on the 
mountains, it h av ing fallen in tbo winter to an 
extent never hitherto experienced in New Zealand. 
Tho traffic on nil tho South Is land main lines has 
been interrupted repeatedly, and at tho present 
timo is once moro Buspendod, owing to tho collapse 
of another of tho principal bridges, that over tho 
Hangitnta B i v c r , which was heavily flooded again 
last woek. Tho.recurrence of theso disasters is very 
unfortunate j ust ae tho main trunk lines wcro being 
brought into good workiug order and the openiug 
of the 20-railo line, whioh wi l l unite tho two main 
systems of tho South M a u d , sti l l has to bo post-
poned in connoquenco of theso repeated obstructions, 
although trains have actually passed over tho wholo 
length. I t is hoped m i d expected, however, that 
all tho difficulties wi l l have bocn surmounted by 
tho end of this week, and that tho express trains 
then wi l l bo able to run the wholo distance from 
Christchurch, throughDunedin, to lnvcrcargi l l .arun 
of about 370;milcs, which is to bo dono in 16 hours, 
including stoppages, or a little under 14 hours 
actual running tune, equal to about 27 miles an 
hour. Not very fast your readers wil l say, but it 
must bo recollected that the N e w Zealand Govern-
ment railways wero designed for a speed of ouly 
15 miles an hour, and the speed is being increased 
only by degrees, and very cautiously, in compliance 
with tho public domonds. Tho gauge, too, is but 
3ft. 6in., tho rails aro light, only 571b., aomctimos 
ouly 401b., per yard, and the engines designed for 
hoavy draught and not for speed, none having 
driving-wheels larger than 4ft. diameter, or cylin-
ders of moro than 14in.. Tho best speeds at present 
aro run by tho American 4 whcol coupled engines 
(drivers 4ft., cylinders 12ft. by 20ft.), with lending 
nnd trailing 2-wheeled bogies ; and by the 8 wheeled 
Fairlios (dotiblo 4-wheel coupled, driven! 3ft. 6iu., 
11 in. cylinders), and hitherto theso havo not been 
allowed to exceed 46 miles an hour, although they 
arc believed to bo capablo of doing 60, if not more. 
Tho high piston speed, of courso, is agaiust them. 
No particular alteration of times, ice, has taken 
placo ainco my last lotter, oxecptiug 011 tho W e l -
lington main line, which, as I mentioned, was 
al lowed four hours to run thn 45 mUos to F c a l h o r -
ston, in conacquenco of having to cross f.ho K i i n u -
taka Mountaina by a 16-mile bank of 1 iu 45 from 
tho south side, and a 3-mile incline of 1 in lo on 
tho north Bido, tbe latter worked on the F e l l pr in -
eiplo with a third rail . I Btated that tho F e l l 
engines had not proved nn unqualified success, 
throe of tho four engines already boing under, 
repair after barely a mouth'B work. I am glad to 
loarn, howover, that, tbo repairs required wcro of a 
very trifling description with ono exceptiou, and 
tbn,t throo of tho four engines nro working wel l 
and satisfactorily. I t haa been found practicable, 
moreover, to accclcrato tho apcod generally to a 
material extent; and tho new time-table, which 
cornea into force to-day, reduces tho timo from 
Wellington to Fcathcrstono to 3 | hours (instead 
of 4), and to 3h. 6m. for tho up-journcy. T h i s 
ia accomplished by running faster over the uioro 
level parts of tho line, where 35 and 40 miles 1111 
hour can bo run with perfect case and safety; in 
fact I havo timed the Fairl io engine at 45 miles a n 
hour onco or twice. Of course, tho Bpced down 
tho 3-mile inclino of 1 in 15 ie not quickoncd, as 
that cannot be done with safety. F o r those thrco 
miles, therefore, 30 min. is still allowed. Orders 
havo been sent to Eng land for some so-called. 
"6inglo Fa ir l i e s ." which wi l l be tauk-ougiiics 
running on 10 wheels—6 being couplod, and with 
4-wheclcd bogio. Tho couplod wheels are to be 
placod as closo together as possible, BO as to reduce 
tho wheel-base to tho utmost practicable limit in 
order to round th© sevcro curves on tho Wellington 
line, there being between 40 and 60 of loss than 
8 chains radius, mauy of 7, Bomo of 6, and a few-
oven of 5 chains. These necessarily iucrouso tho 
difliculty of working. 
The following is tlio official report of tho work-
ing nccount of tho New Zealand railways, showing 
tho total receipts nnd expenditure during tho four 
weeks ended 16th Novcmbor, 1878, just published 
ill tho Ovrrrtimcnt Gazette:— 
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I rcgrot to record two fatal accidents which havo 
occurred sinco I last wrote. The first, was on tho 
Dunodin and Christchureb line. Afomalo paswnger, 
ondcavouring to get into a carriage after tbo train 
had started, missed her footing, foil under tho 
carringo, was run over, nnd BO dreadfully mangled 
by tho wheels that alio died in a few hours. T h o 
second nccident took ploco on tho • i i l i ihaVul section 
of tho Dunedin and lnvcreargil l line. Tho follow-
ing evidence, given at tho inquest, ombodies a l l 
part icu lars ;—"John Howe, migino driver, deposod 
• Jaincrnl Tio'ttc. 
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• feasors Stokes and H u x l e y , M r . L a w o s , Professor 
L a w r e n c e S m i t h , of L o u i s v i l l e , and Professor 
MnoCormiuk, of ffhifngft. O f tho Academy' s 
publication, we note that T o m e I I . of the docu-
ments relating to the T r a n s i t of V e n u s is about to 
nppenr ; and T u m e I I I . is being natively pro-
ceeded wi th . T h o F o r e i g n Associates at present 
aro Owen , W o h l e r , K u m m e r , A i r y , Tchobichof, 
Caudolle , the E m p e r o r of B r a z i l , and (Sir W . ) 
Thomson . 
A m o n g numorous toys whiuh lately appeared 
iu I'uris , was a t in . ourt on four wheels, w i t h a 
hoijiebetween the shafts . I t wus very w e l l got 
up , comparatively, aud its price was ouly 10 
centimes. I t is said that tho maker of thia l itt le 
cart passed a ycardu collecting a l l the bid sardine 
eases ho could lay hands on, und having amassed 
•A largo quantity, oouimunced m a k i n g tho oarts, 
tho raw material for which cost h i m very little. 
T h i s toy was sold in immense numbers. A n o t h e r 
w a s culled tho Z u l u gun, and consisted of an 
irou bal l w i t h percussion o n ; when dropped ou 
.'he ground tho cup exploded, and a piece of 
elastic attache.1 brought the bal l back to the 
hand. Z u l u s figured frequently i n tho toys ; in 
one case a Z u l u velocipedist worked w i t h both 
'muds and arms, these being moved by a caoutchouc 
spr ing . 
A m e r i c a n ingenuity has reoeatly produced 
" wooileu corks ," the wood of whioh has f irst 
been made soft and pl iant by being deprived of 
its resinous and glutinous qualities. These corks 
are much cheaper thau tho ordinary, aud are said 
to resist action of ac id better. 
T h e ini'.iieuee of tho different spectral colours 
ou tho eyes of animals- is a subject -of consider-
able interest for comparative zoology, but it has 
not been m u c h investigated yet . M . Ohat iu has 
recently poiutod out that there are two -ways of 
s tudy ing it . B o l l has shown that the ret ina of 
many animals contains a (so-called) v i sua l purplo, 
whioh is effaced iu l ight, and gives placo to new 
colour.*, whioh often indicate the relative length 
uf the incident wavos. Unfortunate ly , this sub-
stance seems to beqnito w a n t i n g i n some groups. 
T h e other nnd more pract ica l method is based on 
Professor JUewar's researches. H e has observed 
(it is known) a current i n the retina, w h i c h is 
affected by impact of l ight . T h i s current, found 
i u the most varied types of animals , affords a 
criterion of the ret inal agitation by l ight . M . 
Chat in says that i u anthropods, decapod crus-
staceans, mid .some insects, different rays can be 
observed to cause certain differences i n i n -
tensity of tho current . T h e tendenoy is s t i l l 
more pronounced iu molluscs, and pr inc ipal ly in 
pp.lmonated gasteropods ; in yel low r a y s , the 
urn-rout acquires its m a x i m u m intensity ; i t is 
.slightly weakened in the green zone, decreases 
rapidly wi th blue violet colour, and finds its 
min imum in tho rod region of the spectrum. 
These facts show the value of tho method, and 
they explain tho indifference w h i c h some i n -
v r.c-brate.s are known to show for certain rays , 
.as red, i i c . M . C h a t i n is m a k i n g further re -
searches iu this direction. 
A lake, so long as it is not frozen, is a reservoir 
of heut, w h i c h tempers the cold of wiutor. T h i s 
i i l lustrated by a calculation lately mado b y D r . 
1'oiel, of Morges, w i t h regard to tho L a k e of 
Geneva . O n tho l'Jth December last ho took 
1 acrmometrie soundings in tho luke, aud got 
a t j n p l t C M v a r y i n g from 5'G at the surface, 
to 6'3 at 330m. depth. F i v e days lifter, on the 
24th, the surface was cooled to o'4, and ho sup-
poses the lake to have been then occupied by u 
mass of water of about 170m. thickness at 6*4 ; 
below that a layer at 5'3, and i n tho depths under 
230iu. one at 5'2. C a l c u l a t i n g from this tho 
quant i ty of heat lost by the lake iu tbuso live 
days, he finds i t equal to about 10 mil l iards of 
calories, or tho quuut i ty l iberated by combustion 
of -1,2.00,000 tous of coal, or by oombustion of a 
cube of coal measur ing 100 metres a sido. T h e 
sky h a v i n g been generally covered w i t h clouds 
dur ing those five days, most of this heat would 
remain iu the air, aud no doubt contributed to 
mitigate, for that region, tho cold that was so 
cruel iu its effects elsewhere. 
A uew elt'ect i n Geissler tubes has been de-
scribed to tho P a r i s A c a d e m y by M . Trove . In to 
a largo tubo of tho k ind he introduces a F i z o a u 
condenser, wi th which communicate the two poles 
of tho induced current of a I thumkorf f coll , 
through the ordinary electrodes of thoso tubes, 
(whi< a , sealed in the glass, aro connected to the 
eleventh and twelfth tin sheets). W h e n tho i n -
duced current is passed into the condenser, the 
tubo containing a ir at ord inary pressure, the 
ordinary sound is heard ; but as vacuum is pro-
duced, t lus diminishes and disappears (at a pres-
sure of 0 003m. or 0-004m.) Ouo then sees, how-
ever, a bri l l iant whito l ight s tar t ing l ike poarls 
from the sheets of tho coudousor, absolutely dis-
t i n c t f rom the pale uud vague phosphorescent 
l ight of Goissler tubes. 
A prize competition in hemp ropes (untarred 
and tarred) , recently took pluco at A r n h e i m , i u 
H o l l a n d . T h o samples wero required to be 
100m. in l ength , a n d 80mm. i n c ircumference, 
and heckled hemp and spun uiaterial of the k i n d 
from w h i c h tho rope was produced, had to bo 
supplied, w i t h information as to whether it was 
machino or haud-spun. R u p t u r e experiments 
were made w i t h ono metro free lougths of rope. 
( T h o d a t a are iu ki log. per square ctm.) T h o r o p o 
of the l i y k s L y n b a a n , iu Amsterdam, took the 
first prize. I t sustained (A) in the .case uf u n -
tarred rope, 1,407k. (B) iu the case of tarred 
1,050k. T h e ropes were made w i t h throe cords 
to 25 fibres f rom I t a l i a n hemp, and 100m. luugth 
weighed 4G - 5k. T h o extension iu (A) was bo-
tweou 23 and 30ctm. per metro; i n (B) 17 to 
lDctm. T h e second prizo was gained by Wol f f , 
of Mauubei in , his uuturrod rope, of Baden hemp, 
worked w i t h E n g l i s h muchiues, aud buying three 
cords to 20 fibres, sustained 1,285k. ; tho tarred, 
1,017k. (Fur ther data w i l l be found in h'mgl. 1'ul. 
Jo. 2ud. Dec . number.) T u r diminishes tho 
teuacity of ropes against pu l l ing force, but m a i n -
tains tho tenacity longer by protecting thoropo 
against atmospheric and other influences. T h o 
degree of tarr ing most suitable is about 16 Tier 
cent, of the weight . 
Observations of the amount of oarbonio acid in 
tho a ir huve been made at Moutsouris for nearly 
four years past, dai ly at midday, by M M . L e v y 
and Al luiro , aud the results aro givou m o u t h l y i n 
Camples Ultmn R e v i e w i n g the whole, M . M a r i e -
D a v y states some interest ing facts . T h o quant i ty 
of COt i n 100,000 parts by volume of a ir , oseUlates 
between 22. and 30. I t might be thought that 
the influence of P a r i s (so near) would make itself 
felt i n these variat ions; but, curiously , thenorth 
winds , comingfrom P a r i s , contained less CO» than 
thoso directly from tho country . T h e north a n d 
north-east winds come down f r o m tho upper 
regions, whilo the south or south-west blow more 
along the ground, aud M . M a r i e - D a v y supposes 
more CO* in the a i r under tho cloud layer than 
above. T h r e e periods are disoernible in theso 
four years : in tbe first, to Nov . 1877, there w a s 
less C O , than the average ; i u second, to Sept . 
1879, more ; and we are now, apparently, iu a 
th ird , w i t h less aga in . T h o wetness of the seoond 
period, w i t h its two bad harvests , is notable. T h o 
marked f a l l i n amount of C O , siuoo Oct . last, 
poiuta to a complete change (the author thinks) 
i n the mode of atmospheric c irculat ion i n thes o 
regions. 
A new hydrocarbon from coal tar, fluoran'.lttnu, 
is described iu recent numbor of L iob ig ' s Aimuloit, 
by M M . F i t t i z and L i e p m u m i . 
•How " harsh uud urabbed " sclentifio w r i t i n g 
m a y sometimes become for tbo " d u l l fools" who 
require science to bo popularised to them, wus 
wel l i l lustrated the other day in tho pages of a 
contemporary, in which about hulf a coluuiu run 
ou in this stylo : — " T h e now extinct Tusmuuiuu 
race wus, Wiethe Austra l ian , prognathous, plnty-
rhino, microsome, microcephalic, but in relations 
of tho length to thu breadth uf the cran ium not 
dolichocephalic but lncsuticcplmlie, i.e. botweon 
dulicoi eplialie uud bruchyccphalic . T h o B u s h -
men, whilst iiionuticophulio.plutyrhiuo, mierosomo, 
microcephalic, are, us regards the upper j a w , not 
prognathous, but orthoguuthous." 
A SiiniES of experiments with dynamite are 
ordered to bo curried out by order of tbo Madras 
Government, with a viuiv to its employment in the 
ordinary operations of the engineering depart-
ment. 
T h e A i i d l p h o n e . — Professor Colladou, of 
Geneva, has elt'ectcd an important improvement in 
tho iugenious contrivaucu for enabling deaf mutes 
to hear through tho teeth, lately discovered iu tho 
Uuited Status. Tor the iiidiarubber apparatus 
used by the American inventor, which is somewhat 
costly, the Professor substitutes a piece of elastic 
cardboard. B y this simplu expedient deaf mutes 
aro, Bays a correspondent of the Tunes, enabled to 
hoar voices, aud distinguish tho uotesof a piano. 
LETTERS TO T H E EDITOR. 
— — 
[We do not hold ourselves responsible /or the opinions 0/ 
our corrtspondehts. The Editor respectfully requests tiiat all 
communications should be drawn up us briefly us possible.] 
All communications should be addressed to the EniToa of Out 
E N G L I S H Hnuu.ii.iu, 31, Tavistock-etreet, Coicnt-yarden, 
W.O. 
All Cheques and Post-office Orders to be made Payable to 
J . PASsuoaa E U W A B O B . 
In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning Hie number of the Letter, as welt as the page on 
which it appears. 
•' I would have everyone write what he knows, and aa 
much as he knows, but no more ; anil that nut in this 
only, but in all other subjects: For audi a peraon may 
have some particular knowledge mid experience of the 
nature of such a persou ur such a fountain, that .as to 
other things, knows n-s mure than what everybody does, 
and yet, to keep a clutter with this Uttle pittance of his, 
will undertake to write the whole body of physicka: a vice 
from whence great inoonveuiences derive their »rigwul." 
--Montaigne's Kssays. -
A S T R O N O M I C A L - F I N E O B J E C T S . 
[107C8.]—As far as I can make out, " H . S . ' s" 
Btar (letter 16000, p. 402) is identical with the oue 
I observed. Birmingham's variable, of which " I I . 
S . " speaks, is ouly ouo of many iu his red star 
catalogue, which might bo watched with moilerato 
meuus. B u t somehow or other, although there are 
so many small telescopes which might be turned to 
this work with such udvantuge, their owuers »ecin 
to prefer trying to see impossibilities, rather than 
to settle down to some regular work. Surely tbcro 
can bo no difficulty in knowing what to do or how 
to do it. Auyouo who is anxious to do some good 
work, correspondents of tho E . M . are always 
ready to help. Tho great misfortune seems to be 
tbo total lack of any organization. Wo have i n -
struments enough, and couipetentumutuiira euough, 
but nothing is done, except in isolated cases, from 
waut of direction. Fibres , which are powerless iu 
themselves, yet bocomu a strong ropo when blended 
together. I have a dim recollection of heariug of 
an Amateur Astronomical Society years ago, but I 
dou't kuow what bueamo of it. Probably it came 
to grief through want of members. B u t now every 
year fresh recruits enter tho field, tho number of 
amateur telescopists iucreasos vastly, and I tlirttk 
there would bo no lack of support now. I u saying 
this, a m i expressing the thoughts of other readers. 
Sometimes I have letters which show nearly the 
feeling of isolation thut I used to experience when 
first I commenced star-gazing, aud it would ho very 
interesting to kuow whether some society could bo 
formed for drawing closer the ties between us 
brother star-gazers, aud whether it would be well 
supported and approved of by astronomical readers 
of the E . M . generally. 
I n speaking of rod stars, I have called atteution 
more than ouceto the beautiful red star, lOPisciura. 
I should now liko to add another, which will wel l 
repay looking up. This is B . A . C . 2130 I t . A . Oh. 
26m., Dec. 38° 33'. I t is a 6 mag. Btar, uud Ues 
closo to 61 Auriga). I n tbo sumo field with this 
beautiful red star—indeed it is the nearest star 
following—is £ 910, mug. 8'0, 10 0, distant 10", both 
white. Within 3m. of time preceding the red star, 
lie two beautiful pairs iu tho same low-powered 
field. They are i l 928, mugs. J't, 8-0, at 3" apart, 
whose colours seemed tu me tho other evening to bo 
yellow, anddecidedly green, and 1929, mags. 7"i, 8'2, 
at 6" apart, whose colours uro yellow aud very blue. 
Between theso two pairs lies a beautiful triangle 
formed by a yelluw Gl-7 mug. star, with two blue 
companions following. Indeed, i t is a wonderful 
region ou account of tho colours olHho stars being 
singularly pronounced. Whi le I a»i pointing out 
line objects, I may mention 16 Aurigie, which is 
another deep-coloured star, aud is a guide to a 
littlo pair N , /', yellow and blue, and to a remark-
able object £ 666,nearly 3" apart. I t lies 1' 4" P . , 
and 3' 8. of 16 Aurigie. £ gives the colour white, 
but I hod a look ut them with a Ki in . reflector 
soino time ago, and they were both very yel low; 
and within tbo last few days I have hud several 
views of thorn wi th my 5m. refructor, uud tho 
colours appear also yellow. I t is remarkable that, 
ou looking through £ ' s great catalogue, many of tho 
closo doubles are composed of two yellow stars. 
T h o mags, of £ 6G6 aro 8 0 aud 8 0. A s regards 
stars with small companions, i|/ Piscium cunnoc bo 
regarded as a test for a 3in. Tho little, companion, 
60"/, is easily vis ible T h e other ejeeuing I had a 
look at P . V I I I . , 81 : £ gives ths magnitudes aa 
7-2 and 11-5; in " C e l . Objects ," however, the 
mugs, are giveu as 7 and 11, ao in tho Bedford 
catalogue Referring both thosa to Horschol s 
scalo, £ mag. would be about 17{, anil .Smyths 
about 11}. T h i s seemed so remarkable tbut 1 de-
termined to look it up, and rated the couipuniou 
101 of Herschol's scalo. I t is of a bluo colour, and 
illustrates tbe well-known fuel that blue com-
panions have thu most remarkable property of 
being easily soeu in a small instrument, when stars 
of the samo magnitude, but of other colours, would 
bo quite invisible. T . 12. E s p i n . 
Wallasoy Rectory, Birkuuhead. 
J'XS. 2.1, 1 8 8 0 . ENGLISH MECHANIC AND' WORLD' OF SCIENCE : No; 774. 4 8 1 
P . S . — I n 1377, through tho E N O T J A U Mr.aakma, 
I called attention to a red star which lien a littlo 
T i Leporis. I t in L L . 0,785, and No. 16 of B i r -
mingham's Appendix I , I nhall now give a lint of 
tho magnitudes up to ,Tnn. 12. The last observa-
tion was made by Mr; Vaugban Gornisbi nnd com-
municated to me by letter a fow days ago :— 
M a g . 
L a l a n d e . . i 6$. 
Wrottesly 8' 
Sadler 
B'r . ton 
Goro . . 
E s p i u , . 
0. 
7-8. 
7 6, January , 1877. 
7'2, mean of several obsctva-
tions in December, 1877. 
6-5, December, 1870. 
Cornish 5'6, January 12,.1880. 
M r . Cornish, on J a n u a r y 12, says the " s t a r was 
distinct, and fair ly bright tb the naked eye." 
T . E'J E 1 . 
E s p i n . . . . 
E X T R A - U R A N I A N P L A N E T S A N D T H E 
A U G U S T A N D N O V E M B E R M E T E O R 
C O M E T S . 
[16760.]—IN your summary, page 453, it is 
stated that M . Flsmmnrion "shows reason for 
supposing that probably a planet exterior to Nep-
tune has been tho determining cause of the orbit 
of the comet of 1862." There is also mention 
made of tho snpposition of Lcverr i er that the 
November meteor comet was introduced into oar 
system by Urruins, A . D . 126. 
I should liko (o say, wi th regard to theso two 
matters, that two or three yearn ago, in a letter 
inserted in thn E . M . , with, I believe, the heading 
"Astronomical Castles in tho A i r , " I made an 
hypothesis similar to that of M . Flammnrlon; I 
ventured to imagine the existence of threo cxtra-
Tfraniau plauets with mean distances ahont 40, 77, 
and 121, tho earth's being unity. Theso mean 
distances were deduced from the aphelion distances 
of certain comets and groups of comets being 
supposed less than tho corresponding aphelion 
distances, in the same proportion as the average of 
the Jovian and U r a n i a n comets. Tho planet with 
mean distances 40'' corresponded tb tho August 
meteor comet; which I supposed to have a period of 
125 years. Thin period, bowover, in moro probably 
140 years, and the) mean distance of the governing 
planet might, perhaps, bo expected to bo most 
probably about 51. T h e ratio of the mean dist-
ances of Ncptuno and the three planets I havo 
ventured to postulate arc RO clone to that of tho 
four satellites of Jupiter, fhn.t I also suggested that 
those ratios might bo identically the same, the 
result of their mutual perturbations. Thn presence 
of the interior large utimntl Jupiter, Saturn, and 
U r a n u s renders this doubtful, however, 
I t would probably bo for a long timo impossible 
to determine tho position of the nearest of tho 
extra-Uraninn planets (which, without doubt, has 
a real existence) from the perturbations of Nep-
tune, in tbe s.amo way aB Neptnne'a position was 
determined by Adams and Lcverr ier by means of 
the perturbation of U r a n u s ; but I beliove there 
aro data now in tho possession of astronomers 
amply sufficient for tho solution of the problem, if 
only tho powers of analysis wero adequate. I 
allude to tho porturbations of Halley's comet. I n 
this comet, owing to its great eccentricity, any 
'moderate perturbation of tho time of perihelion 
passago produces on enormous effectupou its longi-
tude or R . A . when near perihelion, so that the 
effect of a disturbing planet is, as it wero, mag-
nified, 
Notwithstanding thin, I doubt very much 
whether the ordinary method of special perturba-
tions wonld bo sufficiently approximate for the 
Surpose; but if tbo absolute perturbation of 'alley's comet could bs calculated, taking into 
account the nine planets necesnary (a problem of 
enormous complexity, but, I •believe, not imprac-
ticable, nor «> laborious as might bo imagined), 
then the last two or three apparitions, that is. the 
observations of the comet, at thoso times now in 
hand would certainly be sufficient to fix one, at al l 
events, of tho extra-Uranian planets. 
T h i s clustering of tbo aphelion distances of 
comets in connection with tbo menu distances of 
tho major .planet is sometimes very remarkable, and 
if I nm not mistaken, thishas never been explained. 
T h o near approach of many comets to what may 
bo termed their governing planets, has beon 
attempted to bo accounted for in two ways. The 
favourite hypothesis is that tbo comets havo been 
introduced into our system iu consequence of a 
near approach to ono of tho ma jor planets. L o t ns 
supposo this to be tho caso as regards a particular 
comet, T h e n that comet would actually very 
nearly intersect tho orbit of the governing planet 
for several revolutions. B u t if its orbit woro not 
totally changed very soon by a too-near approach, 
it would, after a timo, ccaso to intersect that of 
its governing pla net in consoquonce of tho secular 
motion of tho node, not to speak of other perturba-
tions ; and further, this hypothesis, so far- as I see, 
only attempts to explain the near approach, and 
has nothing whatever to do with the peculiar re la-
tion between tho aphelion distanco of tho comot, 
and tho mean distance of tbo planet, which ap-
parently would only arise under certain accidental 
conditions of the first approach of tho comet to tho 
planet. 
Now tho last-mentioned phenomenon is perma-
nent, and tbo ono which ought to bo explained. 
Tho other, the near intersection of tho orbits, is 
flcoting, inconsequence of the secular movement of 
the node. Similar objections may bo raised to tho 
other hypothesis, that somo of the comets aro due 
to volcanoes in the major planets. 
Notwithstanding these objections, I am, upon 
the whole, inclined to think that comets have been 
introduced into our system in the way usually nup 
posed, although the most important circumstanco 
is loft unexplained, whether anything at all is ox-
plained by it or not. F o r if a comet's orbit is not 
in an intersecting position, it wi l l sooner or later be 
brought to it by tho secular movement of the node. 
'Tho secular movement of perihelion is in general 
small, whilst that of tho node may bo, and 
frequently is, very considerable. 
T a k i n g into consideration tho November meteor 
comet, let us ascertain the true anomaly which 
makes tho radius vector of tho comet equal to the 
mean distance of each of tho major planets. These 
angles are respectively about 43°, 27", 4° 30" for 
Jupiter; Saturn, and Uranus , tho elements of the 
comet being:— 1 
Semi-major axis . . . . . . = 10-32 
Eccentrici ty . . . . . . = '005 
Longitude of periholion . . . . = 60° 23' 
Longitude of node . . . . . . = 51° 26' 
Inclination = 17° 18' 
Now, when the radius vectbr corresponding to 
43° from aphelion is in the line of node, tho 
comet's orbit intersects that of Jupiter, and if 
Jupiter and tho comet wero both simultaneously at 
the point of intersection, tho comet's orbit would, 
no doubt, be entirely changed. T h e same wil l be 
the case as regards Saturn ,and Uranus , tnutat is 
mutandis. 
Now, tho secular motion of the node has been 
determined by Adams to be at present about 30'per 
revolution, principally duo to Jupiter. T h i s secular 
motion itself varies very much, according to tho 
position of tho node. B u t in the calculation of 
Adams it was assumed to bo practically invariable 
for about'900 years. 
Making estimated allowance for this variation of 
tho secular movement df' the node, and neglecting 
tho small motion of perihelion, I have found that 
2,700 yeara ago tho comot'n orbit intersected that 
of Jupiter, 1,300 years ago that of Saturn") and 300 
yoars hence it will intersect that of Uranus . So 
that from A . p . 126 until now i thas been procccdin 
to intersection with tho orbit of Uranus, and not 
from it. I n A . D . 126 tho node wns about 45° from 
the position of intersection X i t h the orbit of 
Uranus, and at that time the comet and planet could 
not possibly approach very near. The approach to 
Saturn's orbit 1,300 years ngo, or rather the ap-
proach to Jupitcr'B 2,700 years ago, might bo the 
time of introduction, if tho comet over were 
introduced. 
When a comet approaches a planet very near in 
the neighbourhood of aphelion, it is more likely to 
got entangled with tho plafiet than in any other 
position, croteris paribus, in consequence of the 
slow motion at aphelion; ' "W. C . E . 
latter being 
F . R . A " 
the 
S." 
T H E B E D S P O T O N J U P I T E R . 
[1C770.]—WnEN I wroto my letter on p. 403, 
asking Messrs, F . 0 . Dennett and S. Mills for their 
reasons for 1 asserting that the red spotmoved back-
wards and forwards across Jupiter, I merely ex-
pected a few words in explanation. M r . Mills 
appears, from his- reply) to have had no reason in 
particular. B u t as to Mr. Dennett's long reply, on 
p. 455, I must ask him to accept my assurance that 
I hn.d not tho slightest wish to cause him to take 
so much trouble, and am sorry to be obliged to add 
that it iB unfortunately to some extout wasted 
laboor; because ho appears' not to apprehend the 
true nature of tha problem. A s to his other very 
random assertion that I have not regularly observed 
Jupiter during the last two yeara,—well, I do not 
mind his saying so; but wcro he to call on me, and 
sco ray notes of observations and the many sheets 
ful l of calculations resulting therefrom, I fancy he 
would wish ho had not rondo that statement. 
Af ter tho troublo he has taken, I feel bound V j i n ' " " 1 ' . / ! t e d RP° ' 
explain w h y I failed to see the proofs of his nSS • --"lei ** 
tion as to tho dodging to and fro of Jupiter's „ t . 
spot, and perhaps I can most readily help I f i S -
understand by means of a simile. J" 
Supposing some well-known friend of J * * n 
nott's to bo crossing tho country withir * f l ."-JoS 
and doing so obliquely so an to be at d/'Vie ftt v,„.os\ 
tanccs from Mr. D . at different t i n w i d , ff„„ett\ov,rJ, (Vol- C^KiV, 
posing also that as his friend w a l k / ° t f t . ^ T t " o " \ r 5 o ^ W 1 8 ' 
glanced round or turned partly . ^ g mea- < V ° 
to Btirvoy tho district: w e l L . e T i a J ^ 0 r o r n a t 6 
pointed his telescope on his fri'tooK 
very much his onstom), a n d ' 
surcs of tho position of bis friend's noso with 
renpect to the sides of bis face; then, would aft*) 
nutnhcr of measures showing unequal distances 
from the noso to the right and loft sides of the face 
be esteemed by Mr. D . ns sufficient prorf that tho 
uoso had actually been moving on Ins friend's f*ce 
whilo ho Walked ? nis past experience would not 
warrant him in thinking a nose could so move. 
Y e t , logically, ho ought to do so. if be wishes 
others to accept his argument about Jupiter's spot, 
for the two arguments nro parallel. I n fart, tho 
observations of Jupiter which Mr. Dennett adduces 
have each been made under diferent. cittUmstancts. 
Jupiter was moving all the while, and the earth 
also, both taking up new stations at tho times of 
the different observations, which Mr. Dennett wil l 
perhaps understand if I say that, his friend's f ul l-
foeo at ono ntation would bo three-quarter-faco at 
another. Those differing angles of loDgitudo 
on Jupiter of tho earth's position at. each pair of 
stations require to be ocrounted for brforc proof 
could bo rendered that the spot hod really moved. 
Apparently it has done so, but astronomers aro 
always en.rofttl to separate appearance from reality. 
I f Mr. Dennett can do this for his observations, ho 
will BOO much of his difficulty vanish. B u t even 
then not completely; for during tho intervals the 
positions of the two bodies have not. only altered, 
but the distances between them also. I n tho 
supposed case of M r . D.'a friend, that' would 
rnake bnt' littlo difference. B u t when for 
tho friend is substituted the planet Jupiter, 
at so many millions of miles distant from the E a r t h , 
then the time roquircd for light to travel from 
Jupiter to M r . Dennett is a very important item. 
A s a matter of fact, the spot was never on tho 
middle of Jupiter's disc wheu it seemed to be there 
to any observer on this E a r t h . I t was always 
there some time earlier. The light which brought 
the imago of tho spot in the middle of the disc to 
M r . Dennott's eye, started from Jupiter, roughly 
speaking, more than half nn hour earlier; and 
during that time Jupiter did not fail to rotate, 
deviously, then, the vnryivg differences in the 
time required for light to travel through the varying 
distances between Jupiter and the E a r t h , while tbe 
observations are proceeding, is much too important 
to be left out of consideration, before any ono is 
justified in asserting so very decidedly, as M r . 
Dennett has done, that the spot has moved to and 
fro. 
There is ono other condition which is necessary 
in prosecuting such an inquir}'. viz.—that the 
observations themselves had all been made with tho 
extremo care which is required for such a purpose ; 
otherwiso all deductions from them wil l ouly lead 
to confusion, 
I commend these remarks to Mr. Dennett's con-
sideration, and am sure that, by tho time ho has 
realised them, ho wi l l seo there was more reason 
for my asking for further proofs than for the 
seeming petulance of his first sentence on p. 455. 
And also he wi l l discover that ho has by no means 
proved any motion of tho red spot at al l , neither 
irregular nor otherwise. lie hi's simply left the 
question as he took it up. H e n r y P r a t t . 
18, Preston-strcet, Brighton. 
S A T U R N ' S R I N G A N D D R A W I N G S O F 
J U P I T E R . 
[16771.]—I T T I I N K " A . J . S . " (in letter 16675. 
405) Bhould havo been more exact iu describir 
tho apertures of the two refractors, about tbe " 
fortnancc of which he asked tbe question f 
talented correspondent, " F . R . A i - j J i T ' 
called them 2in. and 4} in . refrnetora, tl nji' 
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ou, each successive crack giving out a narrower 
layer, until perfect model mountain ranges were 
formed, of which in all cases one side wua much 
steeper than tho other. I'erhnpa this section may 
explain the formation hotter than my description. 
No douht the successive layers of cooled matter 
inside the mouutuiu would rcmelt to a great extent 
each time they were covered with a new and hot 
layer, and thus tho interior of the mountain might 
uctually present leas reaistanco to a rising mass of 
melted lava than any spot in its neighbourhood, 
and this may account for craters being so fre-
quently found along the tops of the ridges" [and 
perforating tho rings of moderate-sized craters—for 
example, Cichus, Mucrobius, and others]. 
A very instructive analogy is afforded by tho 
regiou of tho chuiu of l'tii/s, in the Limagne 
D'Auvergne iu Central France, between the rivers 
AHier and Pioulo. This district is characterised 
by a granitic platform, the escarpments of which 
dip towards tho rivors above named. T h e 
granite appears to havo boeu protruded first, and 
afterwarda tbo chuiu of P u y s opeued, from which 
large quantities of scoriie aud volcauioashes have 
been extruded ; the l'uya, to the number of seventy, 
with the scoria: aud ashes, cover the plain around 
aud between them, formiug a notched and irregular 
ridge, directed north aud south, about 20 miles iu 
length and 2 in breadth. 
The order of succession appears to have com-
mence T w i t h the protrusion of the granite, 
followed by tho opouing of a subterranean fissure 
or fissures, extending from Beauuy to to the P u y 
de Monteuaid. A t uvery weak point on this liue 
volcanic openings were pruduoed, leaving their 
characteristic cones aud craters, some nearly per-
fect, others broken doym on one side. T h e map 
illustrating " Scrope's Goology" and " E x t i n c t 
Volcauoes of Central F r a n c e " may be advan-
tageously studied iu conuectiou with lunar forms. 
The scoriie, lapilli, puzzalana, aud sand, found 
thickly strewed around and among tbe Puys , 
testify to tbo force of tho explosions from their 
orilicc9, whilst tho immense beds of basaltic lavas 
issuing from their bases and descending the steep 
escarpinout of tho granite, testify no less to the 
upwelluig of molteu matter through tho fissures, 
so that, in the district of Auverguo, we havo a 
combination of the rising of iutumescent molten 
matter, tending to elevate the superincumbent 
strata, nud tho disengagement of elastic gas giving 
rise to violent explosions. 
Among the ejected material from the Puys is a 
species of trachyte, which is known by the name of 
doniito, and of which some of tho Puys near the 
middle of tho chaiu is entirely composed, particu-
larly the P u y de Dome, from which it takea its 
name. H a s this domite or trachyte been extruded 
from a greater depth thau the basalt t I n con-
nection with Mr. Green's theory of the formation 
of vircuhr craters, we are inclined to consider that 
both iutumesceut and explosive forces have had 
their share iu moulding tho surface of the Moon as 
well as that of the E a r t h , and we shall be glad if 
some abler correspondents will favour us with their 
views ou this interesting subject. 
Water-hum, Stratford, E . W . B . B i r t . 
M a r c h 20. 
F X X I I I . 1 0 0 , 1 0 1 C A S S I O P E I . 2 E . 
[17088.]—IN letter 17O30, M r . K n o t t kindly re-
ports that C is now withiu reach of a Oin. refractor. 
O u referring to my note-book, I find that ou Nov. 
131 easily split C with my excellent Ci iu . " Calver ," 
aud also saw B quite distinctly. 
J e v o n J . M u s c h a m p P e r r y , M . A , , F . R . A . S . 
St . Paul 's Vicarage, Alnwick . 
A S T R O N O M I C A L N O T E S — F I N E 
O B J E C T S . 
[170S9 . ]—SOME of your correspondents have re-
quested to huve extracts from astronomical note-
books, aud as my few hours' work on the night of 
Apr i l lat aro rather interesting, I shall lay them 
before your readers. T h e night was fine and tbe 
definition very good. Toloscope, 6in. (clear aper-
ture) ; powers used, 50, 150, 250. 
i Cephoi, mag. 3} (compared with v Aurigas, 4 
mag., and (I Cepltoi, 3 mag.), is a fine pale orange 
star ; 7 aud 12 Cephei are also of the same class. 
P xxi , 51 (1" apart, 0-2, 7'2 mags.) , sometimes 
divided, generally wedge, Btars uusteady. 150 and 
250 powers. I n a tine field. I u same low-powered 
field, following, lies Birmingham 679 (suspected 
var. b y B . through several magnitudes); red orange, 
7 mag. to-uigbt. 
9 Cephei, pale yclluw, ia prettily grouped with 
two 10 mug. palo blue atars, P . 
£ 2843 (2-3", 7-2, 7 6) beautiful. Furthest of 
two stars from £ Cephei, and least bright of the 
two. A little /"lies a wonderful but wide pair (R . 
5,194, 6,495 ft. A . [1880], 21h. 64m., decl. G5° 34' 
N . ) , mag. 0 7 , G 7 greenish white, orange, E s t . D . 
= 180" P . 245°. 
Another wide p a i r R . 6311, 5313, R . A . 21h. 31m., 
Docl. 00-' 11' N . mags. 7, 7, both yellow, E a t . D = 
220" P = 207°, is also worth looking up. 
0 Cephei (2-5" apart) well seen, 7 is uot very 
yellow, aud 9 uot very blue; both colours are pale. 
1 Cassiopeiie, beautifully seeu, powers 150, 250. 
\p Cassiopeia) 9 seems small. Sometimes 9 was por-
baps split, but it is not nearly so easy an object as 
the splitting of thocompuuiou of <f E r i d a n i , which 
is 9} mag. 
I shall bo glad to hear further news of any of 
these objects. T h e two comites to (3 (ieminorum, 
distaut 130" aud 202", and rated by Smyth as of tho 
12}, 11} magnitude, I have seeu steadily with a 
3iu. telescope. Tho distant compauiou to sr Gemi-
uorum, 95" off and 12 mag., I saw on the same night 
also. T . E . E s p i n . 
Wallasey Rectory, Birkenhead. 
K C A N C R I . 
[17090.]— R E F E B E I N O to my notes and drawings 
of this star, I find that my observations correspond 
fair ly well with Mr. Herbert Iugall 'a (17005). 
With 4Jin, refractor I have not been able to 
divide the close pair, but have done so repeatedly 
and cloarly with a very Cue 6Jiu. Calver mirror, 
silver ou glass. I t is very difficult to determine 
positiou-auglea with perfect exactueas, judging 
from tho eye alone; a close approximation is all 
that can reasonably be expected. T h e accompany-
ing drawing represents this most interesting triplet 
s 
p f 3 F 
N 
as separated by Oalver'a mirror on the night of 
March 13, with a power of 350. 
S . M i l l s , M . A . 
O B J E O T - G L A S S E S . 
[17091.]—IN reply to letter 17024, I may tell 
" Orderio V i t a l " the formula used in obtaining the 
results given in a former communication, is the 
one commonly found in treatises on optics, such 
as Coddiugtou's or Parkiusou's. T h e exact figures 
the computation gave wera 10 85, 11-08, 11-08, 
4028. L , H a r n o r . 
T E L E S C O P I C , <fco. 
[17092.]—As I expect t h a t " A . J . S . " wi l l bo too 
modest to reply to " Essex " on tho subject of the 
merits or demerits of his literary stylo, I beg 
" E s s e x " to remember that articles written uuder 
heavy pressure of work are uot likely to be studi-
ously revised and corrected, aud that if " E s s e x " 
be not too much engaged to read " A . J . 8 . ' s r t 
letters with the attention that they deserve, us 
coming from a gentleman who is thoroughly well 
up in the practice as well as the theory of his 
subject, ho wil l on examination find that there is 
somothmg beyond mere "sound and f u r y " — i n 
fact the arguments are quite sufficiently sound for 
" E s s e x " to have difficulty iu controverting, and 
that the " f u r y " is, iu consequence, more eu the 
aide of those who find his productions preferred to 
their own, to which class, for ought I kuow, 
" E s s e x " m a y himself belong. I f " E s s e x " w i l l 
deign to study letter 1G993, ho wil l find there the 
details necessary to construct au eyepiece, giving 
results superior to any other I ever tried. W i t h 
an eyepiece of similar construction, I havo soeu 
stars of the first magnitude cross the field without 
colour or chaugo of distinctness, proving the hold 
to be both flat aud achromatic, aud this too, wi th-
out tho uso of crowu lenses. 
I do not see (turning to M r . Lancaster's lettor 
1G994) how tho results stated iu tbe pamphlet 
referred to can posBibly be truo. What light would 
there be to see any star (uuless it be Sinus) when 
the few rays passing through a 2 13-1G O . O . , wero 
maguified GOO diameters ? I have always under-
stood that dividing power was a function of upor-
ture ouly. B u t I forbear further remark unti l 
Messrs. B a r n a r d and Lancaster havo given in their 
report. 
May I inform our readers that a " clotheB-
horse" shelter, vory similar to the oue illustrated 
on p. 34, is recommended by " A , J . S ." la Ida 
instructions for the use of his Economic Newtonian. 
P l o n l A l m o n i . 
M E A S U R I N G E Y E P I E C E S . 
[17093.]—I H A V E for Bovcral years used a method 
somewhat similar to that described by M r . Berthou 
on p. G19 of Vol . X X X . , but differing 
slightly iu detail. Upon the back of a drawing-
board a sheet of white paper was paBted, and a 
strong black circular liue, . in. wide, and 9in. d ia-
meter, painted thereou with lamp-black. A vert i -
cal line was ruled through its diameter, as in F i g . 
1. The board was hung against a wal l , and the 
eyepiece held by a clip, stand on a table five or six 
feet away, the exact distance being measured by a 
long strip of wood. T h e straight lino acts as a 
pointer to the divided scale of the dynamometer, 
and renders it much easier to note the place of 
contact. I have tried tho poiuted bur since, but 
experieuce the same difficulty with it as Mr. Bruce 
(p. 34). I t is al l right with low powerB, but is very 
troublesome with higher ones. Another form which 
I have also tried, is that of a solid, black lozeuge, 
F i g . 2 - which is, I think, even better thau the 
pointed bar, the continuation of the diverging angle 
buiug so much more readily seen. B u t I prefer the 
circular shape to anythiug else, and the measures 
taken with it are more accordant among themselves, 
especially so wi th high powers. I t is a pity that 
opticians do not engrave the absolute power upou 
eyepieoes, referred to a single lenB of equivalent 
focus; instead of tbe uuiiquuted method ot reckon-
ing them on an arbitrary scale 'of focus of object-
glasa or speculum. 
Leicester. W . S . F r a n k s . 
T H E F O T J O A T J L T T E S T . 
[17094.]—Dn. LitAiuiE, in his memoir on " S i l -
vered Specula," says " that in every glass that he 
has tried, there is one diameter, ou either end of 
which it wi l l stand without distortion." H e then 
describes the effect of rotating a 15tin. mirror (1 j i n . 
thick) in its own plane, as examined with eyepiece 
at ccutre of curvature " When this particular 
diameter was vertical, and the mirror standing ou 
its edge, the artificial star was circular, with con-
centric diffraction r ings; but ou turning it 90° 
either way, the former diameter being now hori -
zontal, the image was double, with a wiug of light 
issuing from each side of the junction." Hav ing 
rooeutly made a crucial examination of my 11! in. 
" C a l v e r " wi th the above elegant test, tbe results 
may possibly interest your readers. T h o pin-hole, 
or artificial star, gave the most trouble. Only 
those who have tried it wi l l realiie tho difficulty of 
making a perfectly circular hole l-200in. diameter, 
which wi l l bear examination under the microscope. 
F iudiug metal unsatisfactory, I hud a garnet, such 
aa used in jewell ing watchts, mounted on a brass 
slide, aud carefully blackened on both sides to 
prevent any light getting through, except by the 
tiny hole, which, measured by a micrometer, was 
just -005iu. diameter. T h i s is far Buperior to any 
metallic hole, being quite clean aud circular with 
the microscope. T h e lamp was a duplex, of 17 
standard caudle il luminating power. Tho 11]in. 
mirror is slightly over 2iu. thick, and weighs lblb. 
T h e lamp and screen with piuholo being placed 
at centre of curvature 13ft. 3in. from mirror, the 
latter was rotated 30° at a time, through its c ir-
cumference. T h e image was perfectly round, 
sharp, and surrounded uy oue bright diffraction 
riug as seen iu eyepieco, aud no distortion whatever 
could be seeu iu any jjoaitwn of thu mirror's edge. 
H >s thus evident thut u thick mirror is uot subject 
to tho optical lloxuro of u tbiu M M . B u t them 
must bo no deviation of the oyupiucu from thu 
optical axis, and it must bu kept us close as possible 
by tho side.of pinhole Neglect of these precau-
tions wi l l prouuoo a " flaro " at ouoe; indeed, by " 
• .1.11 I I 
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learned Canon on this point, and that article 181 
bogins as f o l l o w s : — " W e have always spoken of 
. the colour of a ray as if it alone wore sufficient to 
identify the nature of the r a y . " (Italics mine). 
I n fact it wi l l bo found that 181 is a concludiug 
articlo, which refers gouerally to tho various 
"supposit ions" as to tbe nature of coloured rays 
with which Airy had had to deal in working out the 
subject of the undulatory theory; that tho object of 
the a i tide is to warn students against that very mis-
application of his various " suppositions " into 
which tho learned Cauou has uufortunately fallen, 
aud which has necessitated so desperate au attempt 
at " a r g u m e n t " as that which constitutes the 
Canon's last letter. As to the Canon's refereuces to 
the "disusters" which occur sometimes at a " U n i -
versity examination," they only suggest that while 
ho hu.3 got up his book-work conscientiously enough, 
his mind IS haunted by something that some 
crammer has fold him to say a t u u " examination," 
and that that is why he comes to grief. Neverthe-
less, I am disappointed iu tha t the Cauou, iustead of 
losing this innings like a gentleman, has deliber-
ately taken to mud-throwing. 
I I . I havo shown that, hoping to exclude verbal 
cavilling from this discussion, I premised by quot-
ing from Young uud llorschel a list of definitions 
( E . M . , p. 137) which adequately defined what I 
understood by a ray and by a pencil of light, and 
which efficiently difforeutiuted tho term " r a y " 
from tho term "penci l ." I u response to this it 
was that tho C -non penned tho Boutouco now in 
dispute, and which runs as follows—brackets boing 
used to indicate that first poitiou which, iu order to 
bring his position iuto u parallel with Airy ' s , tho 
Canon subsequently excised ( E . M . , p. 325). 
" [Dr . Edmunds quotes somo oxcellcut ilcjinitions 
of a ray and a peucil of l ight; to which I may ailil 
that] a ray of white light may bo regarded as a pen-
cil , when considered aa consisting of the bundle of 
parallel chromatic rays into tchicli it may be sepa-
rated" ( E . M . , p. 158, italics mine). 
Now, I submit with confidence that, in writ ing 
tho nbovo roaponae, the Canon (») accepted my hat 
of "definitions " as "excellent," (,3) added, as a 
supplementary definition, the second portion of the 
sentence, (<v) that tho canon's supplementary 
definition iuvolvea tbo proposition which I said 
was not true, aud which ho liua Binco utteuiptod to 
disclaim. I n my last letter, I also pointed out that, 
uulo-s this addendum w as intended as a supple-
mentary definition, it would, as a mere " suppo-
sition," not come iu aa in A i r y ' s aiguineut, but 
would appear " apropos of nothing, and lcadiug to 
nothing." W h a t uow is the Cauou's reply P I u 
his laboured, but by no moaus lucid, a u -
swor (10.M., page 399), the Cauou says that 
ho added this to my list of de f in i t ions—"not as 
a further definition," uot us committing him to 
auy sort of proposition—but in order, virtually, to 
wipe out those diatiuctious between the terms 
" ray " aud " pencil ," which had been drawn by 
those very definitions which iu the first part of hia 
sentence he had accopted as " excelleut" ! T h a t is 
what hia argument comes to. I u point of mere 
grammar, again, the Cauou is driven to explain, aud 
he says that the second portion of hia sentence 
" does not depend upon the worda which precede 
it . . . though added to what had been said 
before, it was, for its own purpose, complete iu 
itself." T h u s it is that ho labours to show that 
it was a fair ajad proper thiug to quote tho secoud 
portion of his sentence as an independent and 
eutiro souteuco beginning with a capital A (p. 325), 
in order to make out that ho had only " supposod" 
something, exactly aa had beeu douo by Airy , 
aud to fusteu upon mo a charge of misquotation. 
I n fact, we uro to uuderatuud tha t this second 
portion of his sentence should have been regarded 
by me as a coprolite in a pudding-stone, a m i not as 
having any genetio nexus with the scnteuco of 
which it forms part. 
I I I . Aa to my owu position in this controversy, 
its terms remain unshakeu, as stated in my first 
reply to tho Cauou ( E . M . , No. 77fi, p. 531), and 
recently reproduced ( E . M . , No. 788, p. 182). A 
glass plate transmitting a pencil of light at a large 
. angle from the normal wil l , if thick euough, sepa-
rate the raya iuto a spectrum as completely as a 
prism ; but, en emerging from the plate, the spec-
tra! raya return to a parallel, whereas ou emerging 
from a prism, they continue to diverge. 
I u the case of a thin plate—suoh as a microscope-
Blido; with a homogeneous lens, the deviation and 
dispersion produced by the iutromittiug surface of 
tho plate continue unchecked throughout the optical 
Bystem of tho microscope (as in F i g . 2, p. 183); 
with a water-fronted lens tho deviatiou and dis-
persion are diminished b u t not stopped; with an 
a i r - f r o n t e d lens the deviation and dispersion are 
Btoppedbut not redressed (as iu Figs . 4—9, p. 183). 
Mere "paral le l i sm-of omergeut r a y s " is in no 
sense " the condition of achromatism." I t has 
been demonstrated that my immersion-paraboloid 
may bo made to work (a) as a parallel-sided prism 
giving most powerful dispersive effects (|3) as a very 
thick ( las tplat* ( E . M . , p. 138, No. 786). O n both 
theso points, as well as ou other propositions with 
regard to the immersion paraboloid, M r . Carr was 
emphatically mistaken, but ho has never had tho 
caudour to admit it . Hia treatment of other points 
also aeoms to me not to have heeu marked by such 
cuudour as had bet n counted upon. 
I n closing this letter, I have only to thank 
the editor for his indulgence and impartiality, aud 
to express my regret that BO much valuable spaco 
has been occupied in mere verbal disputation. 
J a m e s E d m u n d s , M . D . , & c . 
8, Graf ton Street, Piccadilly. 
[17531.1—TN my last letter, p. 399, col. 3, line 27, 
I observe that by a printer's error the word " sup-
position," which I wrote, baa beeu printed 
" proposition." Tho correction is important, for 
my contention in tho pasaago ia that A i r y ' B state-
ment is a "supposition," nut a "proposition." I 
observe also that iu the last lino of col. 2, tho word 
" p a r a l l e l " haa in error beeu omitted before 
"chromatic ," but this does not affect the questiou 
under discussion. E d m u n d C a r r . 
Dulaton Vicarage, near Carlialo, J uly 3. 
" C E L E S T I A L O B J E C T S . " 
[17532.]—As M r . Webb is now on the Continent 
aud wi l l not in all probability see M r . Barnard's 
questiou (letter 17489, p. 399), I may be allowodto 
inform him that "Celest ia l Objects" (uow editiou) 
wil l be out in August or September. I am not awaro 
that tho comes to Voga haa over beou seou with so 
small au aperture as 2in. Tho wol l -kuowu com-
panion to Polaris which J . Whit ley (40910, p. 411) 
inquires after is of tho 91 mag. at u distuuco of 19", 
aud is no teat for a l i u . teloacopo I t should bo 
seeu with 2iu. aperture. T . E . E s p i n . 
B L O W P I P E A N A L Y S I S . 
[17533.]— REMJMiiNO to letters 17193 and 17499 
on the subject of blowpipe analysis, I would refer 
your correspondents to my preface, wherein they 
will find that the lessons are intended ouly as au 
elementary introduction to the art, chiefly with a 
view to the determination of minerals, aud are by 
no moans put forward as a complete treatise, 
properly so called, ou blowpipe analysis. 
W h e n theso lessons werewritten, i knew nothing 
of Col . Ross's employment of fused borucic acid iu 
detecting small percentages of l ime iu minerals. I f 
it wil l show without any ambiguity the existence 
of lime in such minerals aa Bpodumeno, acmito, 
pyropo, nepheline, oligoelaso, albite, orthoclaso, 
obsidian, tourmaline, eupbyllite, and cerito, it is 
beyond doubt a valuable discovery iu blowpipe 
analysis, as it dispenses with the wet process in 
the examination. 
I n a l l works on the blowpipe previous to the 
publicatiou of Col . Rosa's " Pyrology," the necessity 
of the wet process iu the detection of small per-
centages of lime in minerals, particularly silicates, 
is insisted ou, and I do not find that in recent 
works ou the subject Co l . Ross's new test is 
accopted by scientific men. F r o m tbo insolubility 
of so many various substances, simple and com-
pound, in fused boracic acid, it may bo that there 
may exist some uncertainty regardiug the nature 
of the halls formed in the bead. 
Experimenters should remember t h a t it is a very 
different thing experimenting on a substauce the 
nature of which is well kuowu, and working with 
oue, of the uaturo of which you ore ignorant. I t 
is easy to find iu the bead lime, wheu you know 
it is there from having added it, but not so easy to 
discover what the undissolved contents of the bead 
under the action of the blowpipe may bo when yuu 
aro dueling with a mineral tho constituents of 
which are unkuowu. 
Y o u r c o m spoudeuts have beou rather hard upou 
me ; but, eu tbe whole, I am glad that the subject 
of blowpipe analysis has attracted some attentiou, 
aild hope that tho resul t of this correspondence 
wil l contribute to further kuowledge regardiug tho 
art. 
I a conclusion, I would recommend bogiuners to 
adhere for tho present to the old processes, as 
being easy in practice, aud not1 liable to mislead 
tho operator; processes sauctioued by the most 
expert chemists aud mineralogists iu Europe. O u 
becoming well-acquaiuted with blowpipe mauipu-
latiou, they will he in a more fit condition to try 
the iugeniofia proceases of Col . Ross, aud estimate 
fairly thoir value, taking care, at tho same timo, 
to guard themselves against tbe influence of tho 
imagination iu examining results. 
J u l y 3. C . J . M u l l e r . 
[17534. ]—IF it had not been for the personal 
references made by two of your correspondents on 
this subject , ' inthe samo paper ( E . M . , Vo l . X X X I , 
No. 797), I Bhould have scarcely asked your per-
mission to reply to some of the criticisms ou my 
little alphabetical work, lately published by T r i i b -
nor aud C o . ; but a notice of one case seems to i n -
volve that of the other. 
T a k i n g the caso of tho review first, then, I 
may say that, as the reviewer admits that the study 
of tho blowpipe haa made little or no progress m 
Eng land unti l quite lately, we havo also his virtual 
admission that the "Systematic Courses," lou.. 
since published in the various manuals of hlowpito 
analysis, Elderhorst, Blanford, Plymptou, Brush 
Landauer, &c., & c , have failed in their object, auj 
I conceive, therefore, I was justified n t H B g i 
now "course"—that of tho E n g l u h alphabet—ia 
order to make this charming and important stuc'v 
more agreeable to our countrymen. 
I t seems fortuuato for all Bides that I have 
adopted this plan, as the reviewer declares t in t 
tho few pages of introduction tu my book, foraun;' 
a " general course of examination " for tho pur-
pose of classifying minerals, Sec, is " by far t U 
most unsatisfactory ever devised." New, con-
sidering that we have two of your iinimipiailinil 
calling atteutiou to tho very unsatisfactory nature 
of Mr. Midler's " courao," now publishiug laths 
E . M . , thi3 seems to mo rather rfroug lungua,^-, 
and I hope you wil l allow me to say what I ciu 
in dofeuce of my iutroductory " course." 
(1) W i t h tho reviewer's statements with r, fat. 
enco to my iutroductiou, as to "guessing at tin, 
proper reactione," Are, I havo nothing to du. It u 
a matter of opinion. He. eay.) it ia " guessii.g"; 1 
call it a uecessaiy preliminary oxamiuutiou. lie 
says : " I bogiu by dividing substances into foe; 
classes," and " why bhould I huvci four sfcSMlf* 
A very suiliciout reason why, is, th 't I have never 
even mentioned the word " Oiatt)" ! 
(2) I havo stated what teemed to mo to be tin 
appearance of most uutttral iuorganic sub line.; 
under a lens, with which I commenced my thoit 
"course" of examiuation. 
I said, and I repeat, that metallic lustre is only 
exhibited by native metals, arsenides aud sul-
phides autong these; such as, among the two last, 
mispickel pyrite, or ohulcopyrite, uud it teciai tu 
me mere trilling or provuricutiou to insinuate thtt 
I in tended here, iu a small pocketbook, to specify 
all tho arsenides and sulphides iu Nature wltiJi 
have not u metallic lustre. 
Tho reviewer surely know., that the term " vi-
treous " is from tho L a t i n for glass, aud is the oulv 
miueralogical adjective that wo have in EugLuL 
for that kind of lustre. I t Beema to me peculiarly 
appropriate to the lustre of diamouds, cenetderiu^ 
what beautiful imitation diamonds are uiudu will, 
glass " pasto." 
(3) Again , it seems disingenuous to assume t h i : 
I intended to specify tho speculur or other variehs 
of hematite, because I give tbut ore as an example 
of a luatrous aubstuuee. I was not writing a beuk 
ou mineralogy, but ou the blowpipo, aud I aup|*iv; 
in my readers a general knowledge of the fact that 
the vast majority of specimens of heoiatito iu 
luatreleas. 
(4) I f there ia any merit in my little book, I 
hold it to be tho "almost entire absence if 
cross references " of which the reviewer 
complain i , and if he wishes to know what 
a nuisance •'cross references" are, I would SAX 
him to try aud find out something about (sal) 
antimony, from the 10 or 12 references as to Hi 
"behaviour" (say) iu Laudauor's book. Afpr 
turning over half the book to obtain tho reference, 
tho student finds that antimony affouls (stongwiti 
hundreds of other things), a colourless head uf 
borax or mie. salt, iu O F , aud B V; aud so forth. 
I say with Shakespeare, '' God save me from cruu 
references!" W h y , thiser iplaiut of thu reviewer 
is, in reality, a complaint of Lhe absence of " rxu-
ding," which ia the cause of my poor l i t t lu bock 
being so th in ! B u t it only wauts a good wet-
uurse from the chouiioal department ef Owt"' 
College, Mouchettcr, where they manufacture 
literary milk of this description iu largo quauU-
ties. 
(5) W i t h regard to distillation of water IU the 
jungle being a " heterogeneous matter " in a book 
ou the blowpipo, I can only plead thutdistilled wuUr 
is absolutely necessary iu uiuuv cases, and tli.it B 
is not generally procurable. Heuco 1 thought ust 
description of a portable glass t ubu still net »•» 
apropos. Geometrical pons, aa holders, aruuldivi! 
as useful in that way as forceps, BO 1 need n .t 
apologise for advising students to spend a ptni.y 
or so in getting one. These objections BCCUI H 
rather trifling. . 
(6) " A w k w a r d expressions," as Ustteifrtm l<" 
and milk-white (which constitute tho dillorcn 'i 
between silica and alumina when applied to t..« 
description of a calcifcrous boric-acid l»:ailj » " 
uufortunately uuavoidublu in the phraseology of a 
subject which bus been BO l i t t l e studied us p} * 
and are used by the best wr i tc ra — i ' l a l tnvr , M 
instance, and Collins, iu his "Mineralogy." 
(7) T h o reviewer, however, is right in MsoM" 
cluaiou that I havo not had much exporiine- U 
tuitiou, though I have, iu n.y day, had 
distinguished pupils, audi as thn present D M 1 • 
Arches (!), Dr . Fostei , ami Mr. HnteUagt, ' • 
Freiberg, Mr. Collins, the mineralogist, Ate,, • « * 
indued, I would appuul to the letters of y o u r l " 
corrcapoudcuts iu the E . M . of tho 2ud laMattl W 
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p. o i id of tho red spot should have Leon 295° i n . 
flteacl of 270° . 
B r i g h t o n , Sept . 11 . A . S. W i l l i a m s . 
A Q U I L A A N D A Q U A R I U S . 
[ 1 7 8 3 1 . ] — A I T E H a m o u t h or t w o of rest, i t is 
exceedingly pleasant to r e t u r n to one's telescope, 
a n d to f i n d l ino weather besides. I n the south, 
and convenient ly s i tua ted f o r observation, are 
A q u i l u , Aqua r ius , and Pisces, and there are some 
hue coloured stars Among them. I n A q u i l a I 
w a n t to direct tho a t ten t ion of y o u r readers to the 
r emarkab ly Hue star i n B i r m i n g h a m ' s red-star 
catalogue, number 4 S 3 . I t is ve ry easily f o u n d 
indeed, and w i l l we l l repay the t rouble of l o o k i n g 
u p . B i r m i n g h a m believes i t var iable . A" l ino 
f r o m a A q u i l a ! th rough 5 A q u i h c produced about 
the same dist.mco tha t S is f r o m a w i l l reach a spot 
ft l i t t l e n o r t h of a semicircle of i ivo stars. Th i s 
l a t te r semicircle is very l i k e Corona Boreatis, and 
the br ightes t slar is of the 3'8 m a g n i t u d e This 
ia \ A q u i l a ' . H a v i n g f o u n d this , the nex t step 
T h o f i r s t co lumn gives tho name i n d iagram, the 
second tho magni tude as determined by me w i t h an 
opera-gla<8 on the n i g h t of Sept. 2. The m a g n i -
tudes of La laudo cer ta in ly are no t correct f o r the 
Btars n o w , b u t i n the course of years perhaps 
m a n y mora stars t h a n wo suspect are var iab le . 
30 A q u a r i i is suspected variable by M r . Carr . I must 
n o w give m y observations of B . , 590. T h e y are as 
f o l l o w s : — " A u g u s t 30, 1880, C'S pale red f— Sept. 
2, 7 - 7.—Sept. 4, about the same." T h o dill'eronce 
of near ly a m a g n i t u d e betweou tho observation of 
A u g u s t 30 aud Sept. 2 led me to believo there must 
have been a mistake, b u t on t u r n i n g to B i r m i n g -
ham's obs., I i i u d , " 1875, J u l y 21, 8 mag . at most, 
J u l y 31, 01 -7 . " A n d he adds, " I t soems a qu ick 
change, b u t I g ive the magni tudes as I observed 
t h e m . " 
I mus t n o w conclude th is long let ter , aud, i n 
do ing so, t hauk I t e v . M r . Pe r ry f o r his exceedingly 
interes t ing le t te r on his new 18iu. ref lector . I feel 
sure, f r o m personal experience, t ha t i t bus fa l l en 
i n to excellent hands. T . E . E s p i n . 
Wal lasey Bec to ry , B i rkenhead . 
XWl 
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is easy, T h e star preceding a l i t t l e to the 
south, and o f magn i tude 4-6, is 12 A q u i h o . 
Sweep about 2m. -13s. of t ime f o l l o w i n g 12, aud B . 
•1S3 w i l l bo i n the f i e l d . I have the f o l l o w i n g notes 
u p o n i t : " 8 m a g . red, Oct . 22, 1878. There is an 
8 mag . star about a m i n u t e preceding, a l i t t l e 
n o r t h . A u g u s t 28, 1880, splendid red 7'5 m a g n i -
tude . A u g u s t 31, 1880, very red, magni tude 7 ' 8 . " 
A s th i s la t ter Bemicircle of stars is in te res t ing on 
account of th is very red and probably var iab le 
star, I shal l givo tho colours and magni tudes of 
four ou t of tho five stars, as de te rmined the other 
even ing :— 
M a g n i t u d e . 
X A q u i l t e . . . . 3'8 Greenish. 
12 , , . . . . 4'5 P ine pulo orange. 
9 , 6'5 Orange w h i t e . 
15 , , . . . . — B o u b l e ; br ightes t pale 
orange, vomes r ed 
purp le . 
"We muBt n o w pass on to A q u a r i u s . He re let me 
pause a m o m e n t to ' m e n t i o n a l i t t l e contrivance 
w h i c h I i i u d saves a great deal o f t i m e . M y usual 
efforts are directed towards orange or red Btars, aud 
variable stars. M r . F rauks h a v i n g k i n d l y f o r -
warded me a l l the orange stars ho had observed, 
w h e n his valuable M S . of tho colours of stars was 
presented to the R . A . S . , I marked them a l l in 
Proctor ' s L a r g e r At la s with a b r i g h t green r i n g , 
l ikowiso a l l the suspected var iable stars' t h a t I 
came across i n various works I surrounded w i t h a 
red r i n g . N o w , at n i g h t a glance at the atlas at 
once shows w h a t i * to be ob"erved i n tho ne igh -
bourhood . I n Aquar ius , the most in teres t ing 
objec t is B i r m i n g h a m 590, I t . A . 21h. 40in., decl . 
2 -iu south ; i t is marked i n Proctor ' s atlas as a r ed 
star. I t lies m i d w a y between « aud ?. A q u a r i i , 
and is a l i t t l e n o r t h of a l ine d r a w n f r o m 30 to the 
mngni l i cen t cluster 2 M . I inclose d iagram, w i t h 
comparison stars, and by f o l l o w i n g the dotted l ine 
from 30 A q u a r i i , I t h i n k anyone w i l l easily i i u d i t . 
I w i l l n o w givo the magnitudes of tho comparison 
stars i n the d iagram : — 
E 1 is B i r m i n g h a m 590, and E ' a l i t t l e star, mag. 
8-1 n m j . , mid w i l l assist i n iden t i l l ea t iou , as i t 
H Y G I N U S N . 
[ 1 7 3 3 5 . ] — " F . . R . A . S." some t ime ago called 
a t t en t ion to a r id i cu lous ly sent imental ar t ic le i n a 
m o n t h l y as t ronomical per iodical , and I have j u s t 
been disgusted on reading a descript ion of 
" H y g i n u s N " i n another s imi lar pub l i ca t ion . A 
celebrated luna r observer describes i n a l l serious-
ness h a a t tempts to examine t ha t ob jec t . H e says, 
" A s I j u m p e d in to m y t r a i u , I t hough t now, at 
last, I have y o u . I l i t t l e k n o w w h a t was i n store 
f o r me ; m y t r a i n was delayed, and reached the 
s ta t ion some t i m e behind baud. I noticed tha t the 
lamps were not a l i gh t at the end of the l o n g p l a t -
f o r m , i t be ing qui te dark , and a t h i n g r o u u d f o g 
i l ay above the surface. I j u m p e d out , anxious not 
' to delay, when m y f o o t caught i n something, and 
I came an a w f u l crash against a post, or something 
of the k i n d . I a f t e rwards learned tha t a coil of 
rope had been l e f t upon the p l a t f o r m , w h i c h was 
undergoing repair , and tha t the t r a i n should have 
stopped f u r t h e r up . T h e y picked me up , bu t my 
observations f o r that n i g h t were p u t a stop t o , " &c. 
F u r t h e r on, w e read as f o l l o w s : — " O n the 22ud, 
I cou ld h a r d l y move, and, u n t i l the end o f tho 
m o u t h , a l l observations were completely ut an end, 
and on the 24th a l l I could do was to lie on my 
back i n m y chair and thunder f o r t h the direst i m -
precations against the weather and a l l i ts t r icks , as 
tho moon s o f t l y sunk to rest i n tho south-west 
hor izon . 
Rea l ly , w h e n I opened the small j o u r n a l , f o r 
w h i c h I had pa id a sh i l l ing , I expected some i n f o r -
m a t i o n o f prac t ica l u t i l i t y to me as an umat i ur 
astronomer. I could w e l l have dispensed w i t h 
Buch ridieulouB auecdotcs of personal troubles us I 
f o u n d described i n de tu i l , and i f l i t i s is a f a i r 
sample of tho l i t e r a r y cont r ibut ions to w h i c h its 
readers aro treated tho sooner they b r i n g about 
reform the bet ter f o r t hem aud f o r as t ronomy. 
T . C. E r a n e u m . 
E L L E L L 
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method as though his intention was t o " d e l i v e r " 
parallel rays on thu o b j e c t i . t ' ; and i n his d iag ram 
the rays 0" D" f igure as delivered para l l e l on the 
surface of the objeet-ghiBS. B u t the course o f the 
rays f i g u r e d i n the d iag ram is obviously w r o n g : 
fo r tho rays C" D " w o u l d sutler refractmi on t h e i r 
incidence on the convex surface of More L i g h t ' s " 
device, and w o u l d cjnt'ertje considerably on t h e i r 
incidence upon the surfaco of the object-glass . 
These rays w o u l d also be s t rongly affected by 
chromatic aberra t ion by passing th rough the 
device, wh ich w o u l d be, i n fac t , equivalent to a 
th ick plano-convex lens i n i ts chromat ic ac t ion . 
Tho excellence of his " a c h r o m a t i c te lescope" 
w o u l d thus be sadly m a r r e d by his d u v i c e f r o m t h a t 
po in t of v i ew. E v e n i f ho were t o dispense w i t h 
the convex surface i n his d i ag ram, and make i t 
plane, we should havo the d i f f i c u l t y to eontend 
w i t h of m a k i n g large piano uud conical surfaces 
opt ica l ly pe r fec t—which d i f f i c u l t y , I believe, the 
opticians do not care to face. C y p h e r . 
A L T A Z I M U T H E Q U A T O R I A L . 
[ 1 7 8 3 7 . ] — T H E dot ted lines H , i n F i g . 1, r e p r e -
sent a tube inserted i n an A l t a z i m u t h p i l l a r , a n d 
set para l le l w i t h tho polar axis. The telescope ie 
supposed to be p o i n t i n g i n a s imi la r d i r ec t ion . 
The rod D C is h inged to another shor t r od tha t 
tu rns i n tho tube H , as shown i u F i g . 2, or s imp ly 
iu a hole bored i n the p i l l a r . The h inge T) can be 
clamped. B aud C aro hinges, the la t te r fixed to a 
short r od w o r k i u g i n D O, as D does i n H (as is 
also shown i n F i g . 2). T h e short rods p r o j e c t i n g 
f r o m tho telescope are of such a length t ha t a hue 
d r a w n f r o m the centre of either hinge to the centre 
of the h inge A , w o u l d be para l le l to the axis of the 
telescope 
A R E F L E C T I N G - R E F R A C T I N G 
O B J E C T - G L A S S . 
r i 7 8 3 0 . 1 — U N M I U the above heading, on p . 593 
( V o l . X X X I . ) , " M o r o L i g h t " proposes, f o r tho 
consideration of tho readers of t l m P . M . , a method 
of increasing th ree fo ld tho u in 'mu t of l i g h t t ha t is 
o rd ina r i l y collected b y an object-glass of 2Jin. 
' aperture. I u the t ex t " More L i g h t " refers to 'his 
I f the telescope bo now tu rned a w a y f r o m the 
n o r t h polar l ine , and I ) bo then clamped, uu equa-
to r i a l mo t ion can bo obtained. Pur l o o k i n g sou th-
ward , disconueet tho rod K f r o m B C, and b r i n g 
r o u n d E to take its place. E should be r e m o v -
able, or capable of beiug sh i f t ed aside, or i t w o u l d 
be i n the way i n cor ta in positions w h e n l o o k i n g 
n o r t h w a r d s ; or i t m i g h t bo dispensed w i t h a l to -
gether i f A and D were set w i t h respect to each 
other i n such a pos i t ion t h a t w h e n I ) C is pointed 
duu Houlh, a l ine f r o m A to B w o u l d be para l le l 
w i t h tho polar axis, as equator ia l mot ions m i g h t 
then bo g iven b y means of a s t r iug fastened to i'J, 
and passing to, and t h r o u g h an eye-hole at t b c 
top of D (IJ be iug clamped, aud B C disconnected 
f r o m K ) ; or another hole m i g h t he bored i n the 
p i l l a r above H , para l le l w i t h the polar axis, when 
tha t side is t u r n e d south, and the tube H bo i n -
serted in to i t : or t w o tubes m i g h t be a l l ixed to the 
p i l l a r (as i l l F i g . 3) f o r tho short rod f r o m D to 
t u r n i n ; as, i f E is dispensed w i t h , 1) need not be 
near the p i l l a r . 
Rods attached to A m i g h t bo used instead o f P. 
and K ; b u t the rod A K must be removable, aud 
curved so as to avoid the top of the p i l l a r . C lock-
w o r k m o t i o n m i g h t be applied by a strap or cog> 
wheel w o r k i n g on tho short rod betwuen 1) aud 
H ( P i g . 2 ; ; b u t this probably w o u l d create too 
much v i b r a t i o n to bo of use. The gu id ing- rods , i t 
w i l l bo seen, could bo easily taken to pieces, and 
packed w i h tho Bland i n an o rd ina ry telescope-
box. 
The abovo is no t meant c i ther f o r scientific or f o r 
pseudo-scientific tulescopc-users, b u t merely f o r 
those w h o cannot a f f o r d a regular enuator in l , ami 
w o u l d bo glad to l i g h t on some inexpensive means 
of " f o l l o w i n g a s t a r " i n any par t of tho heavens.. 
H . A l c a r . 
. S K I T . U , 1880, E N G L I S H M E C H A N I C A N D W O R L D O F S C I E N C E : No. 8 0 ! ) . 
T I i o I n d i a n s o f A m e r i c a have «omo eauttoi* 
ideas abou t t l . u n d i r :un l l i g h t n i n g . I t eccn t ly 
ixeo I i i ' l i n n w o m e n wore istme.k i*y l i g h t n i n g i n 
tho ne ighbourhood o f EVart-Baitotd n« t h e y w o r e 
c a r r y i n g prov is ions to tho g a r r i s o n . T)io I n d i a n s 
could n o t bo i u ' I ticcrl to s tay near the bodies, 
which t h e y t h o u g h t to have become tho h a b i f a -
Liou o f an e v i i s p i r i t . T i i o oa tas t ropho w a s 
a t t i ibii l .cd t o the irtoaettca o f w l i i t - H . N e a r l y a l l 
l i w Ind iana oT the U n i t e d S t a t e s i m a g i n o t h u n d e r 
to be BSns t id b y tho flapping o f the w i n g s o f a 
g l / ; m t i o b i rd , ' w h i l e the flashes are i r o n serpents 
which eve rywhere accompany this; a n i m a l . T h e 
naaMtai t r ibes o f t ho Miss i s s ipp i v r l l e y w o r -
thipped t h u n d e r i n tho f o r m of a g o d , w h o wan 
fa bo p r o p i t i a t e d w i t h sacrificed , t h e y o f f e r e d 
!Jin a acg whenever i t t hunde red , o r a c h i l d f e l l 
I'll. T h i s g o d was bel ieved to produce fires. T h o 
natives of H o n d u r a s b u r n c o t t o n seeds on t ho 
al tar o f the gods wheneve r i t t h u n d e r s . M o r o 
•ostium t r ibes do n o t o f f o r sacrifices, b u t pros-
trate themselves a b j e c t l y o n the g r o u n d on 
reproach o f a t h u n d e r s t o r m ( w h i c h n a t u r a l l y 
i rhnint t ihw t h e i r ehanee of b e i n g s t r u c k ) . I n 
. \ [ rx ico , sites f o r temples aro supposed t o be 
ind ica ted b y tho D e i t y , whe re l i g h t n i n g b t r ikes . 
I i m E S T O T H E E D I T 0 1 . 
[ H'e lit) lioid tWVthw responsible for the opinions OJ 
;ur correspondents. The VAitor irspeetfvlly reqnfijls that ail 
•:inimmiicutwns should be drawn up as briefly as possible.] 
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" I vould ha^e everyone write what he knows, and as 
CtOCfl as he knows, but no more; and that not m thi> 
only, but in nil other subjects: For such a person ms j 
have some povtiealaf knowledge -and experience 0 / t l if 
BftBm of such a person or such a fountain, tbat ao to 
Otber tilings, knows 110 more than what everybody does, 
mi l yet, to keep a clutter with this l i t t le pittance of bin. 
•*di undertake to write the whole body of physicks: a vict 
*rora whenrs jneat inoonveniences derive their er i f fmal ." 
Sontaigne's Jisseys. 
Z H E R C U M S — T E L E S C O P E S T A N D — 
D K A W I 1 3- G R O U P S OS" S T A R S — 
H I G H E S T P 0 W 3 E E O S A 2 i n . T E L E -
S C O P E — G E O L O G I C A E : C K E T A C E O U S 
1 0 S S I L 3 F U O H T H E S O U T H O P 
F H A N C E — T H E V E L O C I T Y O F L I G H T 
- B I E i M I N G H A T O l ' S 2 E D S T A I t ( 4 3 3 ) I N 
A Q U I L A — C O N V E S T I N G A L T A Z I -
M U T H I N T O E Q . U A T O U E A L — D A R K 
• S Y S T E M S - L I G H T O P J U P I T E R A N D 
S A T U H N , & e . 
J I T S O O . l - O s p . 382 of y o u r last vo lume. M r . 
Herbert .Sadler gives I I l e r c u l i s as a " g o o d test 
!"r a ."Jin. r e f r ac to r . " M y impression is t h a t at 
present nothing b u t a miraculous i n s t r u r m n t of 
'.bat aba could by any conceivable possibil i ty 
•lwcrco this star. I o n l y k n o w tha t a f e w n igh t s 
I 1 » W r v e d i t l ong and steadily w i t h a power 
"t toO on one of tho finest 4J in . object-glasses i n 
. ' tad, mads by Dal lmeyer , and I cou ld do 
1 •' '••»•: wi t l i i t whatever. As this samo objec t ive 
' • j .v . - . i t 'S f. Arie.tia b e a u t i f u l l y , and elongates </* 
i n t raaoda, I do not fanny tha t M r . S. can have 
itoMeli lmvi) observed £ Hcrcu l ia very l a te ly . 
••••I Mr . i i i n i ibam have made any recent mea-
' I -'t I k n star, perhaps ho w o u l d no t m i n d 
• K m what is tho present distance of i ts com-
;• 1 ' i l l s ? 
i!.« sol" al terat ion w h i c h M r . T h i l i p ( reply 
. p. IS) need make i n the nunaetnw of his 
; 0 (Illustrated on p . 530 of V o l . X X X I . ) , is 
• - Leeetkw w i t h tho block upon whieh his ants 
• 1 1 < i ' : , r " d . K e i t h Johnston gives the l a t i t ude 
rdwn ns 57" S', hence this b lock should bo 
I 1 IT at an sagto of 32" 52', wh ich w i l l also 
v • I ho re. iding of his circle A A ' w h e n 
' • i 0 is lov, l , or points accurately to the 
• ii- I proaome tha t ho is f a m i l i a r , at 
" '. >• i f h the ptisteiplt of the equa to r i a l . I f 
' • refer to pp. 551 and 029 of you r X V t h 
'•• '•• ie ho w i l l f ind as clour an c*plana ' ion 
• m of moun t ing as i t is in m y power to 
"-"'•vhiJe, ho w i l l eeo tha t i f heplncos his 
'1 a position t ha t tho u p r i g h t axis 
1 t l o t of the l a r l h , i.e., so t ha t i t 
; ' ' ' y to the polo of tho heavens, his 
• "»i le . . . r ide w i t h tho celestial equator. 
l a " " ' ' ' l 0 d ic l ina t ions of celestial 
** 1 ' 'b i t , i.ir.reover, hav ing once set the 
• » *:u er pUno t , tho one slow mot ion 
by tho aid of his endless screw w i l l Ml f i t 0 0 to f o l l o w 
the objec t i n i ts d iu rna l eonrso. H e mif^ht , by tho 
bye, w i t h advantage employ an opt ic ian to mako 
h i m a vernier to read Ids honr circle, sod to cu t a 
w o r m - v heel fo r nn endless r.crow or to fix a clarnp 
and veruier such as are appl ied to theodolites 
on A A ' . 
" Wiseaf " (query 4 H 8 0 , p . 23) can do what ho 
wishes by the aid of the so-called Rotie.lo M i c r o -
meter. Tho simplest form of this i n s t rumen t f o r 
bis purposo wou ld ho a series of squares ruled upon 
a pe r fec t ly plane plato of glass, placed i n tho focus 
of a posit ive or I tamsden eyepiece. H e w o u l d , of 
course, havn corresponding squareB ru l ed upon his 
d r a w i n g paper. H o must , however , devise somo 
monns of i l l u m i n a t i o n to render the r u l i n g visihlo 
a t Mubt. Doubtless the maker of his telescope 
w o u l d mai>nf>e tho whole t h i n g f o r h i m . Ho wou ld 
determine tho value i n arc of tho 6ides of his ru led 
squares, b y n o t i n g the in t e rva l occupied by a stnr 
i n crossing f r o m one to the nent . T h e n Mich in t e r -
v a l x 15 X cos. star's decl ina t ion = i n t e r v a l i n are. 
" E . C. A . " (query 41491, p . 23) w i l l do very 
l i t t i e Rood w i t h any power h igher t h s n ISO, w i t h 
the teb scopo he describes. 100 t o the inch of aper-
t u r e ( th is i n his case w o u l d give 200) is assumed 
to bo the highest power which , under tho most 
favourab le circumstances, can bo effect ively used 
w i t h a first-class object-glass, and then only on 
double stars. 
I am not f a m i l i a r w i t h the l o c a l i t y whence 
" V a i s o n " (query 4 U PS) obtained the fossils which 
he f igures on p . 24 ; n o r do I possess n (reological 
map of i t ; but i t is evident t ha t tho beds must 
belong to the cretaceous system. I caunot i d e n t i f y 
his f igure I , but figure 2 is a rol led too th , eithor of 
a shark or rept i le ; f iguro 3 t ha t of tho Not idomus , 
a fossi l shark ; figure 4 represents one of the Pec-
tens ; f igure 5 apparent ly po r t o f the shell of P i a -
giostoma, and figure 6 tho oast of a T u r r i t e l i a . 
I read, w i t h very great interest, y o u r description 
of Professor Newcomb ' s apparatus f o r measuring 
tho veloci ty of l i g h t on p . 33, and shall look 
anxious ly f o r w a r d to tho (let- r m i u a t i o u of tha t 
constant effected b y i ts a id . There can,.I t h ink , 
bo no doub t t ha t from i m accurate uieaBunmont of 
the veloci ty of l i g h t , t aken i n con juuo t iou with tho 
constant of aber ra t ion , a ve ry j imt ih moro t r u s t -
w o r t h y solar para l lax w i l l be deduced than c a n 
ever bo dor ivod from obf ervations o f the t rans i t of 
Venus : most rifsuredty when such observations nro 
mado by tho Delislean mothod from stations for 
whoso lonft i tudes wo are depend' n t ou lnoen-cul-
m i n u t i n g stars. O n this g round alene. then ( to 
say n o t h i n g of others). I conceive tba t Professor 
Newcou ib w i l l c o i n the perennial ^ ra t i t udo of 
astrouoniera and physicists, should ho succeed i n 
finally and a u t h o i i t a t i v e l y se t t l ing tho moot po in t 
of the exact rate a t w h i c h l i g h t t ravels . 
Tho 'porusa l o f le t ter 17334. on p. 3r\ induced mo 
to examine the star, N o . 433. i n B i r m i n g h a m ' s 
Catalogue, o f w h i c h M r . Esp in Bpoaks i n such 
enthusiastic terms. I mus t confess t h a t I was 
somewhat disappointed. As far as I can t ru s t m y 
o w n eyesight, M r . Esp iu ' s " s p l e n d i d r o d " nnd 
" very red are, i n more senses than one, *' coulenr 
de roeo." W h a t I rea l ly saw. w i t h a pr wer of 1G0, 
was a star, of seemingly between the 7th and 8 t h 
magnitudes, of a pronounced orange t i n t , w h i c h 
was suf f ic ien t ly s t r i k i n g i n comparison w i t h the 
B u n o u u d i n g objects ; b u t t ha t i t was ei ther " very 
r e d ' * o r " splendid red " I mnt-t, w i t h somo d i l l i -
donco, deny. T h e f a c t is, t h a t I am persuaded 
tha t w h a t I m. iy te rm visual idiosyt crasy, or ocular 
" personal equa t ion , " enter very largely i n to the 
perception of a red colour i n stars : and 1 believe, 
moreover, t ha t the silver-on-glass film of the m i r -
rors n o w so commonly employed has a s l ight ten-
dency to reflect, a redundance of tho rays of tho 
least r e f rang ib le end of the spectrum. I remember 
some years ago obsorvi g a series of so-called red 
stars, w i t h tho au thor of one o f our most valuable 
works on astronomy, w h o was go ing a t the t ime 
seriatim t h r o u g h such of these r>bje.cts as wero 
catalogued f o r the f o r m a t i o n of tho l is t i n his own 
hook. B o t h he and I f o u n d the greatost d i f f i c u l t y 
i n assigning oven a yellow huo to 6ome of the stars 
wo examined, whi l e others were so sensibly colour-
less to us bo th , tha t he re jected them f r o m his o w n 
catalogue ultogether. I d i d not . f may add, look 
at M r . Espiu's second object . B i r m i n g h a m 500, as 
I hod other w o r k a t tho tofteseopa w h i c h more i m -
pera t ive ly demanded m y a t t en t ion . 
A s query 41541 (p . 47) i tnnds, i t is no t ent i rely 
i n t o l l i g i b l e . A n d f o r this reason: t b a t L o r d 
Lindsay ' s euggestod e l l ip t i ca l and c i rcular discs 
have n o t h i n g to do w i t h the cqitatorinl character of 
tho mot ion impar ted to the tehscopo by his method 
of b r i d l i n g i t , bu t are only in tended to securo its 
equable d r i v i n g i n a plane para l le l to the equator. 
I f " P l u m b - b o b " has access to V o l . X X X A T I . of 
the K . A . S . Movthhj Xoticrs, and w i l l s tudy L o r d 
Lindsay ' s o r ig ina l d iagram on p . 2 of i t , ho w i l l 
see a t once tha t , t r ammel led as i t is b y the cord 
G 10, the end of the telescope is rea l ly cons-trained 
to movo r o u n d the l i no B G, w h i c h is paral le l (o 
tho axis of the ea r th . A B f o r Iho dipes, lot us sup-
pose tha t a c i rcular ono of the same diameter us 
the d r iv ing-d i sc were at tached to the ver t i ca l r . x i 1 ' : 
does no t " P l u m b - b o b " see t h a t w h i l e th is w o u l d 
g ivo an even mot ion i n azimuth, i t must qui te f a d 
to do RO i n I t u l u f T h e ellipse is r cn l ly on ly tbe 
p ro jec t ion of tho d r i v i n g - c i r c l o on a plane inc l ined 
to t ha t o f such circle by r.n auglo = tho co-
l a t i t u d e . L o t us suppose tha t the ver t i ca l axis 
i tself w e r e n i a d o o f the tau io d iameteras the d r i r i a ; ^ 
cy l inder . I f , now, wo cut this off a t the top a t an 
anglo = tho co- la t i tude , tho section w o u l d bo au 
ellipse. M u t a t i s m u t a n d i s : i f our c y l i n d e r w c r o 
concentr ic w i t h tho i m a g i n a r y polar axic, i t s sec-
t ion by tho h o r i z o n t a l pluue must ho an equal and 
s imilar ellipso. 
I w n u i d ra ther no t r ep ly too dogmat ica l ly to 
query 41502, p . 47, because m y ideas of the u l t i m a t o 
f a t e of our Kolar System aro very near ly as ha/.y 
as thoae of " 5 . A . B . P . " h i n i s e l f l I do n o t , h o w -
ovcr, seo w h y tho planets i h o n i d ccafo to rovolva 
rouud the Sun s imply because he m a y become ua-)c 
and cold . N o connection, so f a r , has ever bora 
traced botweon l i g h t aud bout, and g r a v i t a t i o n . A t 
any rate the Universe w i l l Inst our t ime . I n t he 
nex t place, thcro cau, I t h i n k , be no doubt t ha t 
Jup i t e r and (very probably) S i t u r n do shino p a r t l y 
b y the i r o w n l i g h t ; albeit i t is to a groat BKtanS 
overpowered by tho superior br i l i iunco o f tho sun-
l i g h t wh ich they rei loct . T h o red spot o u Jup i t e r , 
f o r example ( w h i c h assuredly is not i a any w a y 
whatever "aua logous to the sp -ts on the S u n " ) , 
a lmos t cer ta in ly presents U R w i t h an example c-i 
iuna to l u m i n o s i t y . Las t l y , i t is quite imaginable , 
a n d even l i k e l y , tha t " dead systems exist, keeping 
up t h e i r o r b i t a l mo t ion i n tho d a r k " ; b u t I a m 
a f r a i d t h a t we must, nook etararksjN f o r an explana-
t i o n of tho v a r i a b i l i t y of A l g o l . A s f a r as I k n o w , 
tho pa ra l l ax of Porsoi is abso lu te ly insensible, 
and therefore the stupendous scale aud inconceiv-
able rate of r evo lu t ion of a " d e a d " system, w h i c h 
should b r i n g i t between ns and t h a i star every 2 
days and 21 hours (or thereabouts), appear to re-
move such-a system w h o i i y beyond the province o f 
hypothesis. 
A E e i l o w o f t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
J U P I T E R ' S G R E A T S P O T . 
TI7<SGL] — S T U C E sending correct ion to le t ter 
17701, p . 615, i t runs i n m y m i n d t ha t I have niado 
another error , b y w h a t means I do no t know. I 
was h u r r i o d grea t ly to get tho luLter i n the m a i l . I 
beliovo I stated tha t tho ci n t ro of tho spot was, on 
J u l y 11, I h . 33 '3m. ahead of tho C M . , winch i n -
dicated 110 independent m o t i o n of tho spot. T h i s 
ia a miserable error . I givo a i:ib!o of a l l Iho 
transits I have obse rved th i syoar ; and I havegcr .o 
over this tablo ha l f a dozen times, I reckon, to 
assure mysel f t ha t i t is f ree of e i r o r . Tho last 
co lumn shows the amoun t of t i m o b y w h i c h t h e 
centre of the spot preceded the cen t ra l mer id i an . 
Mos t of tho observations were mado under ve ry 
favourab le atmospheric condi t ions . O n A u g . 11 
and 28 tho p. end was n o t observed. Tho times 
g iven are exact ly wdiat tho wa tch i nd i ca t edv rh ra 
I f e l t euro tho posi t ion of tho spot obsrrved was 
m i d - w a y tho disc, and i n no' ciise have they been 
changed. T h o t h i r d co lumn shows a var iable 
m o t i o n to tho spot, wh ich I t h i n k ia due to a 
l eng then ing of one end or the other, more than to 
a d r i f t i n g of tho whole body of tho spot. 
T E A N S I T O F T I I F . G H F A T t'roT — N a & u v i x r j i M S A : < 
T I M E , IbSO. 
p. end, midd le K ^ n . A h e a d o f C M . 
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A; nr. H, 1881, - E N G L T S n M E C H A N I O A N D W O R L D O E S O T E N C E : No. 837. 113 
r r r i i l n f n m t b " w i l l - k n o w n olnorvat ions 
!• mint , l ie W o , and o f l t n n , and thei r ob.ior-
t '• f .t might bo g r i ' - i l l y improved upon by iho 
• j r t t a r* t a d l ino de f in i t i on o f mode rn 
. . . , ' . < M rather n m-g l i ' dcd object ; hcnco this 
. " • r irWcfc, however, is, I fear , rathor Into i n 
M>r I »t"> " " W i t , in v i e w of the f o r t h c o m i n g 
• ! • n 'if Mat*, tha t nomn optician or scientific 
-!,' r sbonM oiler f u r s i lo tome t tna f l globes of 
r . i ; i u i ' t , mmilar l o those w h i c h have already 
t « . I t Infill*'? 
I ho ' i " " of a M a r t i a l globo w o u l d bo a great 
v t s t u i ' " l'> " l i ' i t r v e r s i n i d e n t i f y i n g tho various 
\ i ' i i i t i i icnt", iV'C, and, as Mars I H n o w a ve ry 
; it! r planet, not a f e w w o u l d bo g lad to p u r -
Jf the globus w r o unglnzod, new discoverios 
<.' i l d iri'iro readily bo noted down o n t h e m . 
E d w a r d G r e o n h o w . 
Nor th f i in for th , near X o w c a s t l o - o n - T y n o . 
P.S.—" Y " i i i i * - l i g h t " n o w casts a ve ry per-
m Libia shadow on tho wa l l of a room t h r o u g h tho 
mn 1-iirof whir l ) tho planet in Bhining. Sho is, o f 
.r-- , visible to tho naked oyo l o n g boforo 
••jf>-<it. 
S T A R - G A Z I N G . 
[ I f t ' iV?. ]—THK telescope w i t h w h i c h tho f o l l o w -
ing •banTsttani were rnado i sa 5 in . clear apor turo 
n i u ' t r of 7ft.3t% focal l eng th . I t is m o u n t e d 
•n * ptatn al'.i/iinuth stand, and is o f excellent 
' j - T h e f t is a largo bat tory of eyepieces 
a t U r l t i l , ranging f r o m 50 to 500, and i n t h o f o i l o w -
rTvali'iiis I shrill uso tho abbreviat ions L . 
p rrt'&U MBOWOT. M . power f o r med ium power, 
i . I I I pftWer for high power. M y o w n sight is, I 
•. V i y fa i r , and has boen t r a ined by seven 
oivwst constant uso of tho toloscope on f iue 
( I ; 19 I ' lV- ium.—This orange-rod star increased 
: . - : ' I ' T . I M V in magni tudo, I boliovo, between 
• •: - i»t -;'itfi and .September 2nd , 1880, and so con-
tinued till it passed a w a y f o r tho year. D r . G o u l d , 
in t h i " Uranomct r ia A r g e n t i n a , " suspects i t of 
r A r i i t i e n . 
P3 I I ' c g a s i . - O n tho n i g h t o f Oct . .1, 1880, I 
f'.'ind n r<imrx to this star 13 Tnog. I t is onn o f 
JI«r*ebcTl discoveries ; tho only measures, save 
those of I tcrschol , are by B u r n h a m , who gives 
V -• 1) 25". llcrscln'l rates tho companion 
at 17, hut I beli've m y est imation is ra ther to*) l o w 
than othTwisi', as I ilnd I usually underrate stars. 
(3) I l e t s c h d 31S3 [23k. l l u i . — 0" • i O S . ] — A l t a i 
with a dist.uit companion, tho position of which is 
irir-n by Meinchei as l.'iO". i t was ob'iervcd on 
Oct >bsf 3 M and Fth ; nags . ''.J and 12, orango and 
blue CiTulfvl.lv by contrast . ) Thc ro is another 
star rather smaller in i l l " same di rec t ion . I thought 
the iH-rir compani'in - f 2 0 , but was astonished to 
fimi Hcrsrhc l gave 5 0 '. Appa ren t ly f r o m tho d iag ram 
mado on October 8 th the moro d is tant star w o u l d 
letter represent Herschol 's star. Thero is an 8 t h 
nag . star / . i u held, wh ich I rather Biispcctcd to bo 
notal j f iNublo , bu t was uuablo to oou f i rm m y 
observation. Th i s star w i l l bo f o u n d a l i t t l e S. 
t. Tiscium. 
•'•) • I t ' e t i .—Tho 12 mag. coma well seon Oct . 8, 
1SS8. I t improves w i t h m a g n i f y i n g . B u r n h a m ' s 
c i i u u r c s aro P = 299 ; D = 7G . 
(5) 81 Cet i . Swept accidental ly over this, star, 
Oct. S, and l a w i t was doublo ; mags. G, 11J, esti-
mated I ) 1'—V, P = 316".—L. p o w o r t o M . powor . 
Burohaa gives D = 4-7'. P = 324°. Z mags. 
Ue trQ, 9 '2. 9-2 w o u l d equal 11 mag . of Herechol'B 
*.:ale. 
(0) 42 Cot i , Oct . 8, w e l l soen.—The latest 
rliaiUkCe of this star is tha t measured at tho Tomplo 
observatory, 1874, w h i c h gives* D = P4". H 
power used. 
(7) >| Ononis .—This io a most d i f f i c u l t double 
Bar, I should think I havo obscrvod i t upwards 
at fifty times, and havo not clearly d iv ided i t above 
'.n ice. On October the 3rd , however, i n tho early 
honrtt o f U M m o r n i n g , w h e n Or ion was E . o f 
B< riuian, I at length had tho sat isfaction of seeing 
i l unmistakably separated a t intorvals . B u r n h a m ' s 
"hscrvations on M o u n t H a m i l t o n ( k i n d l y fo rwarded 
1" mo by tho author) g ive D = 0'9". Tho difTcr-
enss of magui tudo of tho stars makos i t more 
difficult than it. othorwiso would bo. Tho colour 
of tho companion seems greyish . T h o f o l l o w i n g 
little asti rism is vory serviceablo f o r focussing on 
btforo a t tackiug n> 
(S) IT Orionis .—This is cer ta in ly ono of the finest 
objects in tho hcavenB. Tho f o u r t h star [ r a t ed 
i» '3 by i ] is a strange objec t . Somotimos i t is 
r.vily visible, and at other times i t is most d i f f i c u l t . 
iVobably the apparent va r i a t i on i n brightnoss is 
i n i to tho atmospherical conditions under w h i c h 
tho observation is made. I f there is any tendency 
w glnrc, then tho small star is loBt i u tho rays of 
U M big one. T h o double star i n the field N . p . , 
roi.sistmg of t w o wh i to Btars, nn 8 mag star / . , w i t h 
i distant companion N . , and t w o smal l stars 
between tho groups ; i n a l l , 10 stars, are a l l t h a t I 
can sco w i t h o in . , . w i t h i n tho boundaries marked 
nu t b y the b l i g h t stars. L . , & L , H . p o w e r s : L . 
ba . t . Docembor, 1SS0, and observations i u other 
years. 
(9) 31 Or ion i s .—A fine orango star, w i t h an 
obvious blue companion. T h i s companion is rated 
11 m a g . b y E, bu t has boon seen w i t h 4 { i n . 
re f rac tor b y B i r m i n g h a m . I do no t t h i u k i t is 
under 11J magu i tudo of Horschol 's soalo. 
(10) P . V I I . 170Canis Minoris .—Seen on several 
n i g h t s ; stars bo th y o i l o w . Th i s star lies a l i t l l o / . 
T r o c y o n . D = 1'6"; M . and H . "powers. 
(11) ir Or ionis .—Hero tbero is great confus ion . 
There are six stars let tered IT, and as t h e y aro 
le t tered d i f f e r en t l y by various authors i t is d i f f i c u l t 
to f i n d ou t w h i c h star is a l luded to . T h e t w o 
methods of l e t t e r ing aro b y order i n R . A . , and by 
order i n N . P . D . Proc to r and tho B . A . C . Cata-
logue f o l l o w tho f i r s t , Heis f o l l o w s tho second. 
Pel Imps i t w i l l bo u so fu l to givo a l i t t l o tab lo o f 
thcBe stais w i t h the le t t e r ing o f Proc tor and Heis :— 
FlamstoedB'No. H e i » . ' P roc to r . 
1 Orionis i r 1 
1 *• 
3 < sr4 V 
8 ir» •*» 
7 ir> I T ' 
10 V 
M a l b y ' s Planisphero gives five stars le t tered b u t 
o n l y affixes numbers to t w o , and these are named 
n3 a n d Tr* a f t e r Heis 's numbers , b u t then the au thor 
a p p a r e n t l y becoming lost i n tho confusion, the 
o t h o r three aro s imply m a r k e d ir w i t h o u t any 
n u m b e r , and V is given under Fhvmstecd's number 
alon o. T h e D i f f u s i o n of U s e f u l K n o w l e d g e Society's 
maps g ivo Flamstecd's numbers alono, w h i c h is 
c e r t a i n l y the wisest p lou . I t is m u c h to be wished 
t h a t some general ogreement chould be come to as 
regards Buch cases as th i s . Sure ly i t is qu i t e 
su f f i c i en t to cal l Btars, w h e n l y i n g closo together, 
1 a n d 2 of any Greek let ter , and n o t to extend this 
n o t a t i o n to moro t h a n t w o stars. I n A u r i g a He i s 
give B t en stars letters i / / ! T h o d i f f i c u l t y is, o f 
course, h o w to set about e ind ica t ing th is pest ; b u t 
i f " slar-gszcre " w o u l d agreo to uso Fbni6toed's 
numbers alono when thcro aro moro t h a n t w o stars 
to w h i c h tho sumo let ter is a f f ixed , tho d i f f i c u l t y 
w o u l d , I t h i n k , bo removed. 
(12) X Orionis .—Tho t h i r d star I rated on Jan . 
1, 1S81, as of the 12th m. ign i ludo . Th i s , l i k e most 
r m n l l stars when si tuated nt a sufficient distance 
f r o m the p r i m a r y , I'B better F C U I w i t h a low than 
w i t h a h i g h power. \ Orionis D r . Gou ld believes 
var iable . ' I h o ne ighbour ing stars ' / I havo 
ra ted a l te rna te ly superior to each other, ip* is, 
however , a s t rongly-co loured star, w h i c h may 
p robab ly af foct Iho de terminat ions of magni tude . 
(13) 11 Monocerot is .—This is an exceedingly 
b e a u t i f u l objoct . T h o closo pa i r is easily visiblo, 
oven w i t h a l o w powor . The threo stars seem to be 
exact ly a l i k e ; a l l of t h e m aro y o i l o w . A b o u t t w o 
minutes p. and ha l t a degreo S. is tho p r e t t y pair 
X 914 D = 21", mags. 6 i and 10, w h i t e , b lu i sh . 
(14) 15 Geminorum.—Thi s star I observed w i t h 
a 13in. (motall io) ref lector oar ly i n M a r c h . T h o 
colour o f tho companion is ve ry curious, aud I was 
m u c h puzzled to pivo i t a name. I t is one o f those 
companions w h i c h have a d u l l appearance. Tho 
l i g h t seoms s ingu la r ly subdued. T w o gentlemen 
to w h o m I was showing i t were equal ly s t ruck w i t h 
tho peculiar t i n t . I t is easily f o u n d , bo ing tho 
most N . of t w o stars in tho finder w i t h v G o m i n -
o r u m . 
(15) i ' Aur iga ) .—This star I boliovo to bo v a r i -
able. O n M a r c h 11, 1879, I was sequencing tho 
stars i n A u r i g a w i t h an opera-glass, the ne ighbour-
i n g stars, T aud w being t akon as s tandard stars o f 
the 4*0 and 4*5 m a g . v A u r i g i o was then noted as 
b r i g h t e r t h a n usual , and r a t ed as 4-3. A n hour 
a f t e rwards I was astonished to f i n d i t no t h igher 
than 4'G, t ha t is to say tha t , f r o m boing decidedly 
b r igh te r than v, i n nu hour ' s t i m e i t had become 
decidedly Joss than v. O n M a r c h 16 i t was ra ted 
4-8; Oct . 2G, 4 7 ; N o v . 1, 1879, 4-7 ; A p r i l 14, 
1880, 5-0; Sept. 2, 1880, O'O ; M a r c h 17, 1881, 5-0 ; 
M a r c h 23, 5'3 ; M a r c h 30, 5'4 ; A p r i l 2, 1881,5-4. 
(10) 1G Aur ig in .—The companion to this star is 
a d i f f i c u l t object . I have l i t t l o doubt , however , i n 
saying t h a t I once, i u December, 1880, glimpsed i t , 
finding tho estimated d is tant and posi t ion angle 
agreo vory w o l l w i t h i ts t rue place. Thorc is a pa i r 
a l i t t l o p . 2" apa r t ; w i t h l o w p o w o r . i t looks l i k o 
t w o grains of sand placed Bido by sido. Thero is a 
p a i r / , g iven i n no cataloguo, though b r i g h t enough 
to bo, and a t i n y d i s tan t star makes i t t r i p l e . Th i s 
companion is very smal l , and is, I beliovo, again 
double. W i t h a ref lector of 13iu. apcr turo, this 
region was f o u n d to be crowded -with l i t t l o pairs , 
aud w i l l w o l l ropay tho t roub lo o f ca ro fu l sweeping 
over. T h i s l o t t c r has already r u n t o a greater length 
than I intended, and so I w i l l n o w close, hop ing 
soon ( w i t h our E d i t o r ' s permission) to f o r w a r d a 
f o w moro rosults o f s ta r -gaz ing w i t h a 5 in . r e -
f r ac to r , &c . T . E . E s p i n . 
Wallasey Rectory , B i rkenhoad , A p r i l 4. 
K E N N E D Y ' S D Y N A M O - M A C H I N E . 
[1S554.]— K u r t rcadcrsof o u r a h . i v i n g requested 
a descr ip t ion f r o m me of m y dynamo , I w i s h to 
show tho const ruct ion of one f o r m of i t w h i c h l uso 
f o r e lec t rop la t ing , and also as an electric ougino. 
F i g . 1 shows tho machine camploto. A s w i l l he 
r / a 
i sLC ' i 
^ 0 
% m 
s 
soen f r o m the f igure , tho field-magnets aro made 
u p each of three bars w i t h t w o massive i r o n polo-
piecos on each. P P aro the polepiecos r u n n i n g up 
tho centre of the machine. I 'olo-piocos hava 
h i t h e r t o been mado and used i n a l l f o r m s of dynamo 
w i t h t h e i r faces h o l l o w e d o u t to fit i n a u exact 
circle r o u n d tho r o t a t i n g a rmature . I havo f o u n d 
f r o m experiments mado recent ly t h a t polcpiecea 
mado so t h a t tho faces f o r m pa r t of nn ellipse, as 
shown i n F i g . 2, are f ivo t imes bet ter t h a n tho o r d i -
r I C . 2 . 
N 
\ 
» O y V \ o 
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n a r y c i rc le - l ike k i n d . A glanco at F i g . 2 w i l l show 
a t once t h a t such e l l ip t i ca l polepicccs act e f fec t ive ly 
o n the a rma tu ro I h r o u g h o u t the wholo r evo lu t i on 
of the a rmature . I t w i l l also be seen t h a t tho 
e l l i p i t i c a l polepicces act ef fect ively on a l l tho M r . s 
of the a rma tu re w h i c h I uso i n m y larger dynamo 
e lec t ropla t ing machines, and t h a t t h roughou t the 
whole r e v o l u t i o n . F i g . 4. 
T h o armaturo , F i g . 3, shown i n perspoctivo, a n d 
-7 
si 
ff 
F i g . i shown botwoen thepo lcsof t he f i eU-magnc t s 
is mado of malloable cas t - i ron . I n F i g . 4 the 
w i n d i n g o f tho w i r o is shown, also tho connections 
to commuta to r . 
T w o armatures aro employed : those aro cou-
noc ted i n m u l t i p l o a r c to tho o u t r r c i rcu i t . 
These machines aro also provided w i t h a c e n t r i -
f u g a l check spr ing , whereby the outer c i r cu i t is cu t 
off when tho speed of ihecug ino ia lessened, B O t ha t 
no back currents o f any k i n d can f ind tho i r w a y 
in to tho machino. They aro so l id ly b u i l t and go 
into small space. 
1881. E N G L I S H M E O H A N I O A N D W O E L D O F S C I E N C E : No. 842. 
Ug lli" proposal of tho d i r e c t o r a n d s u b -
, : , , r n f tho Par is Obse rva to ry , t ho B u r e a u 
i Longitudes hag decided to determine- tho 
, B r o of l o n g i l u d o botxvncn Pa r i s n n d 
., eti. At. Lcewy'a e l ec t r i ca l m e t h o d w i l l be 
!. Too opera t ion boars on t i i o p r o j e c t o f 
I [jjna a e l i ronomctr ic observa tory a t JJcsuiicnn, 
tie: eentro of tho P reneh c l o c k - m a k i n g 
; ixf t e legraphy c o n t r i b u t e d i n no s m a l l 
l . i the disasters of t-ho .French i n t ho 
. .Herman w a r . lloc.ontly p u b l i s h e d nc-
show how t h o r o u g h l y tho a r m y i n v e s t i n g 
wan kept t e l e g r a p h i c a l l y connected i n i t s 
rents parts. A b o u t 2,000 messages w c r o 
• daily. T h e i n s t a n t a F r a r i c - t i r o u r (or 
demolished a post o r c u t a l i n e , t ho 
alurm was a u t o m a t i c a l l y g i v e n to t ho 
. responding s ta t ions , a n d m o u n t e d m e n 
. .,11 to tho spot a t once. 
1; inn been obsorvod l a t e l y b y TrofoRSor T r o w -
b/ijof ] l a rva rd U n i v e r s i t y , t h a t l o w tompora -
.. . . exercise a f a r g rea te r i n f l u e n c o o n t h o 
tie condi t ion t h a n has h i t h e r t o boon sup-
. :. 'W'M demann f o u n d a loss o f less t h a n 4 
-,!. . . a r educ ing tho t e m p e r a t u r e f r o m G C C. 
. i , i 'rufossor T r o w b r i d g e m a g n e t i s o d a bar 
i-.iration nt 20°C.> a u d o n c o o l i n g t o a b o u t 
• I . ' . , ho f o u n d i t h a d los t GG per cent , o f i t s 
;i'in, i n about 47 m i n u t e s . A f t e r 20 
>' exposure to tho o r i g i n a l t e m p e r a t u r e , i t s 
•• > lie condi t ion was 50 per cent, o f i t s o r i g i n a l 
Ueording to VExploration, t he K r o u m i r s , o f 
i ,n wo havo been h e a r i n g l a t e l y , are h a l f no-
.- :«, and do n o t t i l l t ho so i l l i k e t he K a b y l e s 
', it war w i t h t h e m is more d i f f i c u l t ) . T h e y 
ia perpetual ly a k i n d o f b r i g a n d a g e i n t h o 
. .-I'.aios of J u r j u r a ; sometimes A l g e r i a n 
• • aro their v i c t i m s , sometimes oven T u n i s i a n 
. - i . ; ; . , t hey aro g e n e r a l l y a t w a r w i t h t h e 
b tas, w i t h w h o m , however , t h e y have a t 
sa all iance. T h e y do n o t b u i l d , b u t l i v e 
at*, wh ich are more e l emen ta ry i n t y p o 
... those of the desert A r a b s . T h e i r oostutno 
-y limplo, cons i s t ing m e r e l y of a pieoo of 
• i .lli, w h i c h t h e y a r r a u g o t o servo a t o n c o 
. retches, vest, a n d bonne t . T h e dress o f 
: mafea is s imi l a r , b u t t i i o y add s i l v e r r i n g s 
I fdaM t r inke t s . T h e y t a t t o o the faco a n d 
.; ; cr par t of tho b o d y , a n d p a i n t t h e i r h a n d -
.•, eyebrows, a n d h a i r y e l l o w . T h e f aco i s 
pored, Tho K r o u m i r s do n o t p rae t ico p o l y -
. Far f r o m o b e y i n g t ho B o y , t i i o y d r a w 
(te from h i m , i n t ho f o r m of a n n u a l presents, 
. ia return guarantee t ho s ecu r i t y o f c e r t a i n 
•'• t. Their master (and a v e r y absolute one) 
- -l.eikli, w h o d i rec ts a l l exped i t i ons , a n d 
• • aWa share of t h o p l u n d e r . 
I fall descr ipt ion, w i t h figures, of SC. 
t»*l ingenious mechan ica l s te reographio 
mtas, is g i v e n i n La Nature, N o . 413. 
s U curious phenomena o f flames havo boon 
' t l j described b y H o r r I l o l t z i n t he Aimalcn 
rkpii. F o r ins tance, t w o s lender flames 
• ay u n m i x e d gas i s s u i n g f r o m fine 
Iwm, unite f u l l y i f t ho bu rne r s aro b r o u g h t 
(eh other and i n c l i n e d a l i t t l e ; b u t o n 
tting the burners , a n d a g a i n i n c l i n i n g the 
-1 M to meet, t h e y o n l y m i x i f t h o p o i n t 
aa be b r o u g h t t o t he f o o t of the o the r , 
two b r i g h t l u m i n o u s pa r t s behave as i f 
repellent . W h o n the flamos aro 
I together, so as t o b roaden , t h o r o is 
' «fi a well-defined d a r k space b o t w e o n . T l i e 
a i n a aro perhaps ( tho a u t h o r t h i n k s ) 
W . A g a i n , w h e n t w o t h i n f lamos are 
| • - M at a co r t a in a n g l o ( 7 5 ° to 30?), a n d 
-' middle , a pecu l i a r r e d - g l o w i n g tube 
au t the lower p a r t o f t he o b l i q u e flumo-
jng composed of ca rbon pa r t i c l e s w d i i r l i n g 
, a n < i s p i r a l l y . T h o pa r t i c l e s o n ono 
" hid in an opposite d i r e c t i o n t o those o n tho 
*a«T. 
I I r e sponden t o f VElcclricitc makes a s u g -
i. for p revent ion of sh ipwrecks . I t is t o 
• c h a i n at a ce r ta in d e p t h p a r a l l o l t o o u r 
- •• dangerous coasts. T h o p o s i t i o n o f those 
-; indicated on maps, ships d r i v e n t o w a r d s 
o n xvould have ono chance m o r e o f 
' what* the anchors w o u l d n o t h o l d o n t h o 
•;••<.<mic of p lague , of v e r y m a l i g n a n t 
. Ul now r a g i n g i n Mesopo tamia . R i g o r o u s 
•aw , uro be ing adopted to conf ino t ho o v i l . 
L E T T E R S T O T H E E D I T O R . 
[W*do not hold owlw-n responsible for th* opinion* oj 
our correxpondnnts. The Kdilor respect'fully M f t t M f f that aii 
eommunicalxon* should be drawn up tu hrxtjly as postibUi.] 
All communication* should hit addressed to the K D I T O I I ofth* 
KwouflH M K O H A H I O , hi, Tavistock-street, Coventr garden, 
w.a. 
All (Jhtque* and Fost-ojfice Order* to be mad* Payable Ic 
/ . F A B H M O B E E U W A R D H . 
Xn order to facilitate refcrencCf Correspondents, ieh*n 
speaking of any helter previously inserted, will oblige by 
mentioning the number of the Letter, a* well OM the page o* 
which it appears. 
** I would have everyone wi le what he knows, and as 
much OM ke known, but no more; find that not in thia 
onlyp but in all other mibjectji: For Buch a pemon may 
have some particular knowledge and experience of the 
nature of such a person or atieh a fountain, that an to 
other thingn, known no more than what everybody do&3, 
and yet, to keep a clutter wi th thin little pittance of hia, 
will undertake to w n t e the whole body of phynicka: a vice 
(rom whence frreat inconveniences derive their eriginal." 
-'Montaigne?* Kssay*. 
M E K O U E Y A N D V E N U S . 
[ 1 8 7 0 5 . ] — I T may interest some of you r readers 
to k n o w t h a t I observed the planets J u p i t e r and 
M e r c u r y a f e w hours a f t e r c o n j u n c t i o n b y day -
l i g h t last Sunday m o r n i n g . 
J u p i t e r was caught s ight of a t 9h . 30m., G . M . T . , 
being seen w i t h some d i f l i o u l t y o w i n g to tho glare 
of sun l igh t i u his v i c i n i t y , a n d bo th ho and M e r -
cu ry were scon i n the same field o f v i e w w i t h a 
comet oyepieco m a g n i f y i n g 35 diameters. 
T h o contrast i n b r i l l i a n c y of tho t w o planets was 
very s t r i k i n g , M e r c u r y be ing a oonspicuous ob jec t , 
w h i l e Jup i t e r was so f a i n t t ha t ho w o u l d p robab ly 
n o t have beeu seen a t a l l b u t f o r the except ional 
cloarucss of tho sky . 
Jup i t e r a t the t ime ( lOh.) was d is tant f r o m the 
Sun l l h . 5 '5m. i n R . A . , and 4° 28'5' i n decl ina t ion , 
be ing closer to tho Sun t h a n I havo h i t he r to 
f o u n d i t possible to perceive h i m . 
Venus was also close to the Sun, present ing the 
w o l l k n o w n exquis i te ly t h i n si lver crescent f o r m . 
T h o teleseppe is one of M r . B r o w n i n g ' s 9 in . 
reiicctors. B . C . J o h n s o n . 
H i g h e r B c h i n g t o n , B i rkonhead , M a y 10. 
T H E D O U B L E S T A B S I I . I . 6 2 , I I . 8 7 , 
A N D SO. 5 2 7 . 
[1R70G.]—I srtALli await w i t h considerable i n -
terest M r . I l u n i h n m ' s promised examina t ion o f 
W . x x . 1451 (letter 18521, p . 88), f o r w h i c h I bog to 
thank h i m . I f e l t tho snmo objec t ion as ho d i u as 
to tho i d e n t i t y of |3 2G9 aud I j l I . C2, bo th on 
account of tho great d i f f i c u l t y o l tho f o r m e r pair , 
and also becauso L i said tw ice d i s t i nc t ly t ha t his 
pa i r was 2 E q u u l c i " i n a l i no paral le l to 5 D e l -
p h i u i and e E q u u l o i . " H a d he not dono so, I 
Bhould, as I have said, have coucludod tha t the 
missing pa i r was idout ica l w i t h 2 E q u u l e i i t so l f , 
tho difference between bis angles and tha t of Z 2742 
no t be ing so ve ry great , and i t be ing almost i n -
credible t h a t \j\ could have had 2 E q u u l e i i n tho 
f i e ld of his fine U'3in. rei lector, and n o t have noticed 
its d u p l i c i t y , as i t is an easy object i n a good 2 - i n . 
r e f rac to r , i seo, by tho w a y , t ha t w r i t i n g le t ter 
18400 ra ther h u r r i e d l y , I quoted De. 's measure o f 
1876*2 as M r , Bumham*s o w n , hav ing been mis led 
b y Flamm.ar ion. I t is u n f o r t u n a t o t ha t the " C a t a -
logue des Etoi los Doubles et M u l t i p l e s " should be 
d is f igured b y a large q u a n t i t y of s imi lar errors. 
I am m u c i i obliged to M r . H u n t f o r his measure 
of H . 2435 = S.C.O. 318 (letter 18G77). I had ve ry 
l i t t l o doub t w h o n w r i t i n g about hjl i i . 87 last 
Augus t , o f i ts i d e n t i t y w i t h Herschel's and Smyth ' s 
l i t t l e pa i r i n h i . v i . 22 Mouocorot is . O f course, 
there is no question whatever of the i d e n t i t y of H 
2435 and S.C.C. 318. M r . MeCanco k i n d l y looked 
this up at m y request a m o n t h or t w o ago, and 
sent me a d iagram of the chief stars i n the cluster, 
and of H . ' s pair as scon by h i m w i t h his lOin . 
Calver, power 120, on the evening of M a r c h 28th, 
showing t h a t the posit ion of the pa i r agrees exact ly 
w i t h y ' s do i c r ip t i on of the posi t ion of his I I . 87. 
Th i s quostion may n o w be regarded as Bottled. 
Tho d is tant small star s.p. the pa i r ment ionod b y 
M r . H u n t , is shown b y S m y t h i n his d iagram, and 
also by McCance ; this star is somewhat b r igh te r 
than the larger star of the l i t t l o pa i r . M r . H u n t 
has g iven the placo of H . 2135 f o r 1830-0, the 
approximate place f o r 1880-0 is 8h. 7 '7m. — 6° 2G' 
(mispr in ted - 0 ° 12' i n lo t to r 17707). S m y t h says 
of t h o cluster, " O u o pair i n centre ra ther closer 
aud smaller [S .C.C. 318]. T h o ground-xvork con-
sists of stars f r o m tho 10th to the l o t h magnitudes, 
ox'cr a spaco of near ly 1 0 ' i n diameter ; b u t there 
are abou t 70 or 80 ve ry d is t inc t ones, besides 
strnggicrs^" M r . H u n t ' s posi t ion-anglo appears 
to bo soinowhat too s m a l l : B u r n h a m gives 20G'3 
(distanco G'01'), 1880-0. H. ' s distance is a mere 
est imation ; Smyth's i s—Smyth iau . (? 683 is a 
very p re t ty objoct , t h o u g h ra ther f a i n t ; I have 
scon i t xvoll xvith m y GJin. Calver . I should be 
g lad i f M r . H u n t w o u l d k i n d l y look up P . x x . 113, 
Vulpccul rc , w i t h his 8 iu . Cooko, xvhen t h a t 
asterism is again i n a f avourab le pos i t ion , nnd 
measure Smyth ' s i nd i j rn -b luo companion to Piazzi's 
star, i f i t xvil l bear suf l ic ient l i g h t . 
The p re t ty , b r i g h t l i t t l o pair , S 9 4 3 = So. 527, 
appears to havo boon discovered b y South, at 
l 'assy, about tho beg inn ing of 1825. £ seems no t 
to have boon able to f i n d i t a t the t imo of tho pub-
l ica t ion of the " D o r p a t Cata logue ," b u t ids 
measuren of i t appear m his graud w o r k . T o e 
approximate place f o r 18S0-0 i3 Gh. 3 0 \ 5 m . + 23" 17'. 
£ r a t i n g tho components 8 6 and 9 0 mags., n n d 
ca l l ing both xvhito. Tho measures sincoSouth's show 
a considerable increase i n tho distance, and a smal l 
d i m i n u t i o n i n the anglo, p robably a r i s ing f r o m the 
otTocts of proper mot ion i u ouo of the two. com-
ponents. Xho p r inc ipa l results aro— 
So. P = 157 80 D = 15-90 
Z. 155-90 15-16 
Mii. 152-7G 1G-11 
„ 153.78 — 
„ 153-89 — 
„ 160 06 17-07 
D e . 148-55 18-00 
OL 14G-6 19-8 
B u . 147-4 19-65 
182 '5 -12"Nova . " 
1829-74 
1814-27 
IS 15-22 
1851.10 
1852-24 
1864-07 
187G-09 
1878-17 
M y chief ob joc t i n referring to th is pa i r ia to ca l l 
a t t en t ion to the f a c t — w h i c h Roems to havo been 
somewhat unaccountably overlooked by D o . , and 
most later observors—that Z ' s position-angles, aB 
gix'on i n the text of tho M. M., p . 175, are 10° too 
largo, and consequently r u n "156-5 ' , 155" 3 ' ; 
M e d i u m 1 5 . V 9 0 0 " ; and not " 165-6% 1G5-3"; 
M e d i u m 165-90\" X corrects tho f a u l t y angles i a 
tho end o f the Corr igenda, at the end of the 
" M e n s u r a l , " b u t th i s D e . seems not to have 
noticed, as he gives " S — D = + 2 -54" — 1 7 - 3 \ " 
Hence the considerable angula r movement t h a t has 
occasionally been a t t r i b u t e d to thiB pai r , o w i n g to 
tho uncorrected observation of L h a v i n g alone been 
compared w i t h the la ter moasures, is too l a r g e : 
wha t i n distance seems to ho at the ra to c f about 8" 
a con tu ry . 
M a y 6 th . E . S a d l e r . 
P . S . — I n le t ter 18519, f o r " W h i t l o c k ' s " read 
" W i n l o c k ' s . " I omi t t ed to ment ion t h a t I could 
n o t find any reference to tho companion to 7 C y g n i , 
i n c i ther tho "S ide rea l Mossougor" or Mitchel ' s 
od i t i on of B u r r i t t ' s " Geography of tho Heavens . " 
Can i t bo a m i s p r i n t f o r fi Oygn i , the angle being 
d imin i shed b y 180 - 1? M i t c h e l gives 33 80 f o r tho 
distanco of the companion to y, tho colours be ing 
A , r e d ; B , greenish. Z gives 34-29" f o r a u d 
- 180° = b W , not v io l en t ly d i f fe ren t f r o m 
[ 1 8 7 0 7 . ] — T H E f o l l o w i n g notes woromado d u r i n g 
t ho l a t t e r h a l f of 1880 and beginuing of 18S1 xvith 
m y 5 J i n . Calver ref ioctor . T h e observations o f 
colour wore a lways, and those of magni tudo near ly 
a lways , mado w i t h o u t any previous knoxvlodge of 
f o r m e r observations. T h e magni tudes xvcro est i -
ma ted according to the scalo ot Argolander . I t is 
in te res t ing to compare some of thorn w i t h those 
g iven by the E e v . T . E . Esp in i n his ve ry interest-
i n g l e t te r on p . 113, and i n " Colestial O b j e c t s . " 
35 r i s c ium.—Colou r s , w h i t e , p u r p l i s h . Z i n 
1836 cal led them both w h i t e ; S m y t h i n 1850, 
w h i t e , p u r p l i s h ; H i n 17S2 reddish xvhite, pala red . 
There has p robab ly boon no change, the rea l 
colours bo ing xvhito, pu rp l i sh . 
36 Andromedao.—Widely separated and beau t i -
f u l w i t h power 1S6. T h e distanco n o w seems to 
bo about 1-35". T h e magnitudes xvoro estimatod 
and the pos i t ion anglo measured on f o u r n ights 
w i t h tho f o l l o w i n g r e su l t :— 
1S80-84 : 6-1, 7 T : 356-7'. 
Doborck gives tho period as 349 years. 
66 Andromeda?.—On Oct. 29, 1S80, tho m a g n i -
tudes were oquxl , aud the p. star darker i u colour, 
as also i n 1877 xvith 2-75in. achromat ic . There 
seems to bo a s l igh t va r i a t ion i n magni tude , f o r Z 
saw tho p. Btar tho smaller i n 1830 ; AVobb la rger 
i n 1850. 
69 Andromeda).—On Oct . , 1830, I f o u n d the 
colours w h i t e , d u l l w h i t e ; Z i n 1831, b o t h v o r y 
w h i t e ; S m y t h , i n 1S3G, b lu ish w h i t e , pale v i o l e t ; 
•\Vebb both ye l lowish w h i t o i n 1850-1S55. 
P . I I . 38-39 T r i o n g . — Magni tudes 7-8, 8-3; 
colours m u c h tho same as YVobb, xvho saw more 
than Jm. difference. S m y t h bo th s i lvory xvhite i n 
183G. 
T Arielis.—1SS0, N o v . 8. Magni tudes B = 9-0. 
C = 10-0; B , ra ther a d u l l - l o o k i n g star. I u 187:1 
they xvcro bo th vis ible xvi th 2 7 5 m . achrom., b u t 
very d i f f i c u l t . W e b b d i d n o t soo ei thor B or C i n 
1805 ; b u t i n 1871, w i t h 9 in . , ho f o u n d thom 9-5, 13, 
w h i c h equal about 9-4, 11-2 of Argolauder. S m y t h 
called thorn 8 6, 11 . I n tho " Handbook of Double 
S tars ," tho innguitndes aro given as 8'*, 10-2. 
There m a y bo va r i a t ion bore, but a good deal is 
p robably duo to difference of eyes and ins t ruments . 
T I I I . , 98 E r idan i .—Flammar ion gix-os the m a g -
nitudes as G, 8. The tonus sooniod to ino mere Uke 
2 3 2 E N G L I S H M E C H A N I O A N D W O R L D O E S C I E N C E : No. 8 1 2 . M A Y 1 3 , 1 8 8 1 . 
9 m , j i n tho " H a n d b o o k of Doub lo S t a r s " i t is 
g iven as 8-2. 
£ Perso i .—In N o v . 1S80, the .magn i tude o f the 
companion was estimatod j f f 8-5, considerably 
b r i g h t e r t h a n tho companion to P . I I I . , 98, tuptv. 
W o b b mentions " 9 vory smal l f o r th is magni tude, 
1819, several t imes ; once w i t h B i s h o p ' s 7 i n . aehro., 
so w i t h m y D ] i u . Y e t B o . S of X's scale, 1855." 
Tho comparison may bo var iable , b u t the brightness 
o f t overpowers tho smal l star, and renders i t 
d i f f i c u l t to estimate the magni tude exact ly . 
E 027 Or ion is .—On Due. 2, 1880, I noted 0-3, as 
a t r i f l e tho lurgost ,but v o r y l i t t l e so. £ makes tho 
magn i tude 0 3, 7, near ly ?,'m. difference. 
fi' Or iou i s .—Smyth ra ted thu mag . of tho com-
pan ion as 3'5 i u 1S35; W e b b , 8'5, ve ry smal l , i u 
1819, 1S5G. I looked f o r th is over a dozen times 
W i t h 2 7 5 i u . achrotn. between 1877 and 18S0 w i t h -
ou t being able to see i t . O n J a n . 3, 1831, i t was 
examined w i t h 5 [ i n . , aud ra ted as 9'5 of A r g o -
lander, less t h a n 10m. of S m y t h . 
S Or ion i s .—Smyth , i u 1850, called 3 palo w h i t e ; 
W e b b , i u 1350, a b e a u t i f u l pale green, and w h i t e 
or palo y e l l o w i n 1851. I n December, 1880, i Kerned 
to me greenish-whi te . Thero may bo a per iodical 
change of colour hero f r o m w h i t e , or y c l l o w i s h -
w h i t o , to green, or greenish-whi te . M called i t 
w h i t o i n 1779. 
r; O r i o u i s . — I was more successful t h a n M r . 
Esp iu seems to hava been w i t h this object . Tho 
o n l y t ime I over t r i e d to d iv ide i t was on Doc. 30, 
18S0, w h e n i t was easily separated w i t h power 275 ; 
w i t h 185 tho discs were i u contact. D e f i n i t i o n was 
good, bu t r ings ra ther t rouUesniuo. 
\ O r i o u i s . — M r . E j p i n ra ted tho t h i r d star at 
12m. (p. 113). O n Dec. 30, 1880, i t was estimated 
a t l l ' o m . of Argelaudor , w h i c h w o u l d bo about 
1 3 ! m . according to Smyth ' s scale. Th i s star should 
bo watched f o r v a r i a b i l i t y . Thero aro t w o other 
stars near : ono 10m. about 35' or -10" distant , pos. 
abou t 270'-'; tho other 9-5m., about 05 ' or 70 ' 
dis t . , pos. about 2S0''. O n Doc. 2 the colours of 
A aud B were called b r i g h t w h i t e , d u l l w h i t e , 
perhaps a l i t t l o y e l l o w i s h ; S m y t h , palo yo i l ow , 
p u r p l i s h . 
C Or ionis .—This objec t was examined on threo 
nights , namely, 18S0, Dec. 10 and 30, and , 1831, 
J an . 3. T h o 5 th star was p l a in on each occasion, 
i n spito o f ind i f f e r en t do l in i t i on , b u t tho 0 th was 
no t seen; so t h a t on Ukase n igh ts the 5 th star was 
evident ly b r igh te r than tho ( i l h . T h o 0 t h star has 
boeu seen br igh te r t h a n tho 5 th . 
X. 872 A n r i g i e . — O n M a r c h 19, 1381, the colours 
were no ted as—whito , p i l e w h i t o , ve ry l i t t l e d i f -
ference ; £ bo th w h i t e ; W e b b pale y e l l o w , palo 
l i l ao , 1872. 
15 G e m i n o r u m . — O n Doc . 25, 1SS0, tho colours 
wero called, deep y e l l o w , v io le t . I experienced 
m u c h thu same d i f f i c u l t y w h i c h M r . E s p i n seems 
t o havo experienced w i t h regard to the colour of 
the smal l star, w h i c h is vory pecul iar . Id i n 1782 
called the colours rod , d u s k y ; S m y t h , flushed 
w h i t o , b lu i sh , 1S32; Sestiui, orange, y e l l o w i s h , 
1815; pale w h i t e , ash-coloured, 1852. K n o t t , 
y e l l o w , purple , 1852. There is p robab ly no rea l 
change of colour . 
20 Geminorum.—This star was observed o n 
Dec. 25, 1380, aud tho colours no ted as y e l l o w i s h , 
d u l l w h i t e , or f a i n t b lu i sh , m u c h tho same as 
S m y t h ; but W h i t t l o y cal led t h e m bo th w h i t e i n 
1803. 
5'J A u r i g m . — T h o magnitudes were estimated, 
and the pos i t ion measured o u 6 n ights , w i t h the 
f o l l o w i n g resul t— 
1831-10 : 5-1, 8 1 : 23-9'. 
33 Gemiuoruu i .—Tho inag . o f tho companion 
was ra ted at 8 8 ou Dec. 30, 1830. B o t h stars seem 
undoubted ly variable i u magu i tudo , aud tho smaller 
cue also i n colour. These are a l l tho observations 
of magni tude aud colour I a m acquainted w i t h : — 
A . B , Observer. 
— r o d d i s h -
w h i t e . . — r e d . . . . Hersehei I . 1781 
- w h i t o . . . . - b l u i s h . . { H S S 1 ^ } i m 
fi-4 y e l l o w . . . . 7 7 b l u i s h . . S t ruve . . . . 1829 
GO o r a n g e . . . , 10-5 w h i t o . . AVrotteslov. . 1815 
0 7 y e l l o w . . . . 10 0 blue . . „ . . 1810 
5-0 y e l l o w . . . . 8-0 greenish Dawes 1818 
0 0 orango . . . . 8-0 r o d . . , . Secchi 1850 
fi-uwhite . . . . 8-1 r o s e . . . . D e m b o w s k i . 1SG3 
5-5 y e l l o w 7 - 5 a z u r o . . D u n e r . . . . 1872 
— — 8-8 — . . AVill iams . . 1380 
T h o magnitudes of A range f r o m 5-0 to 0 7 ; B 
f r o m 7-5 to 10-5. Tho magnitudes a u d colours o f 
th i s star should bo f r equen t ly observed. 
M . V . 0G Gemiu .—Tho magnitudes were est i -
mated , and the pos i t ion measured on 5 nights , 
1831-00 : 7-5, 8-0 : 278-0* : 40" oat. 
C b i o w i saino as W o b b , orange, blue, a ve ry 
f ine object , and easily f o u n d . 1J measured tho 
distance i n 1872 as 35 5 ; to mo i t scorns 40" or 
more . 
O E 175 G t m i n o r u m . — W e l l elongated, w i t h 
powor 1SU ; not f a r f r o m separation w i t h 275. A 
10-0 m . star about 100' d is tant pus. est. 170". 
P . V I I . 170 Cauis M i u o r i s . — T h i s is a f a v o u r i t e 
ob joc t of miuo f o r f i n d i n g whe the r the n i g h t is 
good f o r d i f f i c u l t objects . W i t h f a i r d e f i n i t i o n , 
and a power of 18G, i t is n icely sepuratod. Measures 
i n pos i t ion on three nights gavo, 1881-15 : 1-49*2*. 
Cou ld not some of thu numerous possessors of i n -
struments o f 2 to Giu. aper ture oxamiuo some of 
theso, and other objects, and comuiuuica tu tho 
resul t to tho E . M . P Care Bhould be taken to 
avoid previous knowledge of p r i o r observations. I t 
is m y practice to havo about 200 stars ar ranged i n 
order of I t . A . , m a r k i n g such as aro to be examined 
specially f o r colour or m a g n i t u d e . T h e stars cau 
bo p icked out according to tho gooduoss of tho 
weather, aud, w i t h such a number , i t is noa r ly 
impossible to recollect-previous observations. 
B r i g h t o n , M a y 2. A . S. W i l l i a m s . 
C A S S E C r R A I N T E L E S C O P E . 
[18708.] — W I L L " P l o n i A l m o u i " and 
" I I . A . W . , " letters 1SG38 aud 18039, please per-
m i t exception to bo taken to tho al tured mode i n 
w h i c h the i r case is n o w p u t , v . tho N o w t o n i a n . 
F o r thoro seems groat d i n g e r t h a t " p a s t 
apho r i sms" (detached precepts) of telescopic con-
s t ruc t ion , w i l l get accredited as " m o d e r n axioms " 
(self -ovideut propositions of t r u t h ) . A n d t h a t too, 
most u n d u l y so f o r our t y r o s tudent readers, j 
B o t h correspondents givo tho dumpyuess of tho 
Cassegrain as an advantage, f o r g e t t i n g t ha t any of 
our groat makers cau produce as d u m p y a N o w -
tou iun . B u t w i t h tha t t ranscendent advantage of 
d e f i n i n g capacity t ha t f a r exceeds theso other fo rms 
of instruments generally, because such is au easiur-
aecomplished task by the N e w t o n i a n , t h a n b y tho 
the l o u g r ay paths of tho f a r more d i l l i e u l t y . 
hyporbol io aud e l l ip t i c m i r r o r s o f j those other 
principles. 
W h i l e " H . A . W . " scorns t o have lost s i g h t 
al together of tho o r ig ina l propos i t ion of th is dis-
cussion, v i z . , the aber ra t ing capacities o f no t 
" d u m p y , " bu t " l o n g f o c i " se l f -oor rec t ing 
spherical curvos, b y w h i c h tho telescope of the 
f u t u r e ( a Cassegraiu) was to w i n tho day. A s that 
compels us to l ie f l a t on our backs to make zen i th 
observations, v . the c o m f o r t of m a k i n g theso 
same b y tho N e w t o n i a n , w h i l e c o m f o r t a b l y seated. 
D o I d iv iuo r i g h t l y when I suppose _that 
" I I . A . W . ' s " t ramruoi l ings ho Bpoko of i n ; his 
last, havo led h i m to abandon spherically opposing 
ourvos ? A s ho n o w gives i n his 5th per iod of le t ter 
18039, tho aphorisms of tho parabola (co in-
cident f o c i ) . So t h a t h a l f tho a x i o m , " Para -
bo l ic and hyperbol ic curves " m u s t be 
used i n tho Cassegraiu, is here admi t t ed . It- he 
a t t empted t r ammol l ings on paper, of tho lm, j f t s of 
f o c i he names, doubtless tho a w f u l aber ra t ; jas he 
there m e t w i t h have shocked h i m out of a l l p r o -
p r i o t y . Hence his Cassegrain w i l l have to be " no 
d u m p y , " b u t a v e r y l o n g focus indeed, same as a 
re f r ac to r has to be, i f i t is to have decent de f in i t i on 
b y a id o f opposing se l f -correc t iug spherical curves. 
A u d f o r the s i tae reasons the N a s m y t h f o r m of 
reflector, w i t h i ts " e x t r a " reflections, " t h e o r e t i -
c a l l y " mus t mean " e x t r a " local curve aberra-
tions in t roduced in to the foca l p ic tu re . A u d worso, 
f o r we have oither to cock this up i n the air on a 
p i l l a r a t a comfor table height f o r the oyo, or other-
wise s i t i n a p i t to get tha t . 
I must confess tho singlo d iagonal ref lect ion a t 
the elovated end of a N e w t o n i a u , w i t h i ts m i r r o r 
o n tho Bolid g round , seems tho happier and moro 
comfor table mode, m a k i n g i t cer ta in ly w o n d e r f u l 
enough t h a t tho N e w t o n i a n is not the telescope Cii 
tho f u t u r e olsewhero as w o l l as i n these columns. 
Por i t is surpr is ing how at ease every norvo and 
f a c u l t y is b y tho N e w t o n i a n , und , therefore, able 
to p ick up tho m i n u t e r and f iner w o r k of obser-
va t ion . 
I n " H . A . W . ' s " 9 thpe r iod ho aberrates t e r r i b l y 
(no doubt accidentally) f r o m " A . J . S . ' f l " t ex t , 
whero ho makes a l l CStstesraioa ultlco, uudor test-
ings, " I f ; A . \ V . " should havo said, " a l l C a s s o -
gruins w i t h shor t - foc i •sfeerits) curves ." 
Probably thu f o l l o w i n g s k u t c h o f tho hyperbol ic 
t r ammel at its w o r k de f in ing the curve of t l i o t m a l l 
m i r r o r of tho " t r u e Cassegraiu' ' may best help to 
tho comprehension of this d i f f i c u l t subject . 
Whero the larger m i r r o r , beiug a parabola, 
reflects a l l its parallel!)- incident rays, couverg-
i u g l y t h rough i u focus and B I I O W S tho ax iom 
of letter 1S570, paragraph I , to bo se l f -ov iden t ly 
t r uo . Because any ray incident on P ' pursues 
always tho eourso of tho s t r i ng of the t r a m m e l 
C A , F ' , whi le tho t rammel ' s radius bar B A , F ' , 
ropresonts always this ray , reflected by such hypor -
bolic curve, gcuurated by the f a l l i n g o f th is 
t r a m m e l thus set f r o m every po in t t h r o u g h f r o m 
A to D : on to second focus F ' . * 
P roduc ing theso conjuga ted r a y . p a l h s w i t h o u t 
aberrations at tho second focus f o r a m p l i f i c a t i o n 
b y tho eyopioco lenses ; thus ac t i ng on a flat Held, 
f ree of a l l aberrations. A n d produced alono b y 
tho hyporbol ic m i r r o r . 
T h i s t r ammel here generates w h a t ifl se l f -evident 
as t ho on ly curve f o r a smaller m i r r o r t ha t can 
reflect a l l the converging non-abe r ra t ing rays of 
the larger parabolic m i r r o r t h r o u g h F ' , w i t h o u t 
aberrations. F o r the geo. reason tha t tho tangent 
a lways re f lec t ing th roughou t tho curve, wherever 
chosen and examined i n this t r ammel l i ng , w i l l be 
f o u n d to bo at r i g h t angles to tho normal bisect-
i n g tho angle F 1 , A B : us tho t r ammel descends. 
r t c . / 
thus render ing apparout to tho oye this axiom oi 
telescopy, and these func t ions and values of the 
hyperbol ic curve w h i c h this m i r r o r mus t assmiuUto 
i u the Cassegrain. 
I n common w i t h " H . A . W . , " I havo the great>!' 
possible ob jec t ion (personal ly) to mathematics: 
abstractions, excopt where these can show the W2v 
f o r our technical pract ice . Heuco, I f o r oue ador!-: 
" I I . A . W . ' s " devot ion to this our, cause, but f*u 
ho underrates tho task. A s tho moro exquisite 
flnesso of liner telcBCopio d e f i n i t i o n mus t always 
remain pure ly tho very finest of arts . 
A host o f great names can prove this, a l l intent o:-. 
tho samo somewhat f ru i t less errand uf productioa 
by machinery , f r o m Herschel , Itosse, Lascelles, &&, 
downwards . A n d no ouo w i t l ever succeed h 
] reducing this f inest of fine art3 to a perfunctory 
! mechanical ono any more t h a n they w i l l ever make 
a machine to pa in t a W i l k i e , Laudseer, or Turner 
p i c t u r e ; or w r i t e f o r us a poom l i k e a M i l t o n , 
t hough a l l can b u y anywhere the tools these used 
f o r a f e w coppers. A n d , t h o u g h wa tch ing per-
sonally tho hand of theso great masters, even when 
at w o r k , must no t hope to roach thei r a r t . 
Chelsea, 1st H a y . A . J . S. 
[ 1 8 7 0 9 . ] — P L E A S E a l low mo to say tha t i n P i g . 2, 
le t ter 1808G, the r i g h t - h a n d p o r t i o n o f tho base of 
tho t r ianglo should have been iluttvii, and must be 
sdded to tho hvpothenuse before d i v i d i n g by - I . 
The perpendicular is supposed to bo 0 f t . , being 
twice radius of convex. A . N . K . 
T H E T E L E S C O P E . 
[18710.]—T.\ reply to " A . N . H . , " the f o r n u i h 
of D r . lConiusuu f o r tho Cassegrain is l - 5 t h t o 1-Bh 
tho foca l l eng th o f the b i g m i r r o r f o r the convex; 
tha t is , i f tho coneavo is 7 f t . , t hu convex may 
be f r o m 12in. to 17iu. focus . D r . l lobinson, if 
asked, m i g h t bo w i l l i n g to send a let ter on thu 
subject , w h i c h w o u l d bo at onco interest ing and 
reSahle f o r amateurs to w o r k f r o m . 
Tho correct ion of tho t w o o.-g. 's of " Garrison 
G u n n e r " d i f fe rs considerably. T h o one w i t h Dr-
one and th icke r r i n g was, no doubt , over corrected 
f o r f i gu re , the centra l disc somewhat smaller than 
tho one w h i c h developed t w o r ings. I f the two 
types of o.-g. 's wero produced to say 7iu. or Ma. 
" Oarr iBou G u n n e r " w o u l d see a difference in 
colour most l i k e l y . G . C a l v e r . 
W i d f o r d , Chelmsford , M a y 9. 
C E M E N T I N G O . - O . O F T E L E S C O P E S . 
[18711.]— T B K B a have been several letters or. 
th i s subject , b u t I d o n ' t t h i n k the wr i t e r s baYQ 
qui te h i t tho p o i n t ; a t any rate, I w i l l add my 
exper ience I had threo telescopes, ve ry good 
ones. Ouo was a t r i p l e object-glass b y tho famous 
D o i l o n d . I cemented those glasses. I t improved 
the glass i u sonio measure, b u t d i d n o t answer M 
w e l l as i t should do, as the lenses were toe far 
apar t . A n o t h e r was a doublo object-glass. Th i* 
d id not do at a l l , as the louses wero too f a r ar ' 
and, beflides, the focus of tho glass was short, a 
2 iu . or more . T h o t h i r d was a ve ry nice P i 
t .-lescopo. I n this tho louses a l l b u t touched, 
I had no t roub lo i u cement ing i t ; I t vory much 
i m p r o v e d i t eo f a r as l i g h t a m i distinctness vfcut . 
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»M— 
I j f a j * «.*1 A ''<f bttt**%9»i HitptmtibU /or Vis opinions OS 
w . , . . . | .„rf . Tie httl»r tr*j rethtVy r*1»'*ls (SjCf rtU 
u ' . * Hmfn < )• bn'Jly as possiblot] 
! M M H W f m ».Vr«;.f Bit arftffemMl to (A* K O I T O H o/lfc* 
»'. . <j i i^' iKinc, til, Tao\sln.zU-nlreel, Oovent-garden, 
,i f*Vlfvai .in'/ Pee'-fijiee Orders to be mods Payabls to 
| f i f t l * . ' * * i . ' . W A I l l l * , 
» • / • -W f^ l i ftfilUnt* re/erenee, Af'IVIJPUMbBlfik wA^ n 
- V jr.y L'll'T vm:o,»n!y inserted, u-ul oblige by 
. •# i'« imwtifr o/ (A* 1/ittler, as MM ns lite page on 
- I * v.! t.-'te everyone write what, he known, and as 
i M *. <- kr.owH, but. no mora; a n d that not in this 
I t! in-.11 other subleel.i: i 'or suth a person may 
i . i e . piulicttbijr knowledge a n d experience of the 
f iveh a person or such a founl.;iin, tliat Ofl to 
• f ' r i ' i , knows no more t'om wlmt everybody does, 
L | ' . " P H clutter witli thin litUe pittance of his, 
- : r' it-.' I i welts Ltie whole body ot physicks: a vie* 
, (1e.. treat inconveuiencea derive tiicix e i a f f u i R i . " 
r aM4fM*l Assays. 
COLOURS A N D M A G N I T U D E S O E 
D O U B L E S T A R S . 
f| • .1.1—Mn. W I L L I A M S ' S le t ter (18707, page 
• | ) n a U t t l pi hjcct is an in teres t ing ono, and i t 
1 w c l i i f sonio of y o u r correspondents, as 
• f t* , would f o l l o w bis example, spec i fy ing , 
.-. taa sizo and description of tolescopo crn-
.. !, the power general ly used i n tho obscrva-
• >. •-. Most of tho stars selected by M r . 
, '; . ITMI nrc now, howevor, too f a r west to do auy. 
• mtk t i l l the end o f the year. M r . W i l l i a m s 
.. i en careful to v e r i f y his quotat ions, as i u 
• ' t[ hi'tnnces—possibly, however , o w i n g to 
• po-itors' errors—ho doos n o t g i v e tho exact 
.T". magnitudes, i t c . , obtained by tho observer 
• rs to. I n the Astronomical Register f o r M a y , 
•* •. 1 published a short note on some of the most 
. i»f tho colours of the double stars observed 
17 mo with m y 6 * i u . Calver a n d a power o f 101 u p 
.'. •{ i t o ; ana as M r . W i l l i a m s ' s telescope is by 
• eminent maker and no t ve ry d i f f e ren t 
I ta my own iu aper turo, a f e w of m y notes f r o m 
I i j " T aud f r o m other sources ou somo of the 
n o t refers to may no t bo w i t h o u t intorost to 
.:-a. 
; '• iura. £ ' s epoch f o r oolotir is 1832; ho d i d 
- bneta the colour i u 1830. Id's epoch is 178" 
' •• ,'Hll). 
1 H I I ' I I I I I I M I I T H Smyth ' s epoch f o r colour is 
. V.'chb did not see both stars y e l l o w i s h - w h i t e 
.-"si, 1866, bu t o n l y A . 
P. I f . 3S-39 T r i a u g . Smyth ' s magni tudes are 
i from P i n z z i ; i.e., no t on ly t ha t of A , b u t 
i 11. This is also tho case w i t h •/ D o l p h i n i 
at other stars, and i t m a y save t roub le i f I 
tit* thu expl ic i t ly . T h o ins t rument used b y 
••: M l of three inches aperture, and about five 
t Picas, Smyth 's date f o r colour is 18.'! 1. M r . 
tau'i maguitudo f o r A is too smal l , Hois nud 
utn ace the t ivo combiucd as a nakod-eyo 
- Arictis. Tho magni tudes of tho companions to 
M t i r i a tho " H a u d b o o k ' o f Double S t a r s " ' a r e 
b a n Z, w h o has a note on the possible v a r i * 
• 'of A or B on page l x x i i . of the Jltemnrre. 
. . i . 'SS THiHaaii'il E la in iuar ion ' s magnitudes 
n» -ilicn roughly f r o m Z. Those i n tho H a n d * 
k " 'ire i i ' s . Z called B 9*4 m a g . w i t h tho 8 f t . 
• ad transit of •Jl iu. aper ture m 1822, and 0 
• with the 5 f t . " T r o u g h t o n " i n tho same 
• 8^ 8 is tho m n g . obtained b y h i m w i t h tho 
' I instrument. 
react. 1 f o u n d " A w h i t e , B l i g h t l i lac , a ve ry 
.i .nguir.ule," 1874, November 12th, Z cal led 
' • "•.ttig. in 1S22. 
'- :>rionis. Z 7, 8, 1823, 1821, 1885 ( B o i -
• • ' ' . i i i circle). 
"..•mis. B not seen b y 1 i n tho Reiohoubach 
••'!•• ia 1821 and 1825. 
• Qrioau. I l'e epoch f o r colour is 1781. 
Oriouia, Discovered by Dawes w i t h o n l y ' l ] i n . 
*rter« of his 6 j i a M c r z . P robab ly unchanged. 
1 '"ionis. Z \ magn i tudo of C (12) is possibly 
J for by the f a c t t h a t ho measured A - i i 
' • "ei l io rpa t re f rac tor i n d a y l i g h t . Ta lmago 
" i i t l't mng. i n Herschel 's scale i n 1800, and i t 
'* Men qui to steadily w i t h a Suii r e f rac to r . 
• •' r , i a u almost cer ta inly lieeu no v a r i a t i o n einco 
• ivery by I J . Has not M r . W i l l i a m s under -
the i'ustunci-8 of tho t;v-~ other stars iio m e n -
•"»'• On December 14th, 1874, I cal led B l i g h t 
possibly an error of 18°fa reading the pos i t i on -
circle. 
.'18 G c n i i n o r i i m . M r . W i l l i a m s , hns, I f e i r , 
(alien most of his results f r o m I ' l a m m a r i o u . T h o 
f o l l o w i n g ore tho aott iul ones reoorded by tho ob-
servers'bo refers to 
A . 
— reddish 
w h i t o 
— w h i t e . 
B . 
— rod 
— b lu i sh 
6'4 subflava • 
O'O orange ) 
or yellow i ' 
6} yeilow or ( 
orango ) ' 
5 l i g h t y e l l o w . 
r,'0 subl lava 
5'5 blaucho 
7'7 subar.rulea 
10'3 w h i t o 
10 0 bluo 
8 l i g h t green 
8'5 r u b r a (valde) 
8 '1 rosii c la i r 
(i f j a n a a i i l i i i i 7'5 azur c la i r 
Tho magnitudes obtained b y 
Observer. 
Qeraohal I . 
1732. 
I l e n o M I I . 
and South . 
1822. 
StruvelS28. 
P h i l pot t , 
1815. 
, 18 IB. 
MS 
" v e r y u n -
s teady." 
Socchi, 1850 
D e m b o w e k i 
1863. • 
D u n e r , 1872 
Do . , 
Dawes, IS 
• j 1 HsaiBornm, Id's colours a rc—A red, B blue, 
- t t to , 1793? A red, B dusky , 1783 ; ho d i d 
«'• 'to tho colours i n 1782. T t i e socoiid sot o f 
1 j a at tr ibuted to Sestini aro Smyth ' s , and 
>0«I epota is, I presume, 1872. 1 called A 
[;Uow w i t h reddish cast," B " l i g h t p u r p l i s h , " 
• ', March K i t h . 
•'• G f j o i n o r u m , 1875, M a r c h 10th, I f o u n d A 
11 greeu id i -wbi to . 
' Aurigie. M r . Wi l l iams ' s anglo is too Urge , 
P h i l p o t t ( L o r d 
Wrot tes ioy ' s observer) i u 1S46 "and 1846 aro cer-
t a i n l y too smal l . 
1.1 . Y . 00 G o i n i n o r u m . M r . W i l l i a m s m a y com-
pare tho f o l l o w i n g determinat ions w i t h his o w n : — 
I , i . 2 7 1 ' o r 272° : 34 65" : 17S3'0 palo 
rod, dusky . 
Z. 270-0° : & K.A.—2'67Ss. : l S 2 0 ' 3 - m a g « . 
(Epoch of ^ B . A . 1S22-1.) 7, 9*6. 
So. 275-0° : 35-610" : 1825-1 mags. 
7, 10. 
K n . 276-7'' : 35-971" : 1864-9 mags. 
7'6, 9-3. 
M r . K n o t t calls the colours of A , " golden w i t h 
rosy t i n g e , " aud " goldon orange ," and tha t of B 
pale b l u e ; his magnitudes are according to A r g o -
lander 's scale. South's are pecul iar to h imse l f . 
Thoro has ev iden t ly been no change i n tho re la t ive 
pos i t ion of the components since the i r discovery, 
and M r . W i l l i a m s ' s es t imat ion of 40" o r more is 
too largo. M a y I ask where ho obtaiuod Id 's? 
M a y 17. H . S. 
I n lot tor 18700 delete tho words " the end of " 
before " t h o Cor r igenda , " and for. " w h a t i n dis-
t ance , " road " t h a t i n distance." ' 
S O M E N O T E S O N D O U B L E S T A B S . 
[18765.]—60 A N p r ion E D —The t w o stars t i i a t 
f o r m this b e a u t i f u l double aro, as M r . W i l -
l iams says (latter 18707, page 231), probably v a r i -
a b l e 1 have some observations of M r . V a u g h n 
Cornish on this double star w h i c h , w i t h thoso of 
other observers t h a t I can f i n d , I n o w g i v e : — 
0, r u n n i n g f r o m tho S. r.ido of crater J to a c i a t e rh t 
N . W . of the crater whore r i l l 0 ends. B . aud M . 
represent this crator lot as a m o u n t a i n . T h o r i l l S is-
a t r i f l e f u r t h e r f r o m 0 on tho N . W . as 0 is f r o m >/. 
O n January 11, 1881, I saw a zigzag r i l l as a 
whole nearly pa ra l l e l w i t h mor id ian—40 ' hctwoen 
crater A aud bctroune, c u t t i n g t h r o u g h the p la teau 
f r o m S. to N . Closo a long th i s r i l l ou t h e W . , aud 
about tho sumo la t i tude as A . , aro threo eratorlcts , 
and a n o l h e r o n tho r i l l b u t N . of t hem. Opposite 
to those tbreo craterlels, on tho E o f tho r i d , there 
ia another v e r y short r i l l . A n o t h e r r i l l i n t h i s 
region was seen f o r the first t ime . I t starts some 
distance N . of crater b to a cra tcr le t N . of m o u n -
tain B . Between crntor A and n i o u n t n i n L . , a u d 
alt-o f r o m iho 10. side of crater A . , N . of Gasscndi, 
and n iouut i i in I t . nro fo rmat ions 6uc'n as I have 
never seen elsowluro on the M o o n . T h e y are t w o . 
s t ra igh t and na r row r idg ts w h i c h , except t ha t they 
aro raised, w o u l d bo taken us r i l l s . Thcso last 
ob jects wero seen on A p r i l i n , 1881. 
i t . is w u l l k n o w n tha t a r t i l runs a r o u n d p a r t o f 
the f loor of Cyr i l lu s f r o m 1'.., S. to W . On M a r c h 
0, and also on A p r i l 5, 1881, I law th is r i l l p r o -
longed a t bo th its extremities, w h i c h reach n o w 
tho N . pa r t of the f loor , and aro ou ly separated b y 
a moun ta in and a f t l l o c k . 
B o f o r r i u g to an observation of M r . Deuue t t , 
noticed i n A * Rclenoijruphical .Timrnul, V o l . I I I . , 
p . 54, I may say t h a t ou M a y 7, 1SS1, I not iced a 
minu te crater lot on tho ran .par t w h i c h divides 
B i r t f r o m tho smal l crator on the S . W . M r . Dennet t 
th inks he has soen i t on tho S. border of this las t 
crater. Aa f o r tho smal l crater let w h i c h B . aud M . 
give somo distanco N . of tho N . end of . the s t ra ight 
wal ls , and w h i c h M r . Denne t t could not sco on: 
M a y 17, 18S0, I saw i t on tho present occasion, 
t h o u g h w i t h somo d i f f i c u l t y on account of tho 
unsteadiness of the atmosphere; so unsteady was. 
i t t ha t I could n o t ou tho same evening d iv ido e 
Bdotis w i t h m y whole aperture, 8 t i n . , w h i l s t i n a n 
ord inary stalo of tho air th i s ob ject is very easily 
spl i t w i t h 2 iu . side aper tu re . T i i o c ra t c r lo t abovo 
a l luded to is n o t as B . nnd I d . placo i t , on a l i n e 
w i t h tho s t ra ight w a l l , b u t a t r i l i o on tho E . , on a 
l ino o f w h i t i s h mounds j o i n i n g T r o t . yKuar iura to 
tho m o u n t a i n cut by r i l l , and whero i t ends on the 
N . O n the S.E. of this m o u n t a i n thcro is also 
auothor craterlet somuwhat easier, w h i c h A i r . 
Donnot t docs no t mout iou , b u t which ho has doub t -
less soon,. C. C u u d i b o r t . 
S t ruve 
W o b b . . . 
W h i t t e y . 
W o b b . . , 
F r anks 
W i l l i a m s . 
C o r n i s h . . . 
C o r n i s h . . . 
Cornish . . . 
W i l l i a m s . 
1830 
1S50 
1S09 
1871 
1870' 
1877 
1S73, Sept. 3 
187S, Oct . 22 
P . star smaller 
P . star larger . . . . 
P . star smaller . . . . 
Stars nearly e q u a l . , 
I ' . Btar smallor . . . . 
Stars equal 
P. star smaller . . . . 
P . star smaller . . . . 
Stars equal 1879| M a r c h 
Stars equal 1880, Oct . 
As the ob joc t can bo w e l l seou w i t h a smal l telo-
scopo, I t rus t somo of y o u r readers m a y give i t 
the i r a t t eu t iuu . Tho poriod is p robably Ion, 
30 A u d r o m e d i c . — I saw this b e a u t i f u l l y sp l i t i n 
December last, o n a r emarkab ly fine n i g l i t . I t is 
qui te a n easy objec t w i t h m y 5 in . r e f r ac to r . W i t h 
the 5 iu . " I saw •/* Andromcdu i w e l l e longated o n the 
same n i g h t . 
W o have had several displays of the A u r o r a hero 
w i t h i n tho last t w o mouths . T h e y seem to be 
becoming ve ry frequent, again . T . E . E s p i n 
Wal lasey Rectory , B i rkenhead . 
S E L E N O G E A P H I C A L - D E S C A B T E S 
B I L L 3 N E A B G U T T E N B E B G — R I L L S 
N . OF G A S S E N D I — B I L L O N . T H E 
F L O O B O F C Y R I L L U S — C R A T E B L E T 
N . O E T H E S T R A I G H T W A L L . 
[ 1 S 7 0 C ] — T U B S. p o r t i o n o f tho f loor of tho crater 
Doscartos was seen by m o o n A p r i l 12, 1876, crossod 
b y a curved r i l l f r o m crator A on tho E to a range 
of mountains w i t h i n the floor on t h e W . O n Dec. 
1880, look ing again at t h i s object , I f o u n d this 
r i l l c u t t i n g t h rough t h a t m o u n t a i n , o n tho W . f o o t 
of w h i c h i t meoU a craterlot , and extends wes tward 
about as f u r as tho w i d t h o f tho moun ta in , and 
ends at a small crator. B u t west of this last crater 
nro a succession of f o u r h i l locks , oxact ly i n tho 
d i rec t ion o f tho r i l l . I f such r i l l s are tho resul t of 
u i ider -cur ren l s burs t ing the cruet of tho moon, as 
very l i k e l y they are, thoso f o u r h i l locks nro, very 
l i k e l y , tho last results of tho fo rco w h i c h has p r o -
duced tho r i l l w b o n that force was no longer able to 
burs t tho crust of the moon, b u t ou ly toraiso i t . 
X . l - i . of Out tenbnrg . " B . aud M . " give thrco 
r i l l s of various length , i , ' , u , aud 9. Ou January 4, 
1881, I f o u u d another r i l l para l lo l w i t h those of 
B . and M . , w h i c h X cal l of tho same leng th ns 
T H E E N D O W M E N T O F B E S E A E C H . 
[ 1 8 7 6 7 . ] — T H E endowment of research, v i e w e d 
i n i ts s tr ictest eenso, m. iy be, and possibly is, a good 
t h i n g i n i tself as an abstract princ.plo ; b u t w h e n 
wo coiuo to a t t empt i ts p rac t ica l app l i ca t ion , w e 
find t ha t i t is besot b y m a n y and pecul iar 
d i f l icu l t ies . I t may reasonably bo doubted whether 
any legislat ive act ion w o u l d be capable o f so lv ing 
tho problem. T h e collective wisdom of a body of 
senators w h o took a f f r i g h t a t a cer ta in water B i l l , 
bocause i t wished to absorb an in f in i t es imal 
quan t i t y of tho r ive r Thnmes (about 1-S00th par t ) 
f o r tho uso of a d is tant Wes te rn t o w n , is scarcely 
competent to deal w i t h a pu re ly scientific question. 
I t need oxcito n o astonishment, then , i f such an 
assembly votes away publ ic money f o r psoudo-
sciontii ic purposes, w i t h o u t moro t h a n a d i m aud 
vague conception f o r w h a t i t is f o r ! Our eminent 
scientists only are ou t i t l e d to express an cz^cathedrii 
opin ion i u the m a t t e r ; and they, u n f o r t u n a t e l y f o r 
tho B r i t i s h tax-payer , m a i n t a i n an a t t i tude o f 
d ign i f i ed reserve. T o w h o m , then, shal l wc l o o k f o r 
guidance? Common-souse wou ld assuredly debar 
us f r o m t a k i n g the counsel of interested pensiou-
seekcra. Such persons w o u l d degrade tlie. d i g n i t y 
and n o b i l i t y of science by a perpetual h o u k i r i n g 
a f t e r emoluments. A r e wo tberoforo not j u s t i f i e d 
i n resisting such pretensions, whou they are b o l d i y 
p u t f o r t h by tho very men w h o wash to be en -
dowed ? Surely, thoir o w n 6cnso of modesty o u g h t 
t i keep them silent. As wo havn already said— 
t r u i y groat men aro not l i k e l y to be ovolved by a 
system of Stato patronage. Tho i l lus t r ious 
biographies of our long l is t of denartsd aetentiflc 
worthies! w i l l abundant ly dispol any such no t ion . 
The complex chain of sociologicnl progress is j u s t 
as much subject to l a w as the moro obvious 
physical phenomena ever r ecu r r ing around us ; and 
when tho necessity .irises, then w i l l men bo f o u n d 
to supply i t , w i t h o u t any mischievous Stato i n t e r -
ference. I t w o u l d bo w e l l i f the Legis lature wcro 
to ooofiae its a t tent ion to tho removal of the m a n y 
lu r ing anomalies t ha t exist, i n our s tatute-book, 
Leforo proceeding to doal w i t l i abstract questions 
about w h i c h f i ie ro is ev ident ly such a want o f 
i i n a n i i u i l y . W h a t aro our sc in iu f i c societies f o r 
i f they cnunot grapple w i t h the matters wh ich 
most elosoly touch the i r spooial func t ions 'i I f thcy 
sco t i t t o so app ly the i r funds , w h y the outside 
publ ic cannot o b p i c t ; b u t wo emphat ical ly protest 
ainst a in iaappropi ia t ion of n a t i o n a l m o n e y . 
A V o i c e f r o m t h e C o u n t r y . 
[ 1 S 7 C 8 . ] — W i l l yaa pardon my aga in i n t r u d i n g 
myself ou your valuable space ; but 1 eansfM let 
S o Q - ' J a 
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J.'iii'ii- Wmri, Juno , 1SS1 
of O eikie app ly so cxao 
scnted by m a n y o i tho p 
o n l y , w i t h M r . Groon, rr 
was r e f e r r i n g to a r ido 
(Jrisi/tni os llitmuriiiti 
Sutt'th - Western Euro sic 
terrestrial' aiial'o'jiics of I 
L e y t o u a o n e , E . , N o i 
'heso statements 
ppcarancos p re -
p l a n s , t h a t n o t 
c t ha t tho w r i t e r 
tcW.v of 
as tho m a y no regardi 
to great l u n a r plains . 
18. W . E . E i r t . 
S T A B - G A Z I N G — S T E 1 
— D E T E R M I N I N G S' 
T 1 T D E S . 
[1943G.]— M B . B E A U ' S interc 
p . 251) contains notes on sevi 
ce r t a in ly seem to dosorvo a t t 
correspondents, more espociail 
requi re largo apertures to obso 
V 
: E L L A ; 
- V E X A T I O N 
i a t A G N I -
Ling le t ter (19-110, 
a l t fbjocts w h i c h 
i t i oa f r o m y o u r 
as thoy do n o t 
ro t h e m . As M r . 
l i n g a n y of these 
: on ouo or t w o of 
. ('-) V Cassiopouo.—This, as M r . H e a d tells us, 
is a_;.tar w i t h a doublo comes. I havo f o u n d thi6 
double come* f a r moro d i f f i c u l t t h a n t h a t o f 
0* E r i d a u i . T h e la t te r I detected independent ly , 
b e i n g qui te unaware , t i l l I r e f e r r ed to " Celestial 
O b j e c t s , " tha t i t was a k n o w n doublo comes, T h o 
f o l l o w i n g aro tho distances and magni tudes of the 
t w o stars w h i c h f o r m tho double comes to o* 
E r i d a n i : — 
D = 
Whi le , f o r >/•& 
D = 3 
T h c r o is obvio 
' t ho magnitude 
t u r e to t h i n k 
10-S. 1S30. 
Mag* . = 8 9, 9-5. 187-1. 
socio cur ious mis take as regards 
>nc o.- tho other . I should v e n -
t tho magni tudes of B a u d C 
o* E r i d a n i are f a r too l o w (at any ra te , C must bo) , 
and thoso of B and C ill Cassiopairo aro somowhat 
too h i g h . Perhaps M r . Bead , or M r . Sadler, w i l l 
havo a look a t \ f j Ca.:..lopoi:o again and t e l l us. 
(8) 67 Ophiuek i .—Coio i i r s , A p r i l 30, 1SS1: A , 
w h i t e ; B , b lu i sh . B i r m i n g h a m ' s observations of 
his star 422 show var ia t ions i n m a g n i t u d e also as 
w e l l as i n colour. 
(13) B 4 S 3 .— I hava already communicated an 
observation of th is star ou A u g u s t 31 , 18S0, w h e n 
i t s colour Eoomod remarkab le and tho magn i tude 
7-S. Y o u r va lued correspondent " F . E . A . S . " 
f a i l e d , however , t o sco a n y t h i n g very s t r i k i n g 
about i ts colour. D i r e c t l y a f t e r his observation 
appeared I had a loUer f r o m ono of our 
most eclobra d observers of var iable stars, 
w h o qu i t e agreed w i t h mo as to t i i o r e m a r k -
able colour o f this star. Th i s is in te res t ing , 
as showing the d i f fe ren t sensitiveness of the oyes of 
observers to colour t i n t s . " P.P. A .S . ' s " apor tu ro 
is, I t h i n k , 4 i i n . , r ny o w n 6 in . , aud tho 
gent leman w h o k i n d l y w r o t e to mo has a 
tolescopo of between 0 and 7 in . i n aper ture . 
A l l these three telescopes are r e f rac to r s . M r . 
Read'3 note on th in star perhaps t h r o w s some 
l i g h t upon the subject . P r o m his le t ter w o m a y 
i n f e r t ha t the colour was deeper and more obvious 
i n tho la rger aper ture . F o r tho Sin. ha says, " tha 
colour was orange, b u t no t v e r y percept ib le ." M r . 
"Webb tells us t ha t " c o l o u r decreases w i t h increas-
i n g ape r tu re . " and this is i n a l l p r o b a b i l i t y so, b u t 
I scarcely t h i n k this applies to telescopes under T in . 
aper ture . 
_(1G) v Capr i co rn i .—Tins star is easily f o u n d 
l y i n g n o r t h of 4 Capricorn! . Socchi also finds 
va r i a t i on here. 
I qu i t e agree wi th . M r . S. M a i t l a n d B a i r d Gern-
m i l l Uetter 19112, p.- 201) as to tho w i d e field open 
to us i n researches concerning var iable stars. S t i l l , 
tho w o r k is n o t b y any moans easy. I t requires 
groat care and a u oyo w o l l accustomed to d iscom 
small differences i n m a g n i t u d e . T h i s t r a i n i n g can 
best be obtaiued b y sequencing stars, assigning 
magnitudes to tenths, i or th is there is n o t h i n g 
hotter t h a n a a j o p e r a - g l a a s ; the stars i h o u l d be 
placed s l i g h t l y o'ut of focus . O f tho stars i n Ursa 
M a j o r , T) is ve ry p robab ly var iable , and I havo ob-
ta ined a r o u g h per iod of less t h a n f ive days f o r i t 
f r o m comparisons w i l h e; tho v a r i a t i o n is va ry 
small and tho observat ion d i f f i c u l t . I do n o t t h i n k 
M r . G c m m i i l w i l l find t ha t any of these b r i g h t 
stars have l o n g periods. I d o u b t v o r y m u c h 
whether tho gaps i u a series of observations can be 
w e l l and r e l i a b l y fillod u p b y another observer. I t 
is m u c h bet ter to leave tho gap. Cont inued obser-
va t ion w i l l and mus t a t l e n g t h show tho por iod of 
v a r i a t i o n i f thero is one. 
T h e questions raised at tho iast mee t ing o f tho 
R . A . S . b y Professor P r i t cha rd ' s paper on a 
•' M e t h o d of Measur ing tho Be l a t i vo Br ightness of 
S ta rs , " aro exceedingly in te res t ing . O u o f a c t seems 
to have been overlooked, however , i f I m a y venture 
to say so, and tha t is, t h a t tho eyo o f tho observer 
becomes more seusitivo to l i g h t d u r i n g tho t imo of 
observat ion—so t ha t wa may expoct t h a t tho p o i n t 
of ex t inc t ion f or any observer at tho commencement 
of his evening' . i w o r k w i l l no t bo the same as t h a t 
at tho end. T h i s I have always f o u n d a great 
d i f f i c u l t y i n var ious a t tempts 1 have mado w i t h 
mechanical contrivances f o r de te rmin ing Btar m a g -
nitudes, and I havo abaudouod a l l f o r tho s imple 
method of d e t e r m i n i n g thorn by sequences w i t h an 
opera-glass. I n th i s w a y there is l i t t l o d i f f i c u l t y 
i u assigning a v e r y correct magn i tude to a star, 
aud a f t e r a l i t t l e pract ice I do no t seo w h y thero 
should be, as a ru le , errors larger t h a n 0'2 of a 
magn i tude . I t r u s t shor t ly to ho ablo to givo soma 
c i rcumpolar stars whose magni tudes have been 
est imated b y sequences by mysel f and b y auothor 
gent leman independent ly . Cer ta in stars aro par-
t i c u l a r l y d i f f i c u l t to ostimato, aud observers who 
sgreo pe r fec t ly over ne ighbour ing stars of tho same 
magni tude w i l l sometimes d i f f e r a magn i tude on 
another star. T h i s is o f t e n tho case w i t h tho 
deeply-coloured stars. I shal l , i u conclusion, givo 
a shor t sequence of somo stars i n Cetus whoso m a g -
nitudes were de termined f o r comparison stars f o r a 
star s t rong ly suspoctod var iab le i n t h a t r eg ion . 
Da te , Oct . 25, 1881 :— 
Espin, 
(1) 
| 
(5) ® 
(7) 
(S) 
(0) 
39 C U i . . 
40 „ . . 
31 „ . , 
38 , , 
** , , . • 
L L 2 G 1 4 . . 
L L 2124 . . 
L L 2574 . , 
W . B . 340. 
G-G 
6 3 
6 1 
6-3 
6 6 
G-G 
G'5 
6 8 
G o u l d . 
G-9 
6-1 
6-8 . 
GT 
0-6 
6-3 
6'4 
6-S 
DilTarcnco. 
- 0-2 
-r o.;s 
- 0-2 
- 0-3 
- 0-2 
- 0 0 
- 0-3 
- 0 1 
- o-o 
Tho reversal of the s ign i n c o l u m n throe i n t i i e 
case of 40 Cat: is p robab ly due to i ts close p r o x i m i t y 
to 39, b y w h i c h i t is overpowered. Tho observa-
t ions were made qu i t e independent ly , and were 
a f t e rwards placed sido b y sido w i t h D r . Gou ld ' s 
results. T . E . E s p i u . 
Wal lasey B c c t o r y , B i r k e n h e a d . 
S T A B - G A Z I N G . 
[ 1 9 4 3 7 . ] — U S D E E the above t i t l e ( le t ter 19412, p . 
254), M r . B e a d gives soma ve ry in t e res t ing notos 
o n the colours and magni tudes of somo double 
stars, and desires other observations f o r c o m p a r i -
son. T h o f o l l o w i n g observations were a l l mado 
w i t h m y 5 j i n . Calver ref lector (usual powers, 110 
and 1S6), except whero otherwise ment ioned . 
7 A r i o t i s , 2 7 5 i n . achrom B o t h s l i g h t l y b lu i sh , 
and tho same magni tude , 1877. 
5 Hercu i i s . So , on ly visible w i t h a t t en t ion , moro 
l i k o 9, 2"75in. a c h r o m : 1S7S. Colours, creamy 
w h i t e , b lu i sh grey, 1880, 5:J i n Calver . 
95 I le rcu l i s .—Colours , greenish, r i c h ye l low, no t 
so m u c h as h a l f a mag . difference botwoan them, 
1830. 
53 Ophiuchi .—Colours , pale ye l low, b lu ish , 1880. 
07 O p h i u c h i . — B i n i iuo contrast w i t h A . H e r -
schol's, v e r y f ine orango star, was a v e r y deep 
b e a u t i f u l orsnga star, w e l l w o r t h l o o k i n g at , 1880. 
01 Ophiuch i , 2 '75in. achrom : star m u c h tho 
larger , 1S7S. 5J C a l v o r ; p. star very s l i gh t ly tho 
larger, about 0 '1 m a g . Colours, s i lvery w h i t o , p. 
6tar hav ing a m i n u t o t inge o f y e l l o w , 1830. 
S Scrpentis , a lmost exac t ly equal i n magn i tudo , 
p. s tar perhaps a v e r y l i t t l e the b r igh te r , 1880. 
£ Lyra ) .—Magn i tudes 5, 5 S, ISsO. 
3 Pegasi.—B soems to havo a s l igh t t i ngo of r ed 
i u i t , 18S0. 
- ' A q u a r i , 9-2 was b r i g h t , t h o u g h ve ry mis ty , 
1880. A . S t a n l e y W i l l i a m s . 
B r i g h t o n , N o v . 19th. 
A V I S I T T O Z A E V A 2 D O E S E B V A T O E Y . 
[19438.1 — H A V I N G promised somo notos on a 
recent v i s i t t o H a r v a r d Observatory, and the great 
op t ica l w o r k s of A l v a n Clarko and Sous, I shall 
n o w endeavour to f u l f i l said promise. H a r v a r d i6 
b e a u t i f u l l y s i tua ted on a m i n i a t u r e h i l l on tho o u t -
skir ts of Cambridge, a suburb of Boston ; Professor 
P i c k e r i n g , tho present Di rec to r , l ives i n elegant ly 
a r ranged apar tments a t tached to tho Observa tory . 
T h e grounds aro b e a u t i f u l l y l a i d out , and tho 
approach to tho Observatory is t h r o u g h a l o n g r o w 
of ma jos t i c pine-trees . Professor P i c k e r i n g is one 
of those g rand men whoso presence yon fee/. Yes , 
ono w h o can stoop to tho couceptionn of an amateur 
w h e n ho f inds t h a t ho is t h o r o u g h l y interested. A s 
I w a l k e d w i t h h i m i n t o tho 
to a f e e l i n g of awe as I gu; 
f r a c t o r , w i t h i ts his tor ic i i 
great eyo tha t , simultaneou? 
of y o u r o w n Dawes, f i r s t 
S a t u r n ; t ha t simultaneous!} 
first saw tho E i g h t h Satel 
planet , n.nd whoso m a n y oth 
nands of tho Bonds and P r o l 
markod epochs i n astronomical science. Professor 
P i c k e r i n g stated to mo t h a t i n recent observations 
of. tho satellites of Sa tu rn , H y p e r i o n , the last 
sa tol l i to discovered, was m u c h moro read i ly p i cked 
u p t h a n M i m a s . I beliovo the roverso of th is has 
genora l ly been accepted. T h o d i f f i c u l t y , as he 
stated, seems to bo p r i n c i p a l l y o w i n g to tho ovor-
p o w e r i n g l i g h t o f the p lauot . I n tho place 
of tho oyepieco of tho great telescope, 
Professor P i c k e r i n g had placed a d i r ec t -
vis ion p r i s m , f o r tho observation and detect ion o f 
at dome, I confess 
d upon tho great ro -
tercst. H e r o was tho 
y w i t h tho observat ion 
i w tho dusky r i n g of 
iv i th y o u r o w n Lassel l , 
ite of t h a t b e a u t i f u l 
r achievements i u tho 
or P i c k e r i n g havo 
p lauota ry nebula)—a w o r k w h i c h bos been ca r r ied 
ou qu i to extensively a t th is observatory. Y o u r 
readers havo boon mado acquainted already w i t h 
th is discovory of P r o f . P i c k o r i r g , and as I send his 
o r ig ina l paper to y o u , f r o m w h i c h y o u can make 
any ext rac t t h a t w i l l bo of interest , I need no t 
describo tho mothod used b y h i m , f u r t h e r t h a n to 
say t ha t any ono of tho readers of " o u r s " w h o 
possesses a M c C i e a n star spectroscope can r e a d i l y 
uso i t f o r tho detect ion of p lane ta ry nebula?, b y 
s imply t a k i n g o u t tho c y l i n d r i c a l lens, a lways 
using tho precaut ion to have tho star spectra l y i n g 
horizc,n:;u i i the sweeps are vo r t i c a l , or vice vrrsii, 
as tho persistence 0. v is ion w o u l d elongate a 
p lanetary nebula i f tho telescope wero made t o 
movo w i t h any r a p i d i t y ; and, i f elongated i n the 
same w a y as tho star Bpectra, could n o t be 
detected w e l l . P r e : . P i c k e r i n g advises amateurs 
to w o r k priDCtpally i n the " M i l k y W a y , " 
as i u t h a t p a r t i c u l a r p a r t of the heavens 
most o f tho p lane ta ry nebula: have been f o u n d , 
and aro l i k e l y to bo f o u n d . P r o f . P i c k e r i n g 
showed mo a toloscopo t h a t was p a r t i c u l a r l y 
devoted to this w o r k , and as I t h i n k i t w o u l d bo 
splendid f o r comot-sweoping, I appond a sketch 
of i t . P i g . 1 represents a r e f r a c t o r as i f i t 
> Q A 
wore cu t i n t w o near tbo contro o f l e n g t h 
aud tho tuba again u n i t e d a t r i g h t angles.-
A t A a t o t a l l y re f lec t ing p r i s m cr flat m i r r o r , set a t 
•15°, changes tho d i r ec t ion o i the rays, and the 
observer navcr changes his posi t ion, as tho h o r i -
zonta l p a r t of tho telescope tu rns i n t oa r ings a t 
+ + , aud tho telescopo is counterbalanced, say, a t 
B . N o w , as i t takes f o u r or five minutes to sweep 
a mer id ian c a r e f u l l y , ei ther f o r comots or p l ane t a ry 
nebula, b y tho t imo tho telescope is b r o u g h t back 
new stars w i l l corao in to tho field the nex t sweep, 
w i t h a proper ove r l app ing f r o m tha r o t a t i o n of tho 
oar th o u i t s axis , n n d so tho telcucopo m o u n t i n g 
m a y bo r i g i d i f so desired. A l l o w mo hero t o 
suggest f o r t ho c r i t i c i sm o f our teloscopo-workers 
a rol loctor f o r tho tamo purpose. I givo i t no 
name, a3 i t is a m o d i f i c a t i o n of several f o r m s . A . 
F i g . 2, is tho speculum, B a piano m i r r o r , sat as 
Bear to t h e eyepiece as possible. T h i s m i r r o r has 
an opening large enough f o r t he cono of rays t o 
pass clear t o the eyepiece, and need n o t bo a n y 
la rgor t h a n the diagonal i n tho N e w t o n i a n , pos-
s ibly no t so largo, as tho eyoniece m i g h t bo g o t 
nearer. A n opening, C, is m..do t h r o u g h the side 
of tho tube a t C. Pa ra l l e l rays f a l l i n g on th is 
m i r r o r t.-.ico the course as ind ica ted b y the dot ted 
lines. T h i s tolescopo w o u l d need no counter -
balance, and a v e r y Bimpio mechanism cou ld be 
devised to ro ta te i t , and tho obsorvor w o u l d 
havo absolutely n o t h i n g to do b u t to si t a t 
ease and mako his observations. I k n o w i t 
may havo this ob joc t ion—viz . . t h a t tha fiat m i r r o r 
of such a size w o u l d bo d i f f i c u l t t o make . I g r a n t 
this , b u t i u the telescopes up to , Bay, Gin. d i a m . , 
usod f o r cornet sweeping, p lane ta ry , or other 
nohula , whero r igorous d e f i n i t i o n is n o t an osseu-
t i a l q u a l i t y , a t loast h a l f tho amateur workers i n 
th is l ino could make a f l a t t r u e enough 
w i t h o u t m u c h d i f f i c u l t y ; especially _ i f t hey 
f o l l o w e d M r . Caivor 's p l a n o f m a k i n g fiats, 
w h i c h , w h i l e no t near ly so oxact as Stoiuheil ' s and 
D r . Has t ings ' , y o t w i l l g ive v e r y excellent results 
i n tho hands of tho amateur . Indocd , woro I t o 
advise tho m a k i n g of such a Hat, I w o u l d s a y : 
Soloct an app rox ima te ly fiat pieco of plato-glass, 
and r e t o u c h i t ( w i t h o u t r cgr iud ing) by Calvcr s 
soo E N G L I S H MECHANIC AND "WORLD OE S C I E N C E : No. 871. D E C . 2 , 1 8 8 1 . 
whoso l i g h t i s v i s i b l e n o t m o r e t h a n seven 
m i l e * . A s M B g those o f t ho f i r s t o rde r , t ho 
m o s t i m p o r t a n t is t h o l i g h t - h o u s e of Oso-sak i , 
Cape S o t o , o n t ho sou the rn mos t i s l a n d o f the 
G o t o g r o u p . I t s h e i g h t is 2 0 5 f t . , a n d t ho l i g h t 
i s v i s i b l e ~2\ m i l e s . T h e r e arc t h r eo l i g h t ships , 
seventeen b u o y s , a n d e i g h t beacons o f va r ious 
sizes. 
I t i s k n o w n t h a t t he "Whi tehead torpedoes 
arc n o w adopted b y 3-higland, I t a l y , a n d 
G e r m a n y . I n G e r m a n y , t h e y aro niado on a 
l a r g e scale i n B e r l i n , a t the S o h w a r t z k o p f l w o r k s , 
w h e r e t h e y have been cons iderab ly i m p r o v o d . 
T h o i m p r o v e d m o d e l has been adopted b y 
S p a i n , w h i c h has l a t e l y o rde red 100 S c h w a r t z -
k o p f f torpedoes, W h i t e h o a d sys tem, w i t h 12 
a c h i n g apparatuses , 12 accumula to r s , a n d 12 
cornprc>" ; ou p u m p s . T h o f u r t h e r o rde r o f 
mach ines a r .d tools r e q u i r e d i n w o r k -
shops f o r m a k i n g ' and r e p a i r i n g these t o r p e -
does, w o u l d appear t o i nd i ca t e t h a t t h e Span i sh 
G o v e r n m e n t have a c q u i r j d f r o m Messrs . W h i t e -
h e a d a n d Sckw.- i r tzkopf f a j o i n t p r o p o r t y i n t h o 
i n v e n t i o n a n d i ts i m p r o v e m e n t s . 
I t is o f t e n found- t h a t s i l k w o r m - c a t e r p i l l a r s 
come o u t o f t he e g g a t a t i i n o w h e n , t h r o u g h 
b a d wea ther , t he f o l i a g e o f t he m u l b e r r y has 
n o t reached i t s f u l l deve lopment , a n d l a r g o 
n u m b e r s p e r i s h i n •onsequence. T o m o o t t h i s 
e v i l , a M i l a n engineer , S. S u z a n i , t h r o w s t h o 
eggs i n t y a l e t h a r g i c s ta te b y a p p l i c a t i o n o f a 
t e m p e r a t u r e near zero . T h o y m a y t h u s be k e p t 
an i n d e f i n i t e t i m e , a w a i t i n g t h o f u l l d e v e l o p -
m e n t o f m u l b e r r v leaves, a n d a means i s also 
a f f o r d e d o f e q u a l i s i n g t h o r e su l t s o f yours o f 
rich a n d o f poo r f o l i a g e . T h e A m e r i c a n Soc ie ty 
f o r S i l k C u l t i v a t i o n has l a t e l y o f f e r e d 60 dols . 
p r e m i u m f o r t ho best cocoons o b t a i u o d i n 
A m e r i c a b y co loured w o m e n . 
A measuremen t o f t he p r o p o r t i o n s o f ca rbonic 
.acid i u h i g h reg ions o f t he a tmosphere has bcon 
l a t e l y c a r r i e d o u t b y M M . M u u t z a n d A u b i n ; 
the plaeo chosen b e i n g t ho s u m m i t o f - t h e P i o 
• d u M i d i , i n the Pyrenees , 3,H77 metres above 
the sea- level . ( A m e t e o r o l o g i c a l obse rva to ry , 
i t i9 k n o w n , exis ts there . ) T h o a i r t h a t c i r c u -
lates abou t t he s u m m i t is g e n e r a l l y t h a t o f 
u p p e r cur ren ts , a n d t h o h i g h v e l o c i t y o f t h o 
w i n d excludes u n y susp ic ion o f loca l i n f l u e n c e . 
T h e a i r was t aken th ree t i m e s d u i l y s ix days i n 
A u g u s t , a n d the average figure a r r i v e d a t was 
2-80 vo ls . CO« f o r 10,000 v o l s . a i r . T h i s is 
v e r y near w h a t was o b t a i n e d o n the p l a i n o f 
Vincennos , a n d closely s i m i l a r figures w e r e 
g o t i n t w o P y r e n e a n va l l ey s a t 507 a n d 730 
met res ' h e i g h t . T h u s i t w o u l d appear t h a t 
carbonic ac id is p r e t t y u n i f o r m l y d i f f u s e d i n the 
a tmosphere . 
T h e I C i n g of t ho B e l g i a n s ' p r i ze o f 25,000 
f r a n c s (say X I , 0 4 0 ) f o r t h o p r o m o t i o n o f science 
w i l l be a w a r d e d i n IS85 f o r t ho best w o r k o n 
means and measures f o r g e n e r a l i s i n g t h e s t u d y 
o f g e o g r a p h y a n d f u r t h e r i n g i n s t r u c t i o n i n 
g e o g r a p h y i u va r ious e d u c a t i o n a l i n s t i t u t i o n s . 
T h o c o m p e t i t i o n is i n t e r n a t i o n a l , a n d the w o r k s , 
p r i n t e d or i u r n a u u s e r i i ' , m u s t bp sent i n t o t ho 
M i n i s t r y o f t ho I n t e r i o r i u Brussels be fore 
J a n u a r y 1st, 1S85. 
T h e B e r l i n Soc ie ty f o r A d v a n c e m e n t o f I n -
d u s t r y o f fe r s p r i zes a> f o l l o w s : — L £ 2 5 . f o r a 
t h o r o u g h i n q u i r y (n) i n t o t h e q u a n t i t a t i v e c o m -
p o s i t i o n a n d the c h e m i c a l a n d p h o t o g r a p h i o 
p roper t i e s o f t ho mos t i m p o r t a n t k i n d s o f p h o t o -
g r a p h i c p y r o x i l i u o o f c o m m e r c e ; (b) i n t o t he 
i n f luence o f t e m p e r a t u r e o f t ho ac id m i x t u r e 
used i n m a k i n g t h e p y r o x i l i n o , o n t ho c h e m i c a l 
a n d p h o t o g r a p h i c p r o p e r t i e s o f t h o l a t t e r ; (c) 
i n t o t he c h e m i c a l p rope r t i o s a n d p h o t o g r a p h i c 
in f luonoes of t h e bye-p roduo t s f o r m e d i n p r o -
d u c t i o n of p y r o x i l i n o , b o t h thoso a r i s i n g f r o m 
the cellulose, a n d those f r o m n a t u r a l and a r t i -
ficial a d m i x t u r e s o f r a w fibres ( l i n e n , c o t t o n , 
p a p e r ) . 2 . T h o s i lve r m e d a l a n d £ 7 5 f o r d i s -
cove ry o f t he best m a t e r i a l f o r p r o d u c t i o n o f 
vessels (glass vessels excepted) f o r t r a n s p o r t o f 
s t r o n g n i t r i c ac id . 
S iemons ' regenera t ive g a s - b u r n e r was r o -
o e n t l y adop t ed f o r t he l i g h t i n g o f G r a t w e i l ' s 
B e e r - h a l l i n B e r l i n . A G e r m a n p a p o r has t h o 
f o l l o w i n g d a t a as to t h i s , t h e first l a r g e a r range-
m e n t o f t h e k i n d . T h e h a l l , l i t b y f o u r 
Siemens ' l a m p s N o . 1, is 62 metres ' l o u g (say 
1 7 0 f t . ) , 1 3 m . b r o a d , a n d O n . h i g h . T h e f o u r 
b u r n e r s consume h o u r l y , a t tho mos t , G cubio 
metres o f gas (say 2 ! 2 cubio f t . ) F o r m e r l y t ho 
space was l i t w i t h 13 chandel iers h a v i n g e i g h t 
l a rge b a t - w i n g b u r n e r s , a n d t ho gas eons t imp-
t i n g was e s t ima ted a t 17'S cub ic , m . (say G2S 
cubic f t . ) T h e r e i s t h u s a gas economy o f 
about G5 pe r cent . , n o t t o speak of the f a c t t h a t 
t he h a l l is n o w b r i g h t l y i l l u m i n a t e d , so t h a t i n 
a n y corner t h o smal les t p r i n t m a y bo road , 
whoreas, f o r m e r l y , m a n y pa r t s a t t h e w a l l and 
corners w e r e i n h a l f - d a r k n e s s . I n con t ras t t o 
the e lec t r ic l i g h t , t he wh i t enoss a n d steudiness 
of t h e f lames are v e r y pleasant, to t ho eye. I n a 
w i n t e r e v e n i n g o f e i g h t hours ' d u r a t i o n j over 140 
cubio m . o f gas w o u l d f o r m e r l y bo b u r n t i n tho 
p lace , whereas , n o w , w i t h cons ide rab ly be t t e r 
l i g h t - e f f e c t , t he gas consumed i u the samo t i m e 
does n o t roach 50 cubic m . A t 1G p f e n n i g o per 
eubio m e t r o o f gas, t h i s shows an economy o f 
11 to 15 m a r k s ( sh i l l i ngs ) o n such an even ing , so 
t h a t t ho e n t i r e cost of c o n s t r u c t i o n w o u l d be 
recovered i n one t o t w o years . 
A p a t e n t l a w has boon l a t e l y p r o m u l g a t e d i n 
T u r k e y . I t is i n substanco a oopy o f t ho 
F r e n c h a n d G e r m a n l a w s . A n y person m a y 
t ake o u t a p a t e n t o n d e p o s i t i n g t h o d r a w i n g s 
and spec i f ica t ions . T h o longes t t e r m is 15 years , 
a n d the a n n u a l fee is a b o u t £ 4 . T h o ob jec t 
p a t e n t e d m u s t come i n t o m a n u f a c t u r e i n t ho t w o 
years f o l l o w i n g the da to o f t he p a t e n t . T h e 
penal t ies fox i n f r a c t i o n s aro the samo as i n o tho r 
pa r t s o f F u r o p o . 
Somo i n t e r e s t i n g e x p e r i m e n t s wero l a t e l y 
made a t Oldenbrceck, i n H o l l a n d , r e g a r d i n g 
tho c o m p a r a t i v e effects o f sh rapne l firo a n d 
i n f a n t r y firo at l o n g r ange . F o u r field g u m 
wero e m p l o y e d to shoot sh rapne l aga in s t u l o w 
t a r g e t t S & m . l o n g , r e p r e s e n t i n g 100 soldiers 
l y i n g on t h o g r o u n d . O n the o the r h a n d , 100 
soldiers l y i n g o n tho g r o u n d opcuod fire on f o u r 
pieces, tho a r t i l l e r y m e n n n d horses of w h i c h were 
represented b y wooden d u m m i e s . A t 1,500 m . 
T h e a r t i l l e r y fired 30 p r o j e c t i l e s , 10 o f w h i c h 
h u r s t a n d g i v e 30 h i t s ; the i n f a n t r y fired, d u r i n g 
t h e same t i m e ( IS m i n u t e s ) , 7,281 ca r t r i dges , 
and e f fec ted 38 h i t s N e x t , a t "1,700 m . , tbo 
a r t i l l e r y f i r e d 30 p r o j e c t i l e s , 24 o f w h i c h b u r s t 
a n d gave 75 h i t s ; w h i l e t he i n f a n t r y i n the samo 
t i m o (15 m i n u t e s ) f i r e d 3,870 ca r t r i dges , w i t h 43 
h i t s . 
I n t he American Journal of Science f o r N o v e m -
ber, M r . H a r k n e s s rov iews the d i f f e r e n t methods 
o f d i scuss ing t h e solar p a r a l l a x ; these b e i n g 
g r o u p e d i n t h roe classes: I . T r i g o n o m e t r i c a l 
methods , I I . G r a v i t a t i o n a l me thods , a n d I I I . 
P h o t o - t a o l i y m e t r i c a l me thods . " W e o n l y 
k n o w , " he says i n c o n c l u d i n g , " t h a t t h e p a r a l l a x 
seems t o l i e be tween S-75" a n d 8 - 90", a n d i s p r o -
b a b l y a b o u t 8-S5". A t t a c k the p r o b l e m as w e 
w i l l , t h e resul t s c lus t e r a r o u n d t h i s c e n t r a l 
v a l u e . A l l t he methods g i v e a p robab le e r ro r o f 
a b o u t + 0 06, a n d n o one o f t h e m seems t o 
possess decided s u p e r i o r i t y over t he o thers . W e 
have n e a r l y exhaus t ed the p o w e r s o f o u r i n s t r u -
m e n t s , a n d f u r t h e r advance can o n l y bo made a t 
the cost o f excessive l a b o u r . " I t is n o t o d t h a t 
i n t he b e g i n n i n g o f las t c e n t u r y , the u n c e r t a i n t y 
o f t h o solar p a r a l l a x was f u l l y t w o sooonds ; 
n o w i t i s o n l y a b o u t 0 1 5 " . T h e hopo o f a l l 
a s t ronomors t h a t t he V e n u s t r a n s i t w o u l d g i v o 
the solar p a r a l l a x w i t h i n O'Ol" we re doomed to 
d i s a p p o i n t m e n t ; a n d w h i l e t he a p p r o a c h i n g 
t r a n s i t mm- t n o t i n a n y w a y bo neg lec ted , there is 
less en thus i a sm a b o u t i t . 
L E T T E R S T O T H E E D I T O R . 
M i c a M a s k s . — A w e l l - k n o w n German m a n u -
fac ture r of mica wares, H e r r Raphael , o f Bres'.&u, 
now makes mica maBks f o r the face, w h i c h are 
qui to transparent , ve ry l i g h t , and ai lected nei ther 
by heat nor by acids. T h e v a f f o r d good protect ion 
to a l l w o r k m e n w h o are l iab lo t o bo i u j u r o d bv 
boat, dust , or noxious vapours, a l l workers w i t h 
t ire, meta l aud glass melter9, stone-masons, &o. 
I n a l l k inds of g r i n d i n g and po l i sh ing w o r k , tho 
f l y i n g f r agments rebound f r o m the arched mica 
platos of tho mask w i t h o u t i n j u r i n g t h e m . These 
plates are fixed i u a muta l l ic f r a m e , w h i c h is w e l l 
isolated by meaua of asbestos, so as n o t to be 
a t tacked by hoat or acid. Those masks a l l o w tho 
t u r n i n g of the eyes i u any d i rec t ion , and as against 
miea spectacles, thoy a f f o r d the advantage of p r o -
tec t ion to tho whole face. I n cer ta in cases, the 
neck and shoulders moy also bo guarded by a sheet 
of c l o th impregnated w i t h fire-proof mu te r i a l . or 
b y asbestos sheet, at tached to tho mask. The 
i n t e r v a l between tho miea and the eyes a l lows of 
w o r k m e n w h o havo poor oyosight w e a r i n g spoc-
taclos, and of workers w i t h l i r e or i u m e l t i n g 
operations w e a r i n g coloured glass spectacles under 
tho mask, w i t h o u t fear o f breakage of the glass, 
mica be ing such a bad conductor of heat. 
[rVe do not hold ourselves responsible for the opinions oj 
ntr correspondents. The Editor respectfully request' t'..ii all 
totnmunications should be drawn up as bnej'.y ns posiil'le.] 
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E S O L I S H MuouAHlo, 31, Tavistock-slrsel, Qovent-garden, 
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/ . FASSMOine K U W I U D S . 
In order to facilitate reference.. Correspondents, when 
ipe,tklng of any Letter previously inserted, toill oblige by 
mentioning the number of the Letter, as well as the page on 
<ehich it appears. 
" I would have everyone write what he knows, end as 
much as ho know?, but no m o m ; and tbat not in th i i 
.inly, but in all other aubjeota: For such a person mi? 
have some particular knowledge and experieace of the 
a&ture of such a person or such a foun'-tiin, that as to 
other things, knows no more than what everybody doea, 
and yet, to keep a clutter with this l i t t le pittance of his, 
wi l l undertake to write tho whole body of phyaioka: a vice 
from whence great inoonveoieccea derive their original ." 
—jfontaigite's JCssays. 
B R I G H T N E S S O F S T A R 3 — F O S S I L B A R -
N A C L E S (P) — D I S T A N C E O F T H E 
M O O N F R O M T H E S T J N — A N G U L A R 
D I A M E T E R O F M A R S — I R I S H F O S -
S I L S — R E D S T A R S . 
[ 1 9 1 5 7 . ] — W I H T I N O thesn lines, as I do, some 100 
miles as tho crow tlies f r o m m y o w n l i b r a r y , I 
must ask M r . B a i r d G o m m i l l ( let ter 191121 to a l l o w 
mo to defer m y reply to his questions u n t i l I r e t u r n 
home, w h i c h 1 hopo to do ia the course of another 
ten days or a f o r t n i g h t . W i t h F l ammar iou ' s hook 
then beforo me, 1 shall hopo to p;ivo sa t i s fac tory 
answers to somo, a t least, of his queries. 
W i t h reference to the rei terated query (45283) o f 
" M . A . , " p . 201, I may n o w say tha t since m y 
f o r m e r rep ly to b i i n I have ascertained tha t a v e r y 
in teres t ing fossil barnacle has been f o u n d , w i t h i n 
tho last f e w yours, i u tho U p p e r S i l u r i a u Rocks . 
This has been named Tur r i l ep l i a s by D r . I I . W o o d -
w a r d . T h o peduncle waa f u r n i s h e d w i t h i n t e r -
secting rows of plates, as i u L o r i e u l a . T h o plates, 
w h e n detached, are n o t un l iko the shells ot somo 
of the Ptoropods, and have been mis taken f o r parts 
of Chi tons. Th i s genua Turrilc-phas = P l u m u l i t e s 
of Ba r r ando , has been f o u n d i n the S i l u r i a n o f 
Bohemia , Great B r i t a i n , a n d N o r t h A m e r i c a . 
N o undoubted pedunculated Cirripedes have 
(according to Nicholson) been ye t described 
f r o m Devon ian , Carboniferous, o r P e r m i a n 
beds. T h e genus Pollieipes has, however , 
been met w i t h i u tho Uppe r Tr ias nnd the Stonea-
t ie ld Slate o f tho L o w e r Ool i te . A b o u t SO species 
of Lepadidio are n o w i u the Cretaceous seiius. T h e 
T o r t i a r y species are f e w . So f a r I havo spoken of 
wha t most people k n o w as Barnacles—i.e. , t he 
pedunculated f o r m w h i c h adheres to the bot toms of 
ships, &c . I t w o u l d , however , seem, f r o m w h a t 
" M . A . " a a y s about finding tho objects of w h i c h he 
speakB on the shells of tho Ostrea", t h a t ho must be 
r e f e r r i n g to the Balanidai . tho Sessile Barnacles or 
A c o r n Shells. These make the i r first appearance 
(so f a r as is at prosent k n o w n ) i n tho L ias . _ None 
are k n o w n i n the Paheozoic beds; nor , w i t h the 
exception o f tho Lias genus called Zooeapsa, do the 
Balauidni appear u n t i l the Eocene. Perhaps I m a y 
m o d i f y this by saying t h a t Nicho l son th inks t ha t 
thoLiaB f o r m belongs to tho Verruchhe, w h i c h has 
six valves, and is u u s y m m e t r i c u l : tho scuta and 
t o r g a f o r m the operculum, and there is no depressor 
muscle. One genua of tho Vorrucidn; is cretaceous. 
T h i s is as m u c h i n f o r m a t i o n as I am ablo to a f f o r d 
ray querist w i t h o u t ac tual inspect ion of bis speci-
mens. 
I do not k n o w f o r wha t purpose " A j a x " (query 
45311, p . 205) requires to k n o w tho distanco of tho 
Sun aud M o o n on Dec. 21»t, nor consequently t o 
w h a t dogree of accuracy he wishes such distance 
compu ted ; b u t rough ly ca lcula t ing on mi envelope 
w h i c h lies beside mo, 1 f i n d tha t at 6 p . m . ou the 
day re fe r red to tho angular distance between the 
ceutrea of, tho-Sun and -Moon w i l l bo someth ing l i k e 
7° 38', or thereabouts. 
I m a y answer " A j o x ' s " nex t que ry (45312, 
samo page) by t o l l i n g h i m t h a t Mar s w i l l come 
in to opposition* to the Sun d u r i n g tho early m o r n i n g 
of the 27th, at and about w h i c h t i m e his d iameter 
w i l l subtend an angle of 1S-4", tbo m a x i m u m f o r 
the year. A l l this y o u r correspondent w i l l find i n 
y o u r " A s t r o n o m i c a l Notes f o r December , " o u 
p. 274. 
I am unacquaiu tod w i t h any w o r k devoted 
specially to I r i s h pul inoutology, suoh as " E . C. R . " 
a-ks f o r i n query 43314 (p . 206), b u t he should o b -
t u i u a l is t of tho volumes issued b y tho Pala ionto-
grapbical Society, and select such aa re fer to the 
par t i cu la r deposits and g roup of fossils t h a t he 
may bo s t u d y i n g . N o t h i n g t h a t lias ever been 
published is comparable w i t h tho engravings w h i c h 
i l lus t ra te this superb series o f books. T h e y aro 
qu i to as valuable f o r purposes o f iden t i f i ca t ion as 
the actual specimens f r o m w h i c h they aro d r a w n . 
I should l ike to repeat, i n connection w i t h a 
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paragraph i n M r . Kspin ' s i n t o n a t i n g le t ter (19436) 
ott p . 281, a r emark w h i c h I have previously mado 
in theso columnn, as to tho personal pecu l i a r i ty , or 
idiosyncrasy, w h i c h causes cer ta in people to cx -
nirgerato redness in m a n y stars i n wh ich such 
l i n t is bare ly , i f at a l l , perceptible to tho great 
m a j o r i t y of observers. Pa r t of this may be i n -
s t rumenta l , i n the sense of i ls dependence upon 
tho over or under correction of t l io object-glass 
employed, or o f the mater ia l of the speculum : b u t 
b y f a r tho la rger por t ion of i t undoubtedly residrs 
i u t h o o y o o t tho observer h imself . I have beforo 
narra ted h o w I wen t t h r o u g h a long l i f t of so-
called *' red s t a r s " i u company w i l h tho author of 
ono of our most valuable works of as t ronomy ( f o r 
tho purpose of correct ing the list of such objects 
contained i n tha t vo lume) , and how ho and I re -
jec ted many of tlw-m in wh ich a scarcely percoptiblo 
ye l lowish tnirto afforded tho only w a r r a n t f o r t ho i r 
i n c l i i H ' i u i n his cataloguo. 
A F o l l o w o f t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
O A M K A ' A N D R 0 K E D 2 E . 
tttS 1 - I : . ' order to ohviato d isappointment , 
and t l m very unpleasant fee l ing t h a t one's in s t ru 
ni<mt is not tmui to ono'B expectations, i t may 
perhaps bo esefal to amateurs to ment ion t h a t th is 
w c l l - k a o w n teat has ceased to be avai lable except-
i n g f o r very large apertures and superior d e f i n i -
t i o n . The f o l l o w i n g results, extracted f r o m tho 
Wash ing ton "Observat ions of Doub lo S ta r s , " f o r 
a copy of wh ich I am indebted to t ho kindness of 
t h i authorit ies of t ha t noble observatory, w i l l 
abundant ly prove the closiug up o f th is in teres t ing 
p a i r : — 
Year . A n g l e . Dis tance . 
1877-101 . . . . 97-3 . . . 0-"l5 
109 . . . . 101-0 . . . 0-38 
112 . . . . 104-6 . . . 0-37 
115 . . . . 103 6 . . . 0 37 
117 . . . . 103-2 . . . . 0.43 
1880 037 . . . . 99 1 . . . 0 33 
039 . . . . 95-8 . . . 0-35 
045 . . . . 103-4 . . . 0 28 
1878-210 101-00" 0-358" 
The power u tcd t h r o u g h o u t be ing 8SS. 
I t is imp'jssiblo f o r anyone acquainted w i t h this 
o b j - c t not to be astonished a t the pe r fec t ion a l ike 
of detiuition and m a n i p u l a t i o n w h i c h such results 
i m p l y . 
Ou two nights recen t ly , N o v . 15 f ind 22, when 
tho air has been to le rab ly Btoady. I havo a t tacked 
this l i t t l o pa i r w i t h m y 9J in . " W i t h " m i r r o r , 
which separated i t some years ago. I do n o t 
believe tha t I should havo detected so m u c h as an 
elongation had i t not been mat te r of special search : 
bu t w i t h steady gazing I t h o u g h t i t perceptible 
( f o r nn instant , in need, last n i g h t I imag iuod that 
a high power showed two m i n u t e poin ts ) , and m y 
impression was conf i rmed b y the c i rcumstance that 
the second t ime I had no d is t inc t recolioction of the 
previous resul t beyond the general f a c t that the 
position d i d no t deviate m u c h f r o m tho l ine directed 
to the pr inc ipa l star. Compared w i t h th is , I f o u n d 
tho results about 73° and 7 8 ° ; estimations perhaps 
near enough to the t r u t h , considering the extreme 
minuteness of the objoct and tho differonce of tho 
ins t ruments employed, to w a r r a n t a bol ic f t h a t the 
surip06cd elongat ion was no t imag ina ry . 
1't.e discrepancy as to magni tudes still remains 
i n an unsat is factory state. 0 £ had ra ted them 
5 and 6'2 ; P r o f . Asaph H u l l gives 6 and 7 ; as f a r 
as m y o w u impression goes, m a t e r i a l l y inf luenced 
no doubt b y tnc p r o x i m i t y of the p r i n c i p a l star, I 
cannot persuade myself t h a t thev a t t a i n such a 
degree of brightness. T . W . W e b b . 
J U P I T E R . 
[19159.)— L A S T evening (November 25) I ob-
served the t rans i t o f Jup i t e r ' s t h i r d sa tol l i to 
th roughou t i ts course. I t d i d n o t chango f r o m a 
l i g h t spot to a da rk one, as I havo soon i t on a t 
least ono occasion. I did no t lose s ight of i t a t a l l . 
I t skir ted along the southern l i m b a l l tho t ime i t 
was on the disc, so t ha t i t appeared to bo at a lmost 
i n t e rna l contact the whole t ime . A t tho momen t 
tha t i t was passing off tho disc, i t s shadow cntorcd 
tho disc at the samo Bpot where i t had outercd. 
T h o shadow appeared m u c h larger t h a n tho satol-
l i t o , and of a moro i n k y blackness t h a n tho sha-
dows o i tho satellites usual ly aro. T h o satel l i to a t 
ingress remained on the edeo of tho p lauot f o r a 
ve ry l o n g period, cer ta inly 25 minutes , th i s w i t h a 
power of K 8 on a 4 in . re f rac tor . A t egress i t did 
no t r ema in on the l i m b f o r so long a t ime . H a v o 
o the r observcis remarked that tho red spot is m u c h 
f a i n t e r t h a n i t was t I first not iced the change on 
N o v . 15th. I had no t Been i t f o r some days. I 
took i t to bo tho effect of tho atmoBphoro, but i t 
has remained «o ever sinco w i t h various k inds of 
atmosphere, so t h a t 1 feel sure i t must be a change 
i n i t so l f . I t is qui te os fiery and red, but l i g h t t r 
and moro a i r y - l o o k i n g ; no t so solid, bu t moro 
gauzy. W h e n i t is noar tho l i m b , u n t i l i t is f a i r l y 
w i t h i n tho disc, i t is ha rd ly dis t inguishable, w h i l e 
f o r m e r l y i t wns a conspicuous dark mass at t h a t 
t imo . 1 boliovo i t is moro red this year than i t was 
last year. T h o bolts aro perhaps moro cont inuously 
rod than they wero, b u t I see no decided bluo shade 
as last year. T h e duskiness at bo th poles is very 
m u c h more decided than i t was. L a s t n i g h t 
( N o v . 25th, lOh. to 12h.) thero appeared to bo a 
sort of penumbra a round the soutborn sido and tho 
.ends of tho red spot—a very s l igh t shading, w i t h 
no red i n i t . 
N o one can observe Jup i t e r f r o m n i g h t t o n i g h t 
without being s t ruck by tho chauges going on i u 
tho bolts. I have n o t t aken any t ransi ts of the 
red spot th is year, because I was under tho i m -
pression t h a t oye-est imations wero r o t considered 
suf f ic ien t ly exac t ; b u t n o w I see M r . M a r t h is 
go ing on col loc t ing t hem, I a m sorry I havo n o t 
dono 60. T h o d i f f i c u l t y soemB to be i n ge t t ing tho 
t rue t i m o . I have been d r a w i n g Jup i t e r on overy 
occasion t h a t i t was possible, and havo a Bories o f 
t w o n t y sketches since Oct . 9 th . I have t h o u g h t 
t ha t i f I could do f ive drawings at intervals of t w o 
hours I should get a p ic ture of the planet a l l 
r o u n d . T h i s w o u l d a l l o w a l i t t l e to overlap. Per-
haps I m i g h t get half one n i g h t , and the al ternate 
half another n i g h t . I f anyone can give me a h i u t 
as to a r r ang ing the t imes, I shall bo g lad . 
2 1 . A . 
T E L E S C O P E . 
[ 1 9 4 6 0 . ] — I I N - C L O S E a d r a w i n g of m y teloscope-
house, w h i c h may be of uso to somo of y o u r readers. 
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t imos g iven, b u t P h o b i s 
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A S T R O N O M I C A L . 
[ 1 9 1 6 2 . ] — I N r ep ly to lo t t e r 19410, p . 254, I have 
examined tbo f o l l o w i n g stars o u t o f M r . Read's 
l i s t d u r i n g tho last week w i t h m y 81i:i . Calver . 
I) Cassiopeia).—Wide w i t h 120. T h o colours I 
should call ye l lowish w h i t e and l i v i d pu rp l e . I 
I t is ve ry convenient f o r s tar-gazing, and when , 
ro l l ed back, as i n the Bketch, f o r m s a comfor tab lo 
Bholtor f o r books, &o. T h e telescope, a GJin., is a 
b o a u t i f u l specimen of M r . Calver's h a n d i w o r k , 
t h o u g h ho w o u l d no t be p r o u d ef tho equator ia l 
s tand, w h i c h ia home-made. 
T h o Btage is 8 f t . b y 8 f t . a t tho w i d e pa r t , and 
8 f t . b y 4 . . : . a t the n a r r o w par t , aud mado of l i i n . 
p l a n k . 
T h o p y r a m i d is mado of 3 in . b y 2 i n . f r a m i n g , 
covered w i t h ma tch -boa rd ing £ in . t h i ck , and over 
a l l a coat of pa in ted canvas. D imens ions : baso, 
Sf t . b y 4 f t . ; he igh t , 9 f t . Thore is a table a t the 
back f o r hooks, l an t e rn , & c . 
I have t o r n a w a y tho canvas and boa rd ing i n tho 
sketch t o show the i n t e r io r . The f r o n t is open, 
w i t h t w o hooks to keep the proper shape, and tho 
whole runs ve ry l i g h t l y on f o u r sack-cart wheels 
7 in . i n diameter . T h e d i t t o d lines show the 
p y r a m i d w h e n over the tolescopo. 
J . S. L . L . 
S A T E L L I T E S O P I r l A R S . 
[ 1 9 1 0 1 . ] — T H E t imes of greatest e longat ion Of 
tho satellites of Mar s havo been k i n d l y sent mo by-
M r . M a r t h , and I foo l sure he w i l l n o t m i n d m y 
aaking y o u to pub l i sh them f o r tho uso of any of 
y o u r readers w h o may w i s h t o t r y t h o i r eyo and 
telescope. 
T h o satellites w i l l o n l y bo about o n e - t h i r d as 
b r i g h t as w h e n f i r s t seen; b u t bear ing i n m i n d 
w h a t was then dono, i t is no t qu i t e hopeless to ex-
poct t o see at least Deimos w i t h any apor turo 
above, say, lOin . 
T h e apparent orbi t s of the satellites ore nea r ly 
s t r a igh t l inos, and at e longat ion tho pos. anglo of 
Deimos, w h o n » . / . , is f r o m 72" to 69", and of Phobos 
f r o m 71° to 09". T h o ».;>. e longat ion be ing , of 
course 4- 180". Deimos w i l l bo some t w o to threo 
should havo est imated tho P . A . n o w n o t less t h a n 
165. Has th is bocu measured since 1S7S b y G l e d -
h i l l t 
7 A r i e l ie..—Colours to mo exact ly s imi la r . 
t Pegasi .—A, w h i t o , w i t h s l i g h t grey or l i l a c 
t inge ; B . greyish l i l ac . 
y Cassiopoiro.—Well soon w i t h 190. B and C 
v o r y m i u u t o , t ho i r da rk b luo colour porhaps m a k i n g 
the in appear o f loss mag. t h a n they rea l ly aro ; b u t 
compar ing them w i t h the 9 5 mag . star botwoen t 1 
and i * Ly i so , I should havo est imated B and C a t 
cor ta in ly no t over 10 and 10 5 mags. . A , y e l -
l owi sh . 
£ 163 Cassiopeia).—Well scon w i t h 120. T w o 
very pecul ia r stars. A , coppery y e l l o w ; B , d a r k 
b luo. A , v o r y l i k e a smal l od i t ion of M a r s . 
Can anyone say i f tho star 2 Camclopa-.aii has 
boon la te ly rueusurod? I havo t r i o d i t several 
t imes l a t e ly , and i t soems to DM t h a t i t mus t bo 
ve ry m u c h closer t h a n P7"—Do.'s measurement. 
I t is on ly occasionally t h a t I can soo i t doublo w i t h 
190; w h i l e a t the same t imo i cau d i s t i nc t ly d iv ido 
ir A q a i l r o — w h i c h is p u t at about the same distance 
— w i t h 120. T h i s l a t t e r star I f o u n d ve ry clear 
h a l f an hou r a f t o r uuusot, w h e n the f u l l moon had 
been up f o r three-quarters of an hour . 
I should bo m u c h obl iged to any of you r readers 
w h o possess a 5 i n . or 5 } i n . ro f r ac to r , b y e i t he r 
Da l lmeye r or W r a y , of m o d e m make, i f thoy w o u l d 
l o t me k n o w w h a t t hoy can do w i t h t hem on d i f f i -
c u l t stars—say, those I havo named obovo. 
N o v . 25th . B . I I I . 
L U N A R R I N G R A N G E S A N D C R A T E R S . 
[ 1 9 1 6 3 . ] — I F E A H t h a t a i m i n g at b rev i ty has o b -
scured m y moaning i n le t ter 19086, pago 570, a n d 
t h a t some smal l ou t l iuod iag rams were needed, a n d 
M r . B i r t has confused t w o dist inct romarks t o -
gether i n consequence—i.e., A , regard ing the c i r -
H 
3 5 2 E N G L I S H M E C H A N I C A N D W O U L D O E S C I E N C E : N o . 8 7 3 . D E O . 16, 1881. 
spots on tho da rk ho l t immedia te ly S. of the red 
spot ; the / . spot of these was very b r i g h t n i i d 
r o u n d , l i k e a satell i te. Th i s da rk belt w i n sharply 
defined o n i ts S. edge, b u t stemed to g r adua l ly 
shade off on tho N . side, leav ing a l i g h t border to 
the red spot, w h i c h was bounded ou the N . E . b y 
a delicate copper-coloured streak, w h i c h , branch-
i n g out f r o m tho p r inc ipa l da rk belt, curved round 
t h e y , end of the red spot f o r somo di-tuuee, and 
then t u rned suddenly to tho west , aud could be 
traced as a f ine th read- l ike m a r k i n g to tho planet 's 
a Persei, 7 and e Cassiopeia;, s Orionis , S Aur ig i e , 
\p Ur sa M a j o r ' s , • Cophei, Deneb, A l t a i r , and 
0 T a u r i . Those are stars to w h i c h I r e fe r i n 
es t imat ing magni tudes . I w o u l d l i k e to have 
estimations (other t h a n those I possess) w i t h w h i c h 
to compare m y o w n . Also , i f ho w o u l d i n f o r m me 
—or say where I could get the in fo rmat ion—as to 
the proper w a y of ascer taining tho atmospheric 
absorption at v a r y i n g al t i tudes. I hopo t b a t c o m -
p l y i n g w i t h m y requests w i l l no t encroach too 
m u c h on P r o f . P icker ing ' s valuable t ime . I v e u -
l i m b . T w o very d is t inc t da rk belts were seen i n 
the S. po la r region, and t w o i n t h e N . (the m o » t 
N . o f these had a break i n i t , and jo ined ita S. 
neighbour near the \ V . l i m b ) . Los t evening the 
features j u s t described wore again observed, b u t 
less f a v o u r a b l y , as the de f in i t i on was no t so good 
as i t was on tho 28th u l t i m o , w h e n tho steadiness 
of the air and tho excellent qual i t ies of the Calver 
m i r r o r pe rmi t t ed f a r more de ta i l to bo seen t h a n i t 
was possible to represent sa t i s fac tor i ly i n a d r a w -
i n g . T h o s . Gr. E l g e r . 
B e d f o r d , December Oth. 
J T J P I T E R - M E R S E N r r j S . 
[ 1 P 5 I 3 . ] — R E F E E M N O to the great red apot on 
J u p i t e r , y o u r correspondent, " M . A . , " l e t . 10459, 
asks, " W h e t h e r o ther observers have r emarked 
t h a t tho red spot is m u c h f a i n t e r t h a n i t was . " 
Perhaps the f o l l o w i n g ex t rac t f r o m m y notebook, 
under date N o v . 23th , may interest h i m : — " F o r 
several v/eeka past, I havo not iced an apparent 
f a l l i n g off i n tho colour and densi ty o f Jup i t e r ' s 
great red spot . I t s t i l l assumes a r ed or f i e ry ap-
pearance, bu t seems, i n aome myster ious manner, 
t h o r n of a po r t i on of ita f o r m e r br ightness . Pos-
sibly this apparent laintness ia an opt ica l i l l u s ion , 
or merely duo to atmospheric diBturbancea ; b u t to 
whatever cause or causes a t t r ibu tab le , i t is ( to me) 
too conspicuous to pass w i t h o u t r e m a r k . " 
_ -The above, taken i n c o n j u n c t i o n w i t h l e t . 19459, 
is cer ta in ly curious, aud ( / / no ( f i i i i i lwr i t iw in the 
Irightneias mill <Unsl!'/of the red spot hits actiutl/i/ 
tttitHl place) tho coincidence is somewhat r e m a r k -
able . 
W i l l M r . W e b b , M r . D i r t , or any of y o u r n u o i e -
rous le lenographieal correspondents, k i n d l y i n f o r m 
mo whe the r any in te r io r f o r m a t i o n has been ob-
served w i t h i n a smal l crater on tho south-eastern 
w a l l o f Mersei i ius P 
T h e f o l l o w i n g i . f r o m m y notebook:— 
Dec. 2 n d . — T i m e 11.10 p . m . t o 12.15 a . m . ; 
aper., S J i t i . ; powors, SO and 122. 
E x a m i n e d Gasseudi and su r round ing region. 
Soveral rainuto objects—apparent ly hi l locks—de-
tec ted on l foor o f crater Smal l crater 
vis ible on south-eastern w a l l o f Morsen ius—with 
i-uinuto i n t e r i o r object*—cone-shaped, and very 
clearly defined. 
I t o m a r k s . — D e f i n i t i o n f a i r . 
' W e l l seen w i t h bo th 8 0 aud 122. 
A s no men t ion of the above ia made i n " Celestial 
O b j e c t s , " or i n nnv works ou the moon i n m y pos-
sess ion— i i io ludine several good inupa—it inny pos-
s ib ly have escaped previous dotecl ion. 
A c o n l t o . " 
V A R I A B L E STARS. 
_ [ 1 9 5 1 4 . ] — I T H A N K T r o f . P i c k e t i n g (19430) f o r 
his extreme courtesy. Aa the Bubject of variable 
Btars is one i n w h i c l i I take the deepest interest , I 
w o u l d fee l g rea t ly indebted to P r o f , P i cke r ing i f 
he w o u l d state his estimates of Vega, Capolla, 
t u ro to make them, because of tho courtesy he has 
already shown me. 
Professor P i c k e r i n g remarks t h a t the difference 
i n tho order of the Btars at d i f f e r en t dates is proba-
b l y due to atmospheric causes alone. I n regard to 
thia I m a y say, t h a t m a n y of the sequences 
recorded i n le t ter 10219 were not. noted u n t i l the 
star had been looked a t c a r e f u l l y h a l f a dozen 
timeB (the i n t e r v a l be tween the separate observa-
t ions be ing o f t o n more t h a n one h o u r ) . I f the 
results disagreed, I ei ther made no en t ry , or marked 
the en t ry as d o u b t f u l ; no resul t so m a r k e d was 
placed i n the table publ ished. I have no doubt , 
however, t ha t weakness i u m y eyes causing me to 
see M i z a r and A l c o r as one, has made me t h i n k £ 
a l i t t l o b r igh te r t h a n i t r ea l ly is ; at the same t ime, 
I have no doubt , as f a r as my new observations aro 
concerned, t ha t i t has increased ( f o r I a m no t aware 
of v a r i a b i l i t y h a v i n g boon alleged i n regard to 
A l c o r ) . F l a m m a r i o n ' a results (as g iven by 
" F . R . A . S . " i n le t ter 19271) d i f f e r cur iously f r o m 
Professor P icker ing ' s ; 1 am p re t t y sure t ha t 110 
such large v a r i a t i o n took place i n tho brightness of 
these stars i n the course of last year, and can ouly 
conjec ture t ha t F l ammar ion ' s estimates aro based on 
standards d i f f e r i n g f r o m fliOBe employed by P r o -
fessor P i cke r ing , or else t hoy are uncorrected f o r 
absorpt ion. 
M r . Espiu's p l a n (19130) f o r es t imat ing m a g n i -
tudes setms good. Concerning m y remark as to 
the filling up of gups i n a broken series of observa-
t ions f r o m the purls corresponding i u another 
series: o f course, i f the t w o were placed 
sequent ia l ly aud uBed as t hough a d is t inc t whole, 
a great mis take w o u l d be m a d e ; we should bo 
t r e a t i n g as ident ica l t w o th ings of w h i c h the buses 
were most p robab ly diss imilar . I f , however, both 
series had been made upon a def in i te p lan , and w i t h 
def in i te standards (and I meant such alone), i t 
w o u l d be Burely possiblo to reduce t h e m to a com-
m o n system. 
M r . Eepiu's remarkB about 1/ Ursrc M a j o r i s con-
f i r m the conjectures I p u t f o r w a r d i n le t ter 192-19 
(paragraph 0) . I t is certain t h a t »j ami t bavo 
al ternated i n brightness moro t h a n ouco. Such 
al ternat ions i m p l y a m u c h greater degree of 
v a r i a b i l i t y t h a n M r . Esp iu seems incl ined ta admit . 
I n tho tablo o f var iable stars i n the " Outl ines " of 
Sir J . Herschel , the periods o f 1; and a aro given as 
" l o n g " ; the discoverer of t he i r v a i i a b i l i t y in 
there Btated to have been La lande . A r g i l n u d n r 
says :—" f is cer ta in ly va r i ab le ; though usually 
b l i g h t e r th-iu &, I have fivo tioiea i n ihree yearH 
suen i t decidedly f a i n t e r than a " H e n d d n : — " T 
also regard ?. Ursie M a j o r i s as va r i ab l e . " As re-
gards I mill g, i t is w o r t h w h i l e po in t ing ou t tba t 
Y u m i l l assigns to each tho magn i tude 4. I sup-
pose tho magnitudes wore estimated at tho time 
tho observations of position wero made, and tha t , 
consequently, tbo dates 1SC6 and 1808 i n tho 
" M e a n - y e a r " column givo tho periods f o r whic l i 
tho magnitudes aro t r u e . I f these entries bo not 
misprints or mistakes, tho en t i re ly d i f fe ren t ap-
pearance presented by tho t a i l of tho Boar t h rough 
tho w a n i n g of the midd le stars, and tho pract ical 
disappearance of one of his Pointers , m u s t be 
w i t h i n the recollection of some. M y o w n c o n -
jectures are: T b a t each one of tho stars is v a r i a b l e ; 
tha t o f each the period U l o u g , and, p r o b a b l y , 
va r i ab le ; and tha t each displays many smal l a l t e ra -
t ions o f brightness—such as ' thoso f o u n d b y M r . 
Esp in i n tho case o f « . I hope t ha t M r . E s p i u w i l l 
make his observations upon e, k n o w n ; and t h a t 
w h o n he communicates the l i s t of magni tudes he 
promises, he w i l l iuc lude est imation of the stars i n 
Ursa M a j o r . 
M r . Reed's le t ter (19110), therepl ies thereto, ar id 
M r . M i l l s ' s communica t ion (19-1SS) suggest one 
t h o u g h t — t h a t i t w o u l d bo w e l l f o r observers t o 
render an exact account of tho sousitiveness o f 
the i r eyes to colours of d i f fe ren t k inds . I t is qu i t e 
possible t h a t M r . M i l l s ' s eyes may no t be special ly 
sensitive toned. A t aU events, i t is rash t o say 
tha t the entries re fe r red to are neetmarilg exagge-
ra ted . Eyes d i f f e r as m u c h i n sensitiveness us i u 
h u o ; d i f f i c u l t y i u d i s t ingu ish ing t in ts aud co lou r -
blindness are n o t iden t ica l . 
M a y I ask M r . Chambers w h y D u b h e and 8 
U K I O M i n o r i s do no t appear i u his l ist of red srars'r' 
As regards the parseraph respecting tho f o r m e r 
iu y o u r " Soienti i iu N e w s " of this week, I have 
o f t e n suspected t ha t the colour of these stars 
changes, b u t never t h o u g h t the changes per iodic . 
On Dec. 10th i t seemed unusua l ly r ed . R e s p i t i n g 
(3 Ur- ro M i n o r i s , Arge l amle r says: — " I have r e -
peatedly had >m o p p o r t u n i t y of convinc ing mysel f 
that i t is no t a lways equal ly redd i sh : i t is soiuetirn.ee 
nioro or less v e l l o w , and sometimes ve ry decidedly 
r e d . " 
W o u l d " W C. E . " please say h o w he explains 
the phenomena observed d u r i n g the pnssuje of t he 
E a r t h t h r o u g h the t a i l of the comet o f 1SG1 ? 
Ulasgow. S. M a i t l a n d B a i r c l G e m r n t l l . 
WATSON'S PATENT TOOL-GRINDER. 
[ 1 9 5 1 5 . ] — T H E i l l u s t r a t i o n shows the apparatus 
fixed to an o r d i n a r y gr indstone. A s lo t ted 
s tandard is f i x e d by t ivo bolts to tho end o f t i e 
f r a m e i n an inc l ined posi t ion, aud carries a shaf t , 
upon each end of w h i c h are keyed tho carriers H . 
Tho carriers have ver t ica l B ! O ! S i n the i r upper ends, 
and the one on the Bide of the stone where the 
gear-wheels are has a prolonged a r m w i t h s tud a t 
the lower end f o r connect ing l o d . A second 
sha f t passes t h r o u g h the centre of these carriers, 
upon the ends of w h i c h ore koyeU brackets E , 
hav ing curved or eccentric slots, and one of them 
a p ro longed a r m w i t h s tud f o r connect ing rod D . 
T h e brackets arc keyed to sha f t w i t h the i r 
occentric slotB i n opposite d i rec t ion . T h r o u g h these 
slots and t h r o u g h the ve r t i cu l slots of carriers 
s a w rS^S/sa* 
ass. 
a loose sha f t is passed, upon w h i c h nro keyf d tho 
too l -ho lde r A m i d 1111 ad jus tab le we igh ted lever. 
TI10 too l -ho lder is f ree to move acros.' the stone, 
which may bo done by hand or o therwiso. The 
gear-wheels are f o r g i v i n g t o - a n d - f r o motions to 
tbo carriers I I m i l l tho brackets E . T h e y are free 
to move p a r t i a l l y r o u n d the centre wheel , fowarda 
or f r o m tho apparatus . T h i s m o t i o n i sg iven by tho 
levers ] i and F , and is f o r the puipose of ad-
j u s t i n g tho too l i u a transverse and lonei tudina l 
d i rec t ion . 
T h e method of us ing the apparatus is ns, f o l -
lows :—The tool (not shown i n tho photo,) isTfxed 
i u t h " bolder b y an ad jus t ab le n ip lover, nnd 
b rough t to bear upon the stone by the Weighted 
lover, the a m o u n t o f pressure being regulated by 
b r i n g i n g the lever f o r w a r d over tho stone. Tho 
too l is ad jus ted as tho g r i n d i n g proceeds, square or 
askew by ra i s ing or l o w e r i n g the lever 1!, and a 
more or less acute edge is obtained by rais ing or 
l o w e r i n g the lever F . I f tho too l requires to bo 
g round w i t h a curved edgo (e.g., an axe or edge), 
the gear -wheel C is p u t i n t o gear wh ich g iv i s 
1 
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t a i n m a r k i n g s on Jup i t e r . I n rocont ly c o m p a r i n g 
m y observations n n d drawings of 1880 and 1881 
( to N o v . ) w i t h tho valuable series obtained b y M r . 
G l e d h i l l i n the years 1SG9—72 (published at the 
t i m e i u tho Antrunomical llegistcr), and w i t h an 
equa l lv i m p o r t a n t digest of s imi la r resultB b y tho 
K e v . T . W . W e b b i n tho win ters o f 18119-70, and 
1870—71 (detailed i n tho Popular Science lUeiew, 
A p r i l 1S70 and J u l y 1871), I was much s t ruck 
w i t h tho great s i m i l a r i t y i n appearance and dispo-
s i t i on of the mark ings then observed w i t h thoso 
n o w visible . H i t h e r tho chief features mus t be 
moro permanent t h a n is general ly supposed, or 
t hoy must reappear per iod ica l ly iu n e a r l y iden t ica l 
aspect aud pos i t ion . Some of the m a r k i n g s cer-
t a i n l y indicate tho pe r iod of eleven years, and 
thero seems l i t t l o reason to doubt that the groat 
southern ellipse discovered by G l e d h i l l on N o v e m -
ber 14, 1839, a t l i b . . , and a f t e r w a r d s ( January 5, 
1 S 7 C ) seen by A . M . M a y e r , was r ea l ly tho present 
r e d spot i u i t s f i r s t stages of development. 
A s to the n a r r o w r u d d y streak b ranch ing from 
tho great southern be l t , w h i c h I f i r s t noticed on 
Sept. 9, 1881, t h a t was seen by M r . G l c d h i l l 
be tween Jan . 23, 1S70, and Feb . 2, 1872. I t s 
pos i t ion N . o f the / . end o f the red Bpot haB re-
ma ined s ta t ionary since September his t . M r . 
G l e d h i l l delineates the s loping a r m of th is be l t 
immedia te ly N . of the / . eod o f tho ellipso on 
J a n . 23, 1S70, and Oc t . 10, 1870 ; but this , t h o u g h 
ngroeing precisely w i t h its present place, was no t 
i t s invar iab le pos i t ion , f o r in discussing his observa-
t ions of N o v . - D o c , 1809 (Jteyister, V o l . V I I I . , 
p . S2), he says: " Jus t under the cent ra l po in t of 
the elliOTe i t W U seen touching the great southern 
b o l t . " 
I havo embodied these and other details in a 
paper w h i c h I had in tended shor t ly to lay beforo 
the R. A . S., b u t have boen a w a i t i n g f u r t h e r con-
f i r m a t i o n to th i s theory o f periodic v a r i a t i on beforo 
comple t ing i t . I a m c a r e f u l l y w a t c h i n g the region 
o f J u p i t e r west of tho red spot f o r tho reappearance 
of a conspicuous Bloping streak seen by M r . B i r m -
i n g h a m , M r . G l e d h i l l , aud others in J anua ry and 
F e b r u a r y , 1872, and represented i u the XcffUitr for 
F e b r u a r y , 1S72. M r . B i r m i n g h a m says of t h i s : 
" J a n . 11-13, 1S72. One of the most s t r i k i n g 
f o r m s is tho b e l t - l i k e streak t ha t descends f r o m 
tho south, crossing the t runcated end of 0 ( G l c d -
h i l l ' s numbers are hero omployed) at a sharp angle 
aud reaching d o w n to N o . 4 . " 
This- streak, should i t reappear, as i t may almost 
cer ta in ly be expected to do, ei ther d u r i n g this or 
tho nex t opposi t ion of Jup i te r , must be looked for 
s loping t o the N . E . , f r o m the p- da rk spot of the 
b roken bo l t on tha immedia te S. of the red spot to 
the great S. belt a l i t t l e in advance of the p. end 
of tho r ed spot. I t r u s t your readers w i l l en-
deavour to uota the earliest reappearance of th is 
curious Blanting streak, f o r i t is l i k e l y these re -
c u r r i n g m a r k i n g s on Jup i t e r w i l l open up BOine 
i m p o r t a n t considerations. 
1 m a y add t h a t this idea of per iodica l var ia t ions 
has been prev ious ly mootod by several observers,-
b u t the subject has not been suf f ic ien t ly vent i la ted , 
o w i n g to tho w a n t of cont inuous and rel iable ob-
servations. M r . W e b b , whose o p i n i o n in such 
matters cannot f a i l to command respect, in sum-
mar i s ing his results of 1869-71, ment ions that 
{l'opalar Science Review, J u l y , 1871, p. 283) " A 
comparison of tho sketches t aken by mysel f d u r i n g 
the years 1809-71, w i t h the exquisite views of 
Dawes in 1357 {Monthly Notices of the H.A.S., 
V o l . X V I I I . ) presents so m u c h s i m i l a r i t y in various 
respects as to lead to a cur ious suspicion tha t the 
w h o l e atmospheric shell of tho planet , w i t h o u t any 
m a t e r i a l disturbance iu i ts re la t ive arrangements, 
m a y havo been sh i f t ed sou thward by more t h a n 
h a l f tho breadth of the oquator ia l zone." T h e 
f o r m s dis t inguished by Dawes were, in fac t , s t i l l 
apparent , b u t occupyiug more souther ly posi t ions. 
A n d m u u v of thu features w h i c h iu 18G9-72 were 
observed by M'obb u u d Gtedh i t i aro d i s t i nc t ly ap-
paren t at the present t imo ; indeed, the key d ia -
grams of tho la t te r observer, w i t h the i r numbers 
nt tachod to f a c i l i t a t e reference (Jiejistcr, V o l . 
T i l l . , p . 81, an i l V o l . X . , p . 03), aro equal ly ap-
pl icable to t ho p lane t in 1880-81 us in 1809-72. 
W . i \ D e n n i n g - . 
Ash ley D o w n , B r i s t o l , December 23. 
P . S . — M r . E . B . K u o b e l , F . B . A . S . , Bent me two 
drawings of Jup i t e r in 1372, as observed by h i m 
with a S i in . reflector, power 212, ou Jan . 5 aud 0 
of t ha t yoar. Thesu show tho remarkab le s lan t -
streak thou vis ib le , l a s sketches wero published 
i u the E X U L I S H M E C H A N I C ( N O . 890) f o r September 
13, 1872, p . 094. W W. D . 
E N C K E ' S D I V I S I O N I N T H E O U T E R 
R I N G O f S A T U R N . 
[ 1 9 5 5 3 . ] — I s reference to the le t ter of you r 
correspondent, " B r i c k w a l l " (15501), i t may bu of 
interest to men t ion t ha t on Sept. 18th I , observing 
w i t h a n excellent 4 ] i n . achromatic by M e r z , power 
250, g l impsed Eucko ' s d iv is ion in tho outer n u g of 
Sa tu rn . I t appeared Blightly nearer the outer 
edge, as a lead-coloured l ine no t so black as B a l l ' s 
d iv i s ion . T h e d e f i n i t i o n was v e r y f lue . I have 
no t Been th i s l ine since, b u t on several occasions 
have not iced a l ine of l i g h t r u n u i n g a rouud the 
ansa; nea r ly i n the centre of r i u g A , I should 
l i k e to k n o w w h e t h e r any o f y o u r correspondents 
have not iced i t w i t h be t te r i n s t r u m e n t a l means 
t h a n I possess. J . 3 1 . O f f o r d . 
S T A R M A G N I T U D E S B Y S E Q U E N C E S 
I N U R S A M I N O R A N D D H 4 . C O . 
[ 1 9 5 5 4 . ] — W o bog to f o r w a r d to y o u tho m a g -
ni tudes , o f some c i rcumpolar stars obtained b y 
independent sequences. Opera-glasses wore usod 
f o r a l l est imations, the stars being placed s l i g h t l y 
ou t of focus— 
N a m e . Esp iu . Road. 
(1) a U r s t c M i n o r i s 
(2) <v „ 3-5 3 0 
(3) o „ 4 G 4-3 
(1) l> „ 4-7 4-35 
(5) e „ 4-45 4-4 
(6 5 , , 4-5 4-4 
(7) 4 „ 6-0 4 9 
(8) i , . „ 6-3 6-1 
(9) 0 „ 5 2 6-1 
(10) 11 „ 5-2 5 1 
(11) 19 „ 6-7 5-5 
(12) y Draconis 2-5 2-6 
(13) (3 „ 3-2 3 0 
(14) 19 „ 4-8 4 - 5 . 
(15) 18 „ 6 0 4-S 
(10) M „ 4-5 4-0 
(17) r , , * 4 G 4-7 
(18) b , , 4-9 - 4-9 
(19) K „ 3 8 4 0 
(20) () „ 4-0 4-0 
(-21) X „ 4-3 4-2 
(22) 59 „ 5 5 5 3 
(23) 6 0 , , G-8 6-9 
(21) 60 „ 5 6 5-2 
(25) v „ 3 9 3-8 
(26) u „ 4-8 4-7 
W e thus f i n d t h a t considerable accuracy m a y be 
obtained by simple sequencing w i t h an opera-glass. 
T h e above magni tudes were de termined on d i f f e ren t 
n ights b y each of us, and i n d i i f e reu t sequences — 
these stars be ing tho ones w h i c h chance to occur i n 
bo th sequences. O u r comparison stars wore taken 
indopenuont ly also. The stars wero comj iared w i t h 
each other by r a p i d l y m o v i n g tho opera-glass f r o m 
one star to the other, and this was repeated a great 
n u m b e r o f t imes. I t w i l l bo oeen t h a t tho pre-
d o m i n a t i n g s ign is a + . T a b u l a t i n g tho differences 
we ob ta in tho f o l l o w i n g results :—Out of a t o t a l 
number o f 2G stars we f i n d 
2-1 £ 2-1 
Di f f e r -
ence. 
0-0 
+ 0-5 
+ 0-3 
+ 0-38 
+ 0-05 
+ 0 1 
+ 0-1 
+ 0-2 
- f 0 1 
+ 0-1 
+ 0 2 
0-0 
+ 0 2 
- i - 0-3 
-r 0-2 
- 0 1 -
- o-i 
0 0 
- 0-2 
0-0 
+ 0-1 
+ 0-2 
' - 0-1 
+ 0-4 
+ o-i 
+ 0-1 
Conclu-
d e d M a g -
n i tudo . 
2- 40 
3- 25 
4- 45 
4-52 
4-42 
4 - 15 . 
4 95 
5- 20 
5-15 
5-15 
5-G0 
2- 50 
3- 10 
4- 05 
4-90 
4-55 
4-06 
4 9 0 
3- 90 
4- 00 
4- 25 
5- 40 
G-85 
5-40 
3 85 
4-75 
D i f f t r e u c e . 
0 0 
0-1 
0-2 
. 0-3 
0-4 
0 5 
N u m b e r of Stars. 
5 
1 0 
6 
3 
1 
- >* 
So t h a t o u t o f 2G s t i r s tho dif ference between tho 
observed magnitudes of 21 is less t h a n a quar te r o f 
a m a g n i t u d e . T . E . E s p l n . 
T . R e a d . 
D A R K S P O T S O N J U P I T E R . 
[ 1 9 5 5 5 . ] — O K Dec. 13, I detected a large dark 
spot ou Jup i t e r , s i tuate on tbo south equator ia l 
da rk be l t . I t was very da rk , at t imes appear ing 
a lmost b lack , of a s l i gh t ly oval f o r m , and projucted 
s l i g h t l y i n to t h e equator ia l bel t . Th i s spot, w h i c h 
is the darkest and inoat p rominen t ono I havo seen 
on this bel t , was noted as be iug on the centre at 
9h . lGm. o n Dec. 13. F o l l o w i n g th is spot was 
another m u c h f a i n t e r one, w h i c h was ou the centre 
a t 9 h . 4G-5m. Clouds preveuted f u r t h e r observa-
t ion of th is spot t i l l Dee. 2 l s t , w h e n i t was again 
observed on the centra at 13h. 31m. 
- T h e spot appeared ra ther f a in t e r t h a n i t did when 
f i r s t Been, b u t i t waB s t i l l va ry conspicuous, and 
preceding i t closely was a m u c h f a i n t e r oue. T h e 
posi t ion of th is spot w i t h regard to tho w h i t e spot 
was n o w qui te d i f fe ren t f r o m w h a t i t was on 
Dec. 13, the da rk spot h a v i n g ev ident ly gained on 
tho w h i t o spot, thus showing a more r ap id mot ion . 
Th i s spot was again observed on Dee. 22, when i t 
appeared ou the centre at 9h. 15m., the f a i n t e r Bpot 
preceding i i a v i n g been seen ou tho centre at 
Ba. 53m. I t had evident ly gained s t i l l f u r t h e r ou 
tho w h i t e spot. T h e f o l l o w i n g table shows the 
difference between tho da rk a n d w h i t e spots i n 
t i m o : — 
W h i t o Bpot. D a r k spot. Di f fe rence , 
h . m . h . m . h . i n . 
Doc. 13 8 1 2 + 9 1C 1 4 
„ 21 12 61 13 34 0 40 
, , 22 8 40-5 9 15 0 34-5 
Tha observation of tho w h i t o spot o f Dec. 22 is 
probably a l i t t l o late, so t ha t the d a r k spot seems 
to ga in about 8m. a day on tho w h i t o spot, a n d 
over 10m. on tho red spot. T h o appearance of tho 
south equator ia l da rk bel t has always seemed to 
me to indicate a more r ap id m o t i o n t h a n the equa-
t o r i a l bel t , f o r dusky streamers p r o j e c t i n g i n t o the 
equa tor ia l be l t i n v a r i a b l y t r a i l back i n a f o l l o w i n g 
d i rec t ion . T h e darks spots were also observed on 
Dec. 23 and 24, uud seemed ev ident ly ga in ing on 
the w h i t o spo t ; b u t tho transi ts over the centra l 
m e r i d i a n cou ld no t bo observed. 
A . S . " .n l ey W i l l i a m s . 
B r i g h t o n , Dec . 24. 
E m t A T U M . — I n F i g . 1, l e t . 1953G, p . 370, the 
le t ter I is omi t t ed . I t refers to the l i g h t streak 
south o f 1 G 3 2 5 -
W A R M A N ' S I M P R O V E D C L O C K -
P E N D U L U M B O B S . 
[19556.]— T H E S E improvements arc designed to 
remedy t w o very serious defects w h i c h at present 
may exist i n a l l o r d i n a r y pendulums h a v i n g p l a i n 
m e t a l bobs and wooden or else compensat ing rods. 
F i g . 1 is the f r u s t u m of an acute cone : i t s bear-
i n g on tbo r e g u l a t i n g n u t is so arranged t h a t any 
expansion or cont rac t ion o f tho bob a lways goes c u 
/ - _ / C . 1 
n 
equa l ly a t bo th above and below the centro of 
g r a v i t y of l a t t e r ; aud as the posi t ion o f such 
centre doterminos the real l eng th of the pendu lum, 
i t f o l l o w s t ha t such l eng th w i l l i n e v i t a b l y r e m a i n 
a lways unchanged, i u so f a r as conceruB the pos i -
t i o n o f tho bob ou the r o d . T h e t h i c k (meta l l ic) 
cushion ( A A ) is f o r the purpose of compensating 
the var ia t ions of the spr ing w h i c h carries the r o d . 
ThiB type o f pendu lum also demands less space and 
ma te r i a l t h a u does t ho o r d i n a r y k i n d , and has 
several other m i n o r good points . 
F i g . 2 is a s t i l l f u r t h e r i m p r o v e d bob. I t is a 
c i rcu lar disc of meta l , s l i gh t ly dished I U correspond-
ence w i t h i ts arc of m o t i o n , au<^ p rov ided w i t h a 
neck, to prevent va r i a t i on b y d i p p i n g . T h i s fo rm 
not on ly retains tho advautage >-i being unvaried 
by any axia l m o t i o n of i tself , bu t i t otters tho very 
smallost a m o u n t of resistance and f r i c t i o n to the 
re ta rd ing and var ied- iu-dens i ty atmosphere through 
w h i c h i t pussus. I t also occupies Jess vertical 
space t h a n any other typo . The compensation of 
the suspending spr ing being here doue by the 
disc-neck, the cushion is no t requi red to bo nude 
th i ck . 
F i g . 3 represents tho appl ica t ion of tho forogoiug 
principles to tho o rd ina ry ver t i ca l ly f l a t bob which 
is constant ly rendered necessary by wan t uf area 
space. B shows tho slot t h rough tho r o d ; C shows 
the smaller slot t h r o u g h the bob ; D , E , and F pre-
sent a a ide-view of tho w h o l e ; G oxhibits as imi lar 
v iew f r o m tho f r o n t . T h o Baddlo Dpasscs through 
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A B e r l i n pape r relates a n amusing- s t o r y o f 
t h o f a m o u s G e r m a n scient is t , A l e x a n d e r V o n 
H u m b o l d t , t a l c i n g advan tage o f t ho e x o m p t i o n 
f r o m d u t y o f t h o c o v e r i n g o f a r t ic les f r e e o f 
d u t y , f o r m e r l y t h o r u l o i n F r a n c e . I n 1S05, ho 
a n d G a y - L u s s a e we re i n P a r i s engaged i n t h e i r 
expe r imen t s o n the compression o f a i r . T h o y 
f o u n d themselves i n neod of a l a r g o n u m b e r o f 
glass tubes. T h i s a r t i c l a was e x c e e d i n g l y dear 
i n Prance a t the t i m o , a n d t h o r a t e o f i m p o s t 
on i m p o r t o d glass tubes was s o m e t h i n g a l a r m -
i n g . H u m b o l d t sent a n o rde r t o G e r m a n y f o r 
t h e needed a r t i c l e s , a n d gave d i r ec t ions t h a t t h o 
m a n u f a c t u r e r s h o u l d seal u p t h o tubos a t b o t h 
ends, a n d p u t a l a b e l o n oach tubo w i t h t h o 
w o r d s Deutsche Luft (Crerman a i r ) . T h e a i r o f 
Germany woe a n a r t i c l e o n w h i c h t h e r e was no 
d u t y ; t iro tubes we re passed b y t h o cus toms ' 
off icers w i t h o u t a n y dorcand, a n d a r r i v e d , f r e e o f 
d u t y , i n t ho hands of t ho t w o e x p e r i m e n t e r s . 
T h o dressings o f w o u n d s somet imes acqu i r e a 
b l u o o r g r o o n co lou r . T h i s was i n q u i r e d i n t o 
r e c e n t l y by 3 1 . Gessard, w h o f o u n d t ho cause t o 
bo a sma l l m o b i l o p a r a s i t i c o r g a n i s m , w h i c h he 
w a s able to c u l t i v a t e i n n e u t r a l i s e d u r i n e , o r a 
decoc t ion o f ca r ro t s . I t i s developed i n sa l iva , 
sweat , a l b u m i n o u s l i q u i d s , & c . T h e b l u e c o l o u r -
i n g m a t t e r i t secretes i s t h o p y o c y a n i d e o f I t . 
F o r d o s . A c u r r e n t o f s u l p h u r e t t e d h y d r o g e n , 
o r s o d i u m - a m a l g a m , makes i t g r e o n , t h e n 
y e l l o w . T h e s m a l l o r g a n i s m has the same 
a c t i o n , b y reason o f i t s a v i d i t y f o r o x y g e n . I t 
m a y hero bo s ta ted t h a t 3 1 . I t i e h a r c l tuts l a t e l y 
g i v e n some i n t e r e s t i n g i n f o r m a t i o n [Ctmptti 
Jlciidus) a b o u t a spec ia l o r g a n i s m f o u n d i n t ho 
b l o o d o f persons a t t a c k e d b y m u l a r i u . I t is 
ca l l ed t h o Oscillariu nialurUc, ie f o r m e d i n the 
r e d corpuscles ( w h i c h i t renders viscous, so t h a t 
t h e y s t i c k i u t ho cap i l l a r i e s ) , a n d f r o m these i t 
• j i n tho f o r m of a f l e x i b l e r o d o r w h i p , 
whicia, u n d e r c e r t a i n cond i t ions , has a v i b r a t o r y 
m o v e m e n t . 
T h e r e m a r k a b l e expe r imen t s o f M . B j o r k n e s , 
i m i t a t i n g e lec t r ic a n d m u g n o t i o phenomena , b y 
means o f p u l s a t i n g bodies i n w a t e r , have 
o x c i t e d g r e n t in to res t . R e c e n t l y , M . Deeha rme 
has w o r k e d a t sueh i m i t a t i o n b y ano ther 
m e t h o d , u s i n g l i q u i d cu r r en t s , con t inuous , or 
i n t e r r u p t e d , i n a i r o r i n w a t e r . I n one case a 
conica l conve rgen t nozz le , w i t h t h i c k r i m , 
connected w i t h t b o w a t e r - s e r v i c e , a n d h e l d 
d o w n w a r d s w i t h t ho h a n d , i t s m o u t h v e r y near a 
s m o o t h base, is t h r o w n i n t o v o r t i c a l v i b r a t i o n s 
w h i c h m a y p roduce a sound. ) A t h i n - r i m m e d 
nozzle acts s t i l l b e t t e r ; i n t h i s case, repulsion is 
f i r s t , i n t ho o t h e r attraction. T h e sensat ion i n 
t h e h a n d is q u i t e l i k o t h a t o f h o l d i n g an electro-
m a g n e t , q u i c k l y made a n d unmade i u succession. 
3d . D e c b a r m o makes " h y d r o - e l e c t r o - m a g n e t s " 
w i t h t w o c o n t r a r y poles, o n t h e p r i n c i p l e i n d i -
ca ted , ttinj, i n v a r i o u s e x p e r i m e n t s (Comptis 
Jlcudtts) ob ta ins a direct a n a l o g y b e t w e e n h y d r o -
d y n a m i c phenomena , a n d those o f e lec t ro -
m a g n e t i s m a n d i n d u c t i o n ( i n 3 1 . B j e r k n e s ' 
phenomena , t h o a n a l o g y ia inverse). A g a i n , 
M . E l i e describes, i n t he Journal de Physique, 
some ways o f i m i t a t i n g t h e forces t h a t ac t i n a 
d i e l ec t r i c . S m a l l e q u a l spheres h u n g i n w a t e r 
w i t h w i r e s are set i n r o t a t i o n t h r o u g h the 
w i r e s a t t ho ra te o f a t least t o n t u r n s i n a 
BCcoud. T w o such spheres r epe l each o t h e r i f 
t h e r o t a t i o n s are i u t ho same d i r e c t i o n , a n d 
a t t r a c t each o ther i n the c o n t r a r y case. A sol id 
f l a t s u r f H O b r o u g h t t o w a r d s u r o t a t i n g sphere 
i t r epe l l ed , n n d so o n . 
I n d i f f e r e n t pa r t s o f E a s t o r n S w i t z e r l a n d , o n 
J a n . 3 N t , a meteor o f ra re size was observed i n 
b r i g h t s u n l i g h t , be tween 2 a n d 3 p . m . 
A c c o r d i n g to accounts of persons a t U e t l i b e r t r , 
nea r Z-aneh, J ans i i 'dc ln , a n d S t . G a l l , a noise 
w a s first hea rd : t h e n one saw a suow-wdi i t e 
l u m p floating in tho a i r , a p p a r e n t l y h a r d l y 
50 metres (100f t . ) above t ho g r o u n d ; u t h i n 
s u l p h u r - y e l l o w .strip t h e n b ranched o t t n o r t h -
w e s t w a r -is, b u t p r e sen t l y o — t r acted a g a i n i n t o 
b a l l shape, t ho w h o l e s u d d e n l y d i s appea r ing 
w i t h p l a y o f r ed , w h i t o , and g reen co lour . T h e 
me teo r f e l l t o t he g r o u n d w i t . ' i s t r o n g d o t u n a t i o n 
u t Skau- . i i n C a n t o n G r u u b u i t d l e i i . 
A n o t e w o r t h y recent ea-o o f i n j u r y to a 
c h i m n e y f r o m l i g h t n i n g has been recorded f r u m 
n e a r D o u a i . T h e c h i m n e y is t h a t o f tho t-uiriir-
r e f i n i n g w o r k s o f S o n - l e - N o b l e , and is a b o u t 
1 7 0 f t . h i g h . T h e p h o t o g r a p h whows a g r e a t 
l a t e r a l gap a b o u t 3 0 f t . l o n g u t the t o p ; thence 
t h e course o f t h e f l u i d d o w n w a r d s is t raceable 
b y a n i r r e g u l a r fissure o f v a r i o u s w i d t h . T h o 
l i g h t n i j j g to re o f f t h e spou t , d e l u g e d t h e 
f u r n a c e - m e n w i t h soot, p u t o u t t ho g a s - j o t s , 
a n d escaped to e a r t h b y a v e n t - h o l e . 
" W i t h r e g a r d t o connec t i on o f l i g h t n i n g 
conduc to r s w i t h t h e gas a n d w a t e r - p i p e 
systems o f t o w n s , a paper o f d i r ec t ions has been 
r e c e n t l y d r a w n u p b y a S a x o n G o v e r n m e n t 
C o m m i t t e e [Dent. Jnd. Zcit.). T h o f o l l o w i n g 
are some of t h o p o i n t s i n i t : S u c h a connec t ion 
rendors a n e a r t h p l a t e supe r f luous , a n d is b o t h 
r e l i ab le a n d r ecommendab lo . Those p i p e -
systems are su i t ab lo w h i c h oonsist of i r o n p ipes 
w i t h socket a n d nozzlo j o i n t a n d l ead s t u f f i n g ; 
l l a n g e c o m b i n a t i o n s are s u f f i c i e n t o n l y w h e n 
t h o y have s t r o n g s c r e w - n u t s . S h o u l d the c o n -
d u c t o r bo near a flange-combination, i t s h o u l d 
be connected w i t h t h o sys t em o n b o t h sides of 
t h e flange. T h e conduc to r shou ld bo connectod, 
w h e r e possible, b y s o l d e r i n g w i t h s o f t solder 
over as g r e a t a su r face as p o s s i b l e ( S u n d r y 
d i r ec t ions are g i v e n f o r t h i s , a n d f o r eCSncctiou 
w h e r o s o l d e r i n g is n o t p r a c t i c a b l e ) . T o g i v e 
p r o t e c t i o n a n d f a c i l i t a t e i n s p e c t i o n , t h o p a r t s 
eonoerne tL i n t h e connec t ion s h o u l d bo su r -
r o u n d e d w i t h l i g h t b r i c k w o r k . C o n n e c t i o n 
shou ld n o t bo b r o k e n d u r i n g a t h u n d e r s t o r m . 
I t is n o w k n o w n t h a t tendons (or the t e r m i -
n a l pa r t s o f muscles) oon t rnc t ; also t h a t t h e y 
have s e n s i b i l i t y n n d nerves d i s t r i b u t e d to t h e m . 
T h o c o n t r a c t i o n has been t h o u g h t to' be a p h e -
n o m e n o n of r e f l e x n a t u r e , t h a t is, a r e t u r n - a c t i o n 
of t ho s p i n a l eord , caused b y d i r e c t e x c i t a t i o n of 
t ho tendon-nerves . B u t I f . G u e r i n finds reason, 
b o t h i n tho s t r u c t u r e a u d tho a c t i o n o f teudons , 
to bel ieve t h a t t h e i r c o n t r a c t i l i t y is q u i t e o f 
t he samo order as m u s c u l a r , a n d ho ho lds t h a t 
t h e y show, l i k e muscles, b o t h v o l u n t a r y a n d i n -
v o l u n t a r y c o n t r a c t i o n . 
A s imple appara tus f o r g e t t i n g r i d o f cock-
ohafers a n d o t h e r n o c t u r n a l insects , has been 
devised b y 3 1 . V i t t e l l i e r , o f M a n t e s , a n d is 
figured i n La Nature. I t depends on t ho a t t r a c -
t i o n of l i g h t f o r these insects , a n d consists o f a 
l a m p p laced a t t h e t o p o f a m o v a b l e f r a m e , a n d 
h a v i n g f o u r square-shaped n a r r o w i n g cases, 
w i t h m e t a l l i c r e f l e c t i n g surfaces i n t he i n t e r i o r , 
p laced r o u n d i t . T h e insects fly i n t o these, a n d 
s t r i k e aga ins t a pane of glass, a t the b o t t o m of 
w h i c h ia a f u n n e l - s h a p e d a p e r t u r e l e a d i n g t o a 
b a g h u n g be low ; a n d i n t o t h i s t h e y f a l l i n g r o a t 
number s . 
I n s t e a d o f t h e u s u a l s o l i d case o f t he B o l l 
t e lephone , H e r r K o n i g s l i e b , o f H a m b u r g , p r o -
vides a case i n w h i c h t h e space be tween t ho 
membrane a n d t h o m a g n e t is e n l a r g e d i n t o a 
t h i n - t i d e d souuding-case , a n d u n d e r t h i s is a 
resonance-case, w h i c h s u r r o u n d s the o the r u t a 
c e r t a i n i n t e r v a l . T h e resonance-case is pe r -
f o r a t e d i n several places. T h e a u t h o r c l a ims t o 
o b t a i n t h u s a cons iderable s t r e n g t h e n i n g o f t h e 
s o u n d ; also a p u r e r a n d m o r e d i s t i n c t t r a n s -
m i t s o n . 
T h e expans ion b y hea t o f s u l p h u r , caoutchouc, 
ha rdened r u b b e r , g u t t a p e r c h a , a n d p a r a f f i n , 
a n d t h e a p p l i c a b i l i t y o f ha rdened r u b b e r t o 
compensa t ion p e n d u l u m s f o r m s t h e sub jec t o f 
a recent i n t e r e s t i n g paper b y H e r r Eussne r i n 
Carl's llepertorium. I t is s h o w n t h a t caoutchouc 
has an e x p a n s i o n m o r e t h a n f o u r t imes t h a t o f 
s u l p h u r ; henee, doubt less , t h o g r e a t expans ion 
of ha rdened r u b b e r TJopends essent ia l ly o n t ho 
f o r m e r a n d the a m o u n t o f i t present . V a r i e t i e s 
of ha rdened r u b b e r can bo p r o d u c e d t h a t have 
an expans ion s i x t o t e n t i m e s t h a t o f i r o n , so tho 
substance has been sugges ted f o r compensat ions 
—e.g., a p e n d u l u m - b o b m i g h t bo a t t a ched to a 
ha rdened r u b b e r t u b e espablo o f m o v i n g ovor 
the l o w e r end o f t h e p e n d u l u m - r o d , u n d fixed 
b e l o w w i t h a screw. B y expans ion o f t he t u b e 
the p e n d u l u m -bob w o u l d be r s i sod . H e r i T i t i s s n e r 
ob ta ined s a t i s f a c t o r y p r o o f t h a t t h e t e n a c i t y o f 
the substance i s s u f f i c i e n t f o r t h o purpose . 
A n o t h e r p o i n t t h a t h a d t o bo considered was tho 
g.'oat increase i n the expans ion o f hardened 
rubber w i t h t he t empera tu re (vury d i f f e r e n t f r o m 
t h a t o f i r o n ) . T h o a u t h o r recommends subs t i -
t u t i o n o f ha rdened east steel f o r i r o n i n tho pOU-
d u l u i u - r o d , us t h i s d imin i shes t h e d ivergence . 
T h o resul t s w i t h a c lock h u v i u g i t s p e n d u l u m 
Compensated w i t h hardened r u b b e r p r o v e d to bo 
q u i t e f a v o u r a b l e . 
A n i n t e r e s t i n g lec ture on po rce l a in , i t s h i s t o r y , 
m a n u f a o t u r e , and decora t ion , has b e e n r o e e n t l y 
de l ive red u t the Sorbouno b y 3 1 . L a u t h . I t is 
r epor ted i u J.u Nature. 
T h e P a r i s i a n Gas C o m p a n y have r e c e n t l y 
o rgan i sed a t t h e i r w o r k s a t V i l l e t t e ( w h i c h i s 
ono o f t h e i r m o s t i m p o r t a n t centres o f p r o -
d u c t i o n ) a m u s e u m of t he i n d u s t r y o f c o a l -
d i s t i l l a t i o n . One f i n d s i n i t samples o f t h o 
p r i n c i p a l k i n d s o f coa l o m p l o y e d , a n d specimens 
of a l l p r o d u c t s o b t a i n e d f r o m the coa l , f r o m 
coke, h e a v y oi ls , a n d a m m o n i a c a l salts u p t o 
t ho r e m a r k a b l e a n i l i n e dyes , now*so n u m e r o u s . 
F u r t h e r , t h e m u s e u m con ta ins t ypes o f tho p r i n -
c i p a l systems o f cana l i s a t i on , d i s t r i b u t i o n , r e g u -
l a t i o n , & e . , o f gas. A m o n g h i s t o r i c cur ios i t i e s 
is t ho first gas -eng ino c o n s t r u c t e d b y L e n o i r . 
O n t h o w a l l s aro v a r i o u s i n s t r u c t i v e s t a t i s t i c a l 
tables , i n somo of w h i c h t ho vo lumes o f t he 
p r o d u c t s f r o m a -g iven q u a n t i t y o f coa l aro 
i n d i c a t e d v e r y h e l p f u l l y b y moans o f a 
d i a g r a m . 
LETTERS TO TEE EDITOR. 
[We do not hold ourselw.s rcsqwnsible for the opinions of 
our correspondents. The Editor respectfully requests th <t alt 
coiitmunicutiolis should hi U/HWH uy as briefly us possible.) 
All communications should be addressed to the Eoi-ron of the 
HmUSa M E C H A N I C , 81, Taoisluck-strcet, Cooinl-yarden, 
ir.c: 
All Cheques and 1'ost-oyicc Orders to be made I'tt'jitUc to 
J. 1'AHSMOIU; Baa a ana 
•#* tm order to t'acilittlte rrfcrrnce, Con-espOitdrnts, when 
spmLiny of any Litter 2*reoiousti/ inserted, will obliye bit 
mrnlioni't'j the number of the /.cttic, as well as the yayc on 
which it ujtp'tirs, 
H I Would have everyono write what ho knows, and as 
much us hi knows, but no more ; und that nut in this-
only, but in all other uubjects : For such a person may 
have some particular knowledge und experience of the 
nuturc ol* such a person or such a i'ouutuiii, that as to 
other thiols, knows no more than whut everybody does, 
und yot, to keep a clutter with this littlo pitUtnce of his, 
will undertake to write tho whole hotly at physick* i a vice 
from whence (Treat inconveniences derive their original." 
—Jismtmsgittrt J-issays. 
V A R I A B L E STARS. 
[ 1 9 8 0 0 . ]— I N the table o f magni tudes g iven by 
Professor P i c k e r i n g i u his courteous and va luable 
r ep ly ( le t ter 19072, p . 542, V o l . X X X I V . ) to m y 
inqui r ies , I observo t h a t the estimate of t Cassio-
poiiu is considerably lower t h a n m i g h t have been 
expected. I n the case o f tho other stars, and i n the 
case of the magnitudes g iven i n Professor P i cke r -
ing 's le t ter i u January ' s Astronomical Jteyistcr, t f i e 
estimates are larger—some, considerably la rger 
—than thoso g iven by othor observers (a c i r c u m -
stance due, I suppose, to a difference of s tandard) . 
B u t though Professor P i cke r ing makes tho m a g n i -
tudes of » Cephei, if/ Ursro M a j o r i s , a Persei, 3 
T a u r i , respectively, 0-4, 0-3, 0 1 7 , 0'3S. greater t h a n 
thoso assigned to them b y Sir J . I l e r s c h e l ; he 
makes tho magn i tude of r Cassiopeia) lower lhau 
tha t g iven f o r i t by the au thor of the " Ou t l ines . " 
A s i t aeems f r o m this t h a t the difference of f i g h t 
between £ Cassiopeia: aud other stars is greater now 
t h a n i n 1837, i t w o u l d appear t h a t this star is n, 
var iab le of Professor P icker ing ' s t h i r d class. 
Professor P icker ing ' s r emarks at tho dose of his 
l e t f e r i n tho Astronomical Mcyister, M r . Espiu 's 
tfurnmunication i n you r number f o r Dec. 30, uud 
the above romarks , show very clearly tho noccssity, 
i n photometr ic observations, f o r clearly de f in ing 
tho standards omployod. I n the let ter f r o m Messrs. 
E s u i i r ' a n d Road refer red to , there is one serious-
omis s ion : i t is said " o u r comparison stara wero 
taken independent ly also," and as tho results aro, 
f o r the most par t , s t r i k i n g l y accordant , i t is 
unhes i t a t ing ly concluded that thu me thod of 
observat ion is a l l tha t can be desired. B u t unless 
we k n o i f which stars weru employed us standards 
of comparison, and w h a t wero tho magni tudes 
assumed f o r them, wu cannot p rope r ly compare 
tho results of tho comparison—wo m i g h t a lmost 
as w e l l seek \ to Compare f r ac t ions of d i f f e r en t 
denominators at a glance. T o instance, t ake the-
f o l l o w i n g t ab l e :— 
St-ater. 
Ursiu Miu . 
X 
Druconia 
spin. Read . Gemini! ! . 
2-4 2-1 2-2 
3'5 3-0 2-8 
4-0 4-3 4 3 
4--15 4-4 4-2 
5-3 5 1 4-5 
2-5 2-5 2-0 
3*2 3-0. 3-1 
3 8 4-0 3 8 
4-0 4 0 4-05 
4-3 4'2 3-9 
0 
* ., 
M y results agreo p r e t t y closely w i t h those o f 
Messrs. F s p i n a n d R e a d ; and when increased by 
0 2 (the difference between the i r estimate of 1'olana 
and m i n e ) , the differences are, f o r the most par t , 
almost en t i r e ly removed. B u t tho causes of these 
differences cannot be ascertained, unless tho p r i n -
ciple upon w h i c h tho magni tude of flomo ono 
among theao Btars was fixed is k n o w n . As m y 
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c'irn-itn of Polaris is based on tho assumption that 
, IVr,.< i is of mngnitudo 2 1 , and as n Forsoi was 
, • v r..niparison-star, i t follows that tho reasons 
crar my estimates differ from thf.ir* could not bo 
examined in to unless I know their ostimstos for 
, I'nrsoi, or thny had stated their comparison-stars, 
n i I hat I might havo placed m y estimates alongside 
theirs. A l l star-magnitudes aro comparisons : as 
BuHi, various sorios cannot bo compared inter .« 
m i e n thoscalos upon which they are founded aro 
known. 
To f o l l o w out m y own principlo, and givn data 
upon which my results can be understood, I wi l l 
slato my own scale. I baso any one scries of obser-
vations on tho assumption (hat tho magnitudo of a 
certain star is a certain amount found by 
previous scquoncing based on the assumption 
tha t Cspella and Vega aro normal first magni-
tude stars and similar in brightness. I afterwards 
investigate the magnitude of that star by numer-
ous ami caroful sequoncos. Whore I have no causo 
to suspect variability, I take tho mean of the var i -
ous results; but I am slow in so doing, as it is not 
very oasy to toll whether the apparent differences 
in tho magnitudes found at various times for any 
ouo star are real differences in brightness, or acci-
dental differences due to weather or condition of 
eye—by always assuming thorn to bo accidental, 
we should, no doubt, lose valuable indications of 
alight or temporary variability. I n this way 
I hope to determine tho constancy of light of the 
stars employed as standards. I f I find the earlier 
assumption wrong, I apply the correction in re-
ducing tho result. A s it is, I have found « Persei 
constant at 2 1 . Sir J . Herschel gave it as 2-07. I 
have a suspicion, however, that its colour alters. 
B y examining' the differences between the ex-
tremes of sequences headed by Vega and Oapella, 
I hopo to ascertain if any changes do take place in 
these stars. S ir J". Herschel was of opinion that he 
had found Capolla become brighter than Vega 
between 1837 and 1816. 
A careful examination of n Hrsro M a j . has 
revealed indications of the five-day period spoken 
of by Mr. E s p i n , in his letter in your number for 
Nov. 25. 
Colour of Dubhe.—Jan. 2, singularly r e d ; J a n . 
8, red, but. deeper t int ; F e b . 14, red colour very 
decided. 
I n letter 19514, p. 352, there were a few mis -
prints; the principal being " sensit ive-toned" for 
"sensitive to r e d . " 
S . M a i t l a n d B a l r d G e m m l l l . 
Glasgow, March 10. 
J U P I T E R . 
[19810.]—I O B T A I N E D a daylight observation of 
tho red spot on March 3rd, 1882, as follows :— 
H. M. 
Preceding end on G . M 1 24 
Middlo on C . M 1 61 
Following end on C . M 2 21 
When central the spot was fair ly well defined, 
though, of course, with nothing like the distinct-
ness of its evening apparitions. 
T h e brilliant equatorial spot has been closely 
watched here, whenever circumstances permittod, 
up to the present time. O n F e b . 26th and March 3rd 
it was recorded as very bright and large when 
crossing tho C . M . of Jupiter. T h e conjunctions of 
this object with the great red spot, which recur at 
intervals of about 44J days, are extremely interest-
ing to witness, and I shall be glad if any of your 
readers wi l l endeavour to observe the next, on the 
evening of March 23rd, when tho two spots wil l 
havo nearly coincidont longitude, as thoy transit 
the C . M . at about 8h. 26m. p.m. O n March 21st 
at 6h. 47m. p.m. the red spot wil l be about at mid-
transit, while the whito spot wi l l bo placed N . of 
its following end, and wil l arrive at the C . M . some 
27 minutes later than the middle of the red. I t is 
important that the relative positions of the two 
objects be carefully determined by observation on 
ono or both of tho evenings mentioned. T h e 
aolual time of conjunction can then be readily 
computed as tho greater velocity of the white spot 
onablos it to gain 13m. 24s. daily ( = 8 T ° Jovian 
longitude) on tho red spot. Moreover, the ensuing 
conjunction on March 23rd is the last which cau 
bo obsorved until tho planet's reappearance in the 
morning Bky, when, should tho same markings 
continuo visible, thoy wil l again occupy nearly tho 
same longitudo on the planet on August 3rd. B u t 
there aro certain irregularities of motion which 
may affect tho relative positions of the spots in the 
interval, BO that tho predicted date may not be 
found exactly conformable with that observed, 
though both tho spots appear to be of marked 
permanency, and to display a great difference of 
mean volocity, which has boon maintained for two 
years with littlo deviation. 
Bristol , March 11th. y r . p . D e n n l x u j 
A D J U S T M E N T O P M I R R O R S . 
[19811.] — T i m difficulties suggested by your 
corrospondont, W m . A . Haron (19805) appear to 
me puroly imaginary: thore is no optical necessity 
for an absolutoly oxaot adjustment of tho axis of 
tho tube to tho axis of the mirror. Tho flat is 
supported in tho tube by throe barB and a boaring-
block, tho bolo in which should bo, and is usually, 
fixed centrally in tho tubo by simple moasuroment. 
Nothing moro is required ; tho usual adjustments 
alono then prevont any " t i l t i n g " of tho mirror. 
The tubo may even be of any shapo or sizo if large 
enough not to intercept tho cylindor of light sur-
rounding tho axis of tho mirror, and a " stop " 
could be used to exclude extraneous rays. 
Southampton. T . A . S k e l t o n . 
[19812. ]—IN reply to M r . Haron's letter, 19808, 
p. 11, I some timo since called attention, in the 
E N O L I S I I M E C H A N I C , to the difference betweon 
mechanical and optical adjustments, the latter 
boing necessary, to be definite, to tho perfect per-
formance of telescopes, the former not; and I 
alluded to the position of the flat as regards the 
axis of the largo tube, as one of mechanical a d -
justment only. T h e best and proper place for it is 
in the axis, as nearly as ordinary measurement 
and the truth of the tube to a cylinder wi l l allow, 
that is mechanical ly; but optically it is of no i m -
portance at a l l . Mr. Haven wi l l , I think, see 
this to bo the cose for tho following reasons:— 
T h e mirror is constructed to receive a cylinder 
of rays from the object observed, which are all 
parallel to its axis, and its parabolio form con-
verges these into a cone with its apex at the focitB. 
T h e flat intercepts this before it comes to a foens, 
and reflects it in the direction requirod, most con-
veniently at a right angle, or nearly so, but, 
theorotically, at any angle. W h a t is necessary is, 
therefore, that the mirror should be perfoctly 
square, both longitudinally and transversely, with 
the lino joining the centre of the mirror and flat, 
and this is the case where the spot in the centre of 
the mirror is seen central in the reflection of the 
flat. 
T h e flat has then only to pass this spot through 
the axis of the eyepiece, which is done when the 
reflection of flat is central in the pinholes. 
Nothing is here said about the large tube, and 
indeed it is nothing but a mechanical or conven-
tional arrangement, to enable the two mirrors to 
be used conveniently with the eyepiece, and to 
keep off divergent rayB. 
I t is wel l known ihat an 8in. mirror, for i n -
stance, wi l l perform better in a tube intended for 
a 12in. than in its own, for reasons which do not 
now concern us, and if this is so, it is evident that 
it cannot be of any consequence, within reasonable 
limits, whore the sides of the tube aro, and what is 
theireelative position to the axis of the mirror. 
A l l that is necessary is that tho tubo shall not 
intercept the cylinder of rays as it falls on the 
mirror. 
Fordingbridge. T . W e s t l a k e . 
M E D I C A L R E P L I E S . 
[19813.]— P A K A L T S I S (46295).—The subject of 
paralysis is too large and too complex to enter upon 
in the vague way in whioh " C . R . B . " wishes. 
B u t I may point out that thero are various main 
causes for paralysis. 1 st. Disease of the central 
grey nervous masses, situated within the cranium 
or spinal canal. 2nd. Disease of various fibrous 
nervo tracts which connoct and co-ordinate the 
various grey centres (known as commissural 
fibres). 3rd. Disease of the fibrous nerve tracts 
(commonly known as nerves), which r u n out from 
the central bony cavities, and convey the nervous 
impulses to the muscular masses in the limbs, 
which are the true motor organs. 4th. Disease of the 
muscular masses themselves, as in some cases of 
chronic muscular rheumatism, lead poisoning, 
&e. Now, to say which of these is the 
real cause of the paralysis, and how far cer-
tain other factors enter into the condition of 
a particular patient, is one of those problems 
which nothing but the skilled eye and the skilled 
cross-examination of a practical physician can 
solve. I t is, in fact, that prime factor, otiayassis, 
which, alike in the workshop and at the bedside, 
is the result only of a scientific grip of the Bubject, 
practical training of the senses, and inherent artistic 
capacity for the work. A n amateur mechanic may 
write admirably and usefully upon a subject—say, 
the lathe; he may havo a perfect scientific grip of 
the Bubject and inhorent artistic capacity for me-
chanics; but if he have not that practical training 
of the senses, and that knowledge of materials 
which is only to be mastered by patient labour in 
the workshop under skilled teaching, ho wi l l select, 
say, an unsuitable pioce of steel for his mandre l ; 
and after producing a beautiful model lathe, 
wi th splendidly-constructed chucks, his mandrel-
neck wi l l abrade, or his mandrel-nose bend 
or break, and all his work is UBeleas. Now, in 
mechanics, the amateur roakos a " waster," but he 
can begin again, and, after a certain number of 
experiments, such an amateur wi l l master his sub-
ject. B u t if a patient is treated upon a wrong 
diagnosis, not only is the one opportunity for 
restoration lost, tho patient's ByBtom in injured by 
misapplied drugs, or other troatmont, which only 
aggravates the original disease, and adds to his 
sufferings. Now, if " C . R . B . " had a valuablo 
chronometer out of order, he probably would pick 
out some skilled chronometer maker, and learn 
from him exactly what was tho matter, and what 
was nooded to set i t right. H e would never attempt 
to get such information by lettor writing. M a n y 
years ago, I carried a watch made by Barraud and 
L u n d , which went excellently until a strange m a n 
had cleanod i t ; after that the watch stopped sud-
denly in the most mysterious way, and at al l sorts 
of odd times. Repeated tinkering with the watch 
left this capricious and annoying defect uncured. 
T h e n the watchmaker discovered that tho balanco-
wheel was too heavy or too light, I forget which, 
and he put in a new balance-wheel, and kept tho 
watch a month, during which time it went per-
fectly. O n getting i t back, the watch stopped 
again just as before. Ultimately, I took to study-
ing this extraordinary watch for myself, and I 
found out that so long as it was hung upon a nai l 
it went perfectly, but that when laid upon its 
back i f often stopped. Upon discussing this with 
another watchmakor, he predicted that ono of tho 
pins which hold tho movement up to tho dial-plate 
was too looso, and that when tho watch lay upon 
its back the movement sometimes droppod, and the 
hands, clinging to tho dial-plate, stopped tho 
watch. O n testing the watch, this proved to bo 
the caso, and on simply correcting the pin, my poor 
watch went as well as could bo expected after 
Barraud's balance had boon tinkered away. T h i s 
fairly illustrates what I moan by diagnosi*, or a 
clear statement of what is and whero lies the causa 
of the disease. Now, many a man's inside is 
tinkered away by drugging and other treatment 
given on an utterly wrong diagnosis, and 
" C . R . B . " tells us that " h e has been under tho 
treatment of several medical men, and tried every 
known remedy to regain his locomotive powers," 
yet ho never seems to have learnt what is tho causo 
of the paralysis or where that cause is located. 
" R . C . B . " had better consult tho best physician 
in his locality, so as to ascertain theso fundamental 
points and learn the precise namo which should bo 
assigned to his paralysis. Speaking gonerally, I 
should say that a patient who has " tried every 
known remedy to regain his locomotive powers" 
before having ascertained these primary factB must 
have suffered much at the hands of his doctors, 
and is not now a very promising case. B u t if he 
wil l ascertain these data I may be ablo to advise 
upon the machine which he is projecting. 
T H E T E E T H (46364). Black specks on the teeth 
are sometimes due to congenital pittings upon tho 
onamol, these little pits filling with dirt. Suoh 
pittings are incurable, and all that can be dono is 
to wash the teeth carofully with topid wator night 
and morning, and use a littlo chalk upon a tooth-
brush or the ond of the finger so as to thoroughly 
cloans the pits. Such pits may somotimos besafoly 
lessened by smoothing down the surface of tho 
enamel snd rubbing off tho sharp edges of the pits 
by means of a little fine omery upon a small ivory 
burnisher. T h i s mnkos thom less conspicuous, and 
also makes them shallower and leas prone to 'get 
discoloured. Other black specks thero are whioh 
come upon sound teeth whore their sides abut upon 
a cavity in a decayed tooth. Hero one tooth 
becomes hollow ; its cavity retains particles of food 
which turn sour and act upon the enamel of the 
sound tooth which stands at tho sido of the covity. 
T h u s decay in the teeth is infectious, and .such 
hollow teeth should always boextractod so as to 
savo the contiguous teeth, or should be care-
ful ly excavated and stopped with gold. T o 
preserve tho toeth, avoid all quack preparations, 
rinse tho mouth carefully with warm water night 
and morning, using a tooth-brush and a littlo 
elutriated chalk to cleanse them, if necessary. 
(2) Avoid such cooks as do not wash grit carefully 
out of currants, salads, &o., for careless chewing 
of food containing shot, particles of Btone, f rag -
ments of chopped bone, & c , often splits fhe onamol 
of the teeth, and ruins them. Seizing needles by 
the teeth, cracking nuts. & c , are also fertile causes 
of destruction. (3) Never take acid medicinos, 
acid solution of steel, and other drugs, which cer-
tainly ruin the teeth and rarely do good otherwise. 
I n such rare cases as may bo necessary, these 
corrosive medicines should be sucked through a 
Btraw or glass tube, and swallowed without coming 
into contact with the teeth; tho mouth also 
should be instantly rinsed with clean w a r m 
water. (4) Mothers who would preserve their own 
teeth from softening due to absorption of thoir 
earthy matters, and who would lay the foundation 
for strong teeth and solid bones in their childron 
should take foods which contain abundanco of 
earthy matters, such as oatmoal-porridgo and milk, 
while nursing and before the birth of their children. 
(5) Persons having decayed teeth should cleanso 
the cavities out carofully after moals with a quill 
toothpick, and rinse their mouths after each moal. 
A piece of silk thread held betweon the fingers and 
passed backwards and forwards betwoon tho teoth 
I S a safe and excellent means of cleaning out the 
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standard, F l a ' n m a r i o u ' s estimates w o u l d , cuitcria 
purlins, bo about a quar te r of a m a g n i t u d e lower 
t h a n Sir J . I l c i a c l i e l ' s . Ra i s ing thu magni tudes 
assigned b y tho F rench astronomer b y - 3 , we find 
t h a t the difference of l i g h t botweou A r e t u r u s a n d 
Capelta, A l d e b i r a u , P i o c y o u , A U a i r , t Or ionis , a 
Persoi, respectively, is very m u c h t ho same n o w 
as i t was i u ls;!7. (This w o u l d seem to indicate 
t h a t tho magnitudes of these stars are unchanged, 
and tha t , t hc rc fo ro , they ore t r u s t w o r t h y " c o m -
par ison stars.") P u t i u t h u case of the f o l l o w i n g 
stars, tho discrepancies between tho moasure3 of 
tho t w o observers are s t r i k i n g : — 
d u al t i 
1 bu I * . E y - . 
.2 i n 
ri 
o 
1 
T
ar
n
i 
it A n d . 1-7 2-54 i 2 3 2 i) 
« Peg . 1-7 2 05 2 t> 3 2-U 
7 Or . 
Polar is 
1-7 2-18 2 2 2 2-0 
1-7 2-23 2 2 2 2-0 
j A u d . 1HJ 2-50 3 2-3 2* 2 3 
2-2 2-03 3 3-2 3 3 0 
A r e any of theso stars, then , var iable f I t has 
bocu suspected tha t 7 C y g n i i s . 
Ciipella.—I poin ted out i u my last le t ter t ha t Sir 
J . Herochel considered th is star s l i g h t l y var iable . 
T h e tac t tha t P r o f . P i c k e r i n g (19072, p . 5-12, V o l . 
X X X I V . ) makes tho diiToreuco between i t and a 
Pereei 1'5, w h i l e F l a m m a r i o u m a l u s the difference 
o n l y '9 , seem.-: to po in t to an increase i n i ts l i g h t . 
ft Tauri,—In P r o f . P icker ing ' s let ter , ri T a u r i 
and « Persei are ra ted equal . S i r . J . H e n c t w ! 
made the fo rmer '21 f a i n t e r than the la t te r . 1 t h i n k 
th i s star has iuereused i n l i g h t since last a u t u m n ; 
a t t ha t date, ir. Seemed to me to be d i s t i nc t ly i u -
f e r i o r to a Pe rse i ; b u t at preaeut i t seems t o be 
ra ther b r igh te r . 
A H such instances of possible va r i a t i on aro i m -
po r t an t , i u v i e w of tho Ast ronomer Royal ' s sug-
gest ion t h a t most sturs may be s l i gh t ly var iable . 
I had o f t e n suspected so myself , l ong before read-
i n g tho repor t of t h u November meet ing o f tho 
R . A . S . T h o Ast ronomer Royal ' s p l a n of a " m e a n " 
o f m a n y stars being taken , M M good ; b u t h o w 
is t he " m e a n " to be measured and employed ? 
Aurortc, ISSt, Oct . 2 3 . — A t n i g h t , ve ry c loudy ; 
when clouds c h a r e d au ro ra l g l o w cou ld bo seen, 
ex tending over groat p a r t of sky . 
Oct . 24 .—Atrrora l g l o w ; s imi la r to , b u t f a i n t e r 
t h a n , previous evening's . 
N o v . 23 .—Br igh t A u r o r a , w h i c h lasted f r o m 
C p . m . to 10 p . m . A b o u t Sh. 1 0 m . ; the arch p re -
sented the curious appearance of being bent d o w n -
wards a l i t t l e to E . ot the highest po in t . 
N o v . 2 4 . — I n evening, aurora l g l o w soen between 
cloud3. 
N o v . 25 .—Fain t aurora l g l o w a long hor izon . 
1832, Feb. 20 .—About 9 p . m . ; a greenish g low 
of au ro ra suddenly appeared i n W . N . W . , con-
t i n u e d three hours, as a b r i g h t baud spreading f a r 
aloTi^ hor izon . D i d n o t send ou t any streamers. 
M a r c h 8.—11.12 p . m . ; band of a u r o r a l l i g h t 
aerocs N . W . hor i zon . 
Glasgow. S. M a i t l a n d B o i r d G - e m r u l l l . 
S T A B M A G N I T U D E S B Y S E Q U E N C E S — 
T O M B . T . E . E S P I N . 
[19SC1.]—IF y o u w o u l d exp la in i n de ta i l the 
method you adopt i n es t imat ing star mugui tudes , 
i t w o u l d no doubt bo use fu l to m a n y readers. 
Y o u r le t ter (19554, p . 400) is very in teres t ing , b u t 
tho expression " s i m p l e Bequeucimr" convoys u 
v o r y vague idea of you r modu of w o r k i n g . D o 
y o u n o t need to k n o w tho magnitudes of m a n y of 
a g roup o f stars to beg iu w i t h ? Please givo a l l 
details. O p e n t - G l a s s . 
A D J U S T M E N T O P M I B B O B S . 
[15862.1—I BID no t rep ly f o the le t ter o f M r . 
H a r e u (19805;, supposing That someone m i g h t sug-
gest HOUlo means uf u d j i m l i n g the large m i r r o r . .1 
agree so e n t i i a l y w i t h ni ru that it. is uu impor t an t 
clement, t ha t I was astonished to f i n d tha t i t had 
beeu neglected b y uny of our amateurs. M y 
experience, leads mo to the MMlnaiosi that Balms 
tilt tho ad jus tments are as perfect as possible, the 
i n s t r u m e n t w i l l no t p e r f o r m w e l l . M y plan is, to 
p u t a stop in to thu m o u t h of tho tubo (say f o r ^ 
12in. m i i r o r ) w i t h Ma aperture of l l l i n . Oi l 
l o o k i n g t h r o u g h t l i u a d j u s t i n g - t u b u , w i l h the small 
hole a t tho eye end, bu t not at the inner end, you 
soe th i s stop as a t h i n l i n g projected upeui the 
image of tho m i r r o r . I f the im tgo of thu atop i -
n o t concentric w i t h t h a lasogeof the micros', udju-.i 
tho large cell u n t i l i t is so. Th i s will have s l i g h t l j 
a l te red tho a d j u s t m e n t of the : !a t . Readjus t t in 
f l a t , aud then r ead jus t thu large mirror, i f the 
imago o f the r i n g is n o t conceui.iie; i u t w o te 
threu t r iuls y o u w i l l g e t y o u r ad jus tments toTtorubly 
exact. I t cannot bo too strongly impresses upon 
the minds o f the possessors o f reflectors t h a t , on 
iino n ights , i f tho largo m i r r o r ia good, i ta de f in i t i on 
ough t to bo equa l to tha t of a r e f r ac to r . I f i t is 
no t so, i f there is any i nequa l i t y i u the concentric 
r ings , be sure the ad jus tments aro at f a u l t . W i t h 
miue , a 12iu. , by Calver, and, a S U i n h t i l 
p r i sm, w h i c h is immensely more d i f f i c u l t to a d j u s t 
t h a n a f l a t , I have seen, ou lino n igh t s , stars of tho 
second and t h i r d magni tudes , w i t h o u t a concentric 
r ing—a Hercu l i s , 7 Audrouiedio, and such l i k e . 
Soruo t ime ago a y o u n g f r i e n d was i n m y observa-
t o r y , c u d I set tho teloacopo upon Castor. I asked 
h i m w h a t ho saw ? H o said, " I see t w o b r t l l i a u t 
r o u n d do t s . " I repl ied, " Yes ; and y o u c o u l d n ' t 
h.'.vo g iven better tes t imony to tho beauty o f the 
m i r r o r , m i d the per fec t ion of i ts ud jue tu ieu t , t h a n 
y o u have g ivou b y t h a t r e m a r k . " 
N . 3. G o d f r e y . 
St. Ba r tho lomew ' s Vicarage, M a r c h 2 1 . 
T E L E S C O P E S B Y T H E " O L D 
M A S T E R S . " 
[ 1 9 8 6 3 . ] — W I L L y o u a l l o w me to ask such of 
y o u r readers as possess telescopes b y tbo earlier 
makers to assist me i n ob ta in ing par t icu la rs of 
theni? T h o u g h every year hi coining more scarce, 
there are probably s t i l l i n existence u iuuy Hue o ld 
ins t ruments , p f whose performances we read i u the 
wr i t e r s of tho la t te r pa r t of the last century and 
beg inn ing o f t h i s , 
I l i m y p a r t i c u l a r l y ment ion tho " B e u u c l u r c " 
r e f r ac to r by Peter D o l l o n d , w i t h t r i p l e ob jec t -
glass; the l o i n , aperture Casoegraiu by T u l l e y ; 
thy am, ap tor tu ro re f rac to r b y the same m a k e r ; 
Short 's 91 i i i . N e w t o n i a n , mado f o r Greenwich O b -
servatory ; many Ghregoaaus by Short , Watson, & c . ; 
and last, bu t by no means least, o r i g i n a l N e w -
tonians by Sir W . H o : ache!. These wero i n s t r u -
ments, i n many eases, of known excellence, and o f t en 
a l luded to , and i t w o u l d bo vory in teres t ing to 
truce them to the i r present possessors. 
I f , then , y o u r readers w i l l k iucl ly send to mo, to 
the address g iven below, ns full particulars us 
possible of any telescopes d a t i n g f r o m boforo, eay, 
1830, s t a t ing ( i f reflectors) whe the r mi r ro r s aro i n 
the i r o r i g i n a l cond i t ion or repolished, and so f o r t h . 
I shal l ho very pleased to send, i u r e t u r n , a clussi-
f ied and tabu la ted l i s t o f the i n f o r m a t i o n thus 
obta ined t o each such correspondent. Deta i l s of 
m o u n t i n g of mi r ro r s , mater ials of bodies, f o r m of 
s tand, & c , w o u l d also be va luable . M a y I specially 
ask the help of M r . P. Val luuce , w h o m I k n o w to 
be the possessor of severut l ine o l d telescopes ? 
L . L . L . , 
Caro of D r . Woods, G i l l i u g h a i n , Dorsot . 
O B J E C T - G L A S S E S A N D E Y E P I E C E S . 
J 1 9 S 6 1 . ]—Y o u n correspondent, " Lens " ( let ter 
19 i 95), seems to be i n a f o g respecting the power 
of his telescope; l e t mo t r y to lead h i m out of i t . 
W h e n he tests his i n s t r u m e n t f o r " p o w e r , " the 
object-glass is used s imply us a luminous d isc ; aud 
the image w h i c h he measures ia the re f rac ted con-
j u g a t e image of i t , f o r m e d i u the back focus o f tho 
eyepiece. Tho r a t i o of the diameter of th is l i g h t -
spot to the aper ture o f the object-glass ia tho 
same as t h a t of the f o c i of the lenses, and there-
fo re gives the m a g n i f y i n g power of the telescope. 
Used i u this w a y , the object-glass doos not per-
f o r m its leg i t imate service as an image- former at 
a l l ; wo aro s imply compar ing the magnitudes of 
t w o luminous discs, placod at k n o w n distances ou 
each side o f the eyepiece. W h e n tho eyepiece is 
removed, we cannot compare the foca l inia^e w i t h 
the a p e r t u r e Y o u r correspondent is w e l l aware 
t ha t i l ho directs his i n s t r u m e n t to, say, Jupi te r , i t 
makes no difference to the size of the imago, 
whether he employs a l i u . stop or t h o f u l l aperture. 
H i s object-glass enlarges the v isua l angles s i x 
times ; bu t this depends ou i ts foca l l eug th—not 
u p y u i ts diamoter . L o t h i m use a lens of lO in . 
focus in the aame w a y as the l i u . eye-lens, and he 
w i l l p robably find tho f o c a l l i gh t - spo t to have thu 
diameter he has specified. 
I do uot t h i n k ho w i l l find i t advantageous to 
employ crossed lenses instead o f pianos i u a 
H u y g h e n i a n eyepiece ; b u t this , and some other 
of his queries, must be answered by a pract ical 
man. F o r the I l u y g h e u i a n couibiuat iou, tho ru lu 
f o r Uudiug the fucus of the equivalent lens is : 
d iv ide twice the p roduc t of the focal lengths by 
thui r Bum. T o f i u d thu rad i i , w h i c h shall bo i n a 
given p ropor t ion , ur.d produce any required focus, 
wo proceed as f o l l o w s : — M u l t i p l y together the 
required foca l l eng th , ihe re f rac t ive power of the 
gla-:s ( i ts r e f rac t ive index, d iminished by u n i t y ) , 
and iho g iven ra t io increased by u n i t y . The result 
is the longer radius. D i v i d e i t by the given ra t io , 
and we ub t i i iu tho shorter curve. A s uu example, 
suppose wo have some flint glass, v. huau retract ive 
index is 1-0, and t h . i t WO require, to f o r m u lenii of 
! i n . fucus, hav ing ita f r o n t radius three times the 
b ie lcoue . H e r a W8 have 4 x (1-0 - 1) x ( 3 + 1), 
~ 9-0; m i d 9'd d iv ided by 3 = 3'2, tho shorter 
c u r v e T h i s r u l o applies to a double c u n v i x or 
double concave ; but i f onu surface only bu con-
cave, w u must make thu numer ica l value of our 
p r o p o r t i o n necat ive , and the convex radius mus t 
be greater or less than tha concave, according as 
the focus is requi red to bo negat ive or p o s i t i v e . . 
F r o m your correspondent's second lo i t e r , i t 
w o u l d appear that ho has some very j u i s t y no t ions 
regard ing foci. I can o n l y counsel h i m t o read , 
and t h o r o u g h l y master, some good e lementary 
book ou opcics, fluch as Chambers's, or others . I 
w i l l send a paper 011 ca lcu la t ing the f o c i of lenses, 
w h i c h w i l l need a f a i r knowledge of a r i t h m o l i c 
and a Blight knowledge ' " ' f a lgebra o n l y . B e y o n d 
this I cannot assist h t m . A n acquaintance w i t h 
tho olemeutary pr inciples o f a science m u s t bu 
obtained f r o m somJ of the recognised tex tbooks , 
and tho extent of mathemat ica l knowledge w h i c h 
I have ind ica ted is absolutely necessary to anyone 
w h o w o u l d wish to p e r f o r m even the simplest 
calculat ions regard ing lenaes. O r d e r i o V i t a l . 
s 
D B . H A S T I N G S ' K E T E O D O F M A K I N G 
A N D T E S T I N G P L A T S — C L E A N I N G 
M I B E O B S B E F O R E S I L V E R I N G . 
[ 1 9 S G 5 . ] - l N m y le t te r (19703), on D r . E a s t i n g s ' 
process o i m a k i n g uud tes t ing f i a t surfaces, a 
serious error occurs i n the f i r s t c o l u m n of page 593, 
and i n tho 20th l ino f r o m tho b o t t o m , where tho 
typos, or, may be, m y o w n manuscr ip t , lnukes m o 
say, t h a t the polisher should be f r o m J i n . to J in . 
loss t h a n the glass to be polished. I t should read— 
f r o m one.quarter to onc.cl'juth less than the glass, 
w i t h o u t reference t o inches, as i t is en t i r e ly p r o -
po r t i ona l . I f we wero m a k i n g a 4 i u . f l a t , taen-
iae polisher should not bo larger t h a n 3J in . aud 
may bo as smal l as 3 in . T h i s m i g h t be i n f e r r e d 
f r o m w h a t is said at thu head of the Second c o l u m n j 
bu t i t w o u l d , oven then, teem parad- jx ica l . I was 
pleusod to sou in the same issue uf you r paper, t ha t 
D r . S te iuhei l had fu rn i shed M . Houzeau a. perfect 
plane f o r de t e rmin ing tho i lexuro of telescopes. 
N o doubt i t was madu i u t h u same w a y as 
meut ioned iu le t ter 19703. Y o u r roadera m u s t n o t 
t h i n k me slow i u correc t ing tha shove er ror , U3 I 
have j u s t received vou r issue of tbo 24th of last 
m o u t h , and t o - d a y Is M a r c h 10th, and i t w i l l bo a 
f o r t n i g h t beforo this rep ly w i l l reach y o u . A note 
in refarenco to cleaning mir rors f o r s i lver ing . M r . 
Geo. C la rk , of A l v u n C la rk aud Sous, t o l d me ho 
never used u i t r i c acid, on ly w h e n he had to cu t off 
an o l d film; but cleaned them w i t h a so lu t iou of 
potash in wa*er, and the palm of his hand. Thave 
done a great deal of s i lver ing la te ly , and have 
discarded the n i t r i c acid ent i re ly , us ing a solu t iou 
of, Bay, l o z . of puro potash, i u 12uz. or 15oz. 
water , end, as I d o n ' t care to r i sk the p a l m of my 
hand, uor do I euro to risk tha t dangerous too l , a 
tebt-tubo stull 'ed w i t h cot ton, 1 mako a pad o f 
cottou fiauue! filled i u w i t h good, clean co t ton , 
l eav ing tbo sof t sido of the l l auue l outside. A good 
largo pad can be made, and is a capi ta l ar t ic le f o r 
c leaning w i t h . Pour a tablespoonf n l o f the so lu-
t i o n ou the m i r r o r ; r u b t h o r o u g h l y ; i inse oiT 
pre t ty w e l l , t hough i t w i l l do n o h u r t i f i t is no t 
t ho rough ly washed o i l ; and w i t k o r d i n a r y caro 
y o u w i l l have a clean m i r r o r w i t h o u t those u n -
pleasant n i t r i c - a c i d fumes , t h a t a t best tire " a 
t h i n g o f beauty, and a miell f o r ever . " 
J u o . A . B r a s h e a r . 
P i t t s b u r g , Pa. , M a r c h 10th. 
M I C R O S C O P I C A L ' C L U B . — T O . " H . C. S . " 
[198C0.]—I S H A L L be ve ry pleased to assist i n 
f o r m i n g Buch a society as y o u men t i cu i n let ter , 
p . 615, V o l . X X X I V . I f y o u w i l l com:-.iunieatu w i t h 
me by post, we can exchange suggestions, a n d 
devise means f o r pract ica l ly s ta r t ing such a society. 
I should he m u c h pleased, at thu w o o t ime , t o 
Bee a s imi l a r society f o r umi-teur photographers 
started i n connection w i t h the readers o f t h o 
" E . M . " I f any feel inc l ined to help, please w r i t e 
to me, w i t h suggestions, fce~ u n d v/u w i l l commune 
ouo w i t h Knottier about i t . I advertise m y address 
i n tho Address Co lumn . . E . C . 
T E S T I N G T H E P U R I T Y O F G U A N O . 
[ 1 9 8 0 7 . ] — I N 1877, be ing engaged i n the collec-
t i o n of diatomaceiu, I t u r n e d m y u t t o u t i o u to thoso 
contained i u guano. A f t e r m u c h d i f f i c u l t y I ob-
tained half adozeu samples o f pure guano, t h r o u g h 
a f r i e n d connected w i t h tho t rade, und h a v i n g sub-
jected t h e m to tho o r d i n a r y process, mod i f i ed i n 
thu manner I w i l l describe, I t ook thu mean q u a n t i t y 
of diatoms cuntuined iu a measured q u a n t i t y of 
each sample as a s tandard. 
( I ) ( Juodrachmof tho guauo is agi tated w i t h a ga l -
lon :.f water ami a l lowed to stand 3 hours, aud the 
water poured oil". 
Th i s is repeated ; and should tho water be m u c h 
discoloured a f t e r s tanding the second t ime , tho 
sample is i m p u r e . 1 ' 
Trio water being then poured off , the f:odimeut is 
pu t in to 11 large test- tube, b y washing o u t t h u 
vessel iu w h i c h i t wea contained w i t h por t ions of 
3oz, of water . W h e n tho whola three ounces w i t h 
thu sediment is i n tho test- tube, i t is then w e l l 
shaken and a l lowed to s tand one hour ; tho w a t e r 
is then x'Oured oi l ' . 
E N G L I S H M E C H A N I C A N D " W O E L D O E ' S C L E N O E : No. 890. A I ' K I L 14, 1882 
o a the Pintseh, system. A t the eud of 1880, i n 
P r u s s i a ulouo, there wore 8,732 gas- l i t carriages , 
w h i l e 1,487 were h a v i n g the system appl ied. 
H e r r W i e h c r t ai l irms that the coot i snot greater 
t h a n w i t h ordinary o i l , and tho i l luminat ion ia 
twico us g o o d . I n tho first years of r a i l w a y s on 
the Continent , tho P r u s s i a n carriages were not 
l i t at a l l , and i n 131-1 the k i n g cal led the atten-
t ion of tho companies to this defect, w h i c h w a s 
only supplied two years later. T o - d u y , G e r m a n y 
m a y boast (the author s a y s ) ot h a v i n g tho best -
l i t carriages i n the w o r l d . 
I t is a f j m i l i a r fact that the glass discs of 
H o l t z machines beoomo rap id ly i n a c t i v e ; and, 
for romedy, the disc i s o a t c d w i t h a n insu la t ing 
varn i sh , or inclosed i u a glass cover and sur-
rounded w i t h petroleum vapour, a n d so on. 
P r o f . J l a m n g o m has lately JUit upou a device, 
w h i c h ho th inks superior to others. I n his 
Treat i se on E l e c t r i c i t y , J e n k i n says that a glass-
rod , w h i c h , because of surface-conductivity , 
is not a good insulator, w i l l acquire this qual i ty 
i f immersed 24 hours i n dist i l led water , a n d 
al lowed to d r y for the same time without being 
rubbed w i t h a n y t h i n g . P r o f . 3 Iarangon i 
treated tho t u r n i n g discs of his H o l t z machines 
thus, aud iouud that thr-y immediately recovered 
the ir m a x i m u m act iv i ty . T r u o , the a c t i v i t y 
decreases, but tho samo t h i n g happens w i t h 
varnished discs. H e n c e , i t i s oasier a n d less 
expensive to have recourse to tho d i s t i l l ed 
water . 
T h o absolute tenacity a n d conduct ing power 
of phosphor-bronzy wire havo of late been 
thoroughly invest igated by the- G e r m a n T e l e -
g r a p h authorit ies , who havo, f r o m the out-
set, favoured the use of this wire fur the ir ex-
tensive a e r i a l telephone liuos. T h o results of 
the i n q u i r y (given i n the Elcctrutcc/m. Xeitsch.) 
aro advyr^o to the wire , aud the authorities have 
rc.-iolvcd meanwhile not to make larger use of it. 
T h e F r e n c h Government has v iowed favour-
ably a proposal mado by 31. Nicole , to erect, 
over t he ruins of t he Pa lace of S t . C loud , a 
C r y s t a l Pa lace s imi lar to that at S y d e n h a m . 
T h o Huttcher telephone (described i n the 
G e r m a n Journal of Applied Electricity) i s ohicily 
distinguished by the fact that tho magnet is not, 
as i n other systems, f ixedly connected w i t h tho 
case, but by means of screws a n d steel wires is 
freely suspended i n i t . T h u s tho m-ignet can , 
w i t h i n certain l imits , oscillate w i t h tUo m e m -
brane, but i n opposite direction. W h e n tho 
membrane is attracted thcru is m u t u a l approach; 
i n the other case mutual separation. T n u s the 
difference of approach a n d separation is con-
s iderably greater than i u ordinary telephones, 
a n d there is a stronger inductive act ion. A 
bent speaking-tube is fixed over the orifice 
of the instrument. T h e receiv ing telephone has 
also some distinctive features. 
I t has been recontly noticed b y M . da 
C h a r d o n m t , that a very sensitive galvanometer 
i n a telephone c ircui t is not uft'eeted b y the 
sound of a tuning- fork , pipe, or the voioe, so 
long as tha sound continues of the same in ten-
s i t y ; but variations of tho iutens i ty cause 
dcllectiou, aud i n opposite directions, according 
as it is a n iuereaso or a decrease. T h e effect is 
most marked when the transmitter is ull'ected 
b y a short sound, as a detonation or a body 
l ight ly utrikiug tbo plato. M . de Chardonuut 
gives {Camples Seaita) a simple explanat ion of 
heso efleots. 
T h e cabl-.s of suspension-bridges aro general ly 
formed, it is known, of paral lol metal l ic wires , 
bound a t intervals by wire l igatures, and equally 
strained i u mauufactuio . W h a t e v e r the care 
taken , however, i t is a l w a y s found that there is 
about 18 to 20 pe r cent , of tho wires whose 
w o r k is n i l . 31. Artnidiu has conceived the idea 
of t w i s t i n g the cables l ike ordinary eords. 
T h e r e is a t w o - f o l d advantage iu t h i s . F i r s t 
t h e re.-'stnuco of a twisted cable is surjerior to 
t h a t of a u untwisted ouo of t ho same com-
position, b y 1') or 11 p e r c e n t . T h i s is proved 
b y r ecent experiment lit L y o n s . Secondly, the 
interior vacua are reduyt d to n m i n i m u m , and i f 
t h e cable be plunged iu a semi- l iquid mixture 
w h i c h returns t o the solid, or, at least, pa-sty 
Stato, a t ordinary tempera ' u re , i t s f o r m 
w i l l keep this m a t t e r i n the vacua, when t ho 
temperature of Hummer would t end t o u iako it 
flow out, a n d the introduction o f w a t e r is p r o . 
vented. F a r t h e r , whi le oxidation may occur, 
th is , being chiefly on tho under surfa'ce, w i l l 
i n j u r e the twisted oablo loss (tho wires boing 
alternately above and below) t h a n where tho 
i n j u r y is localised to a certain number of wires 
a l w a y s the samo. 
I t is estimated that tho average cost of f u r -
n i sh ing motors, magneto-maohines, regulators 
of lontioular apparatus , and tho cost of ins ta l la -
tion i n connection w i t h 31. A l l a r d ' s scheme for 
transforming 42 lighthouses on tho F r e n c h 
Coast, w i l l bo about 25,000 franca per l ighthouse, 
or 5,250,000 f rancs in a l l . A sura of 1,750,000 
francs w i l l f u r t h e r bo necessary for amelioration 
of certain lighthouses, and special difficulties of 
depositing apparatus in l ighthouses on isolated 
rocks. L a s t l y , tho establishment of 80 w i n d -
signals , a t 50,000 francs a l ighthouse, w i l l cost 
about 1,000,000 francs . T h o g r a n d total is 
about eight mil l ion francs . F o r annua l m a i n -
tenance, about 7,000 francs more w i l l be 
required for each lighthouso t h a n on tho oi l 
sys tem (total 300,000 francs ) . 
LETTERS TO THE EDITOR. 
[We do not hold ourselves responab/e for the opinions of 
our cirrespnndents. The Editor respectfully reijuesls thit till 
communications s/utuld be ilrttum up us briefly us possible.) 
All communications should be tttldresss I to the EoiTOll of the 
Es-oeisll lIsoilaNlc, 31, Taoislvck-s'.rcct, Coonn'.-gardcu, 
W.C. 
AH Cheiirrs ami I'ostrojflce Orders to be made J'oyabls to 
J . ESMMOU linWAKOS. 
In order to facilitate reference. Correspondents, when 
speaking of tiny Letter previously inserted, will oblitje by 
Mentioning the number of the Lttttr, as well as the pnye on 
which it ttjtpetirs, 
" I would have everyone write what he knows, and as 
much us ho knows, but no more ; and Unit not in ibis 
only, but in nil other subjects : For such a poraou may 
have some parLicuhir knowledge and experience of the 
nature of such a person or such a fountain, ^thut as to 
other thing's, knows no more than what everybody does, 
und yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original." 
—Montaigne's Essays. 
C O M E T W E L L S . 
[ 1 9 9 1 2 . ]—T H I S object was found here in the Gin. 
Cooke equatorial, with comot eyepiece, on T h u r s -
day night (theOth), justbeforo the moon rose. T h e 
position was between L y r a and Draco, and nearly 
that given in E a r l Crawford's circular, No. 50 
(It. A . 18h. 28m. 53s., D . N . 44° 43', Berl in mid-
night). T a i l Btraight, short, and n.p. ; small 
condensed uuclous, about equal to 7th mag. star ; 
object rather faint, as the sky was light. 
J . B a n d C a p r o n . 
Guildown Observatory, A p r i l 8th. 
[19913.]—A strppLEJtKNTAr.Y number of the 
" A . N . , " published this morning, contains an 
ephomeris of Wells's Comet, furnished by two in-
dependent observers. T h e paths, as given by 
them, agree so closely, that either o f them wil l 
probably serve for picking up tho stranger before 
it bocomes visible to the naked eye; yet the ele-
ments which those gentlemen adopt differ very 
considerably. F o r instance, one calculator adopts 
T = 18S2, June 8-43U4, and log. q S-G3952G, 
the other, 
T = 1882, June 10-0190, and l og . q 9 07180. 
A third computer, in the same supplement, w h o , 
however, gives no epheuioris, adopts 
T = 1882, June 23-3S8G, aud log.? 9-10U4. 
Tho distance', too, o f this comet, both from tho 
E a r t h aud the Sun, differ very materially aa given 
in the two epheinerides spoken o f ; perhaps, 
therefore, i t is not out of tho way to hopo tho 
columns o f tho EsOLisn M E C H A N I C may shortly 
contain an article by tho trustworthy pon of 
" F . R . A . S . , " sotting forth the future behaviour of 
the comet in question, which, ut alii/iti volant, 
promises, towards the end of May, to become a 
specially grand objoit, attaining, iudced, on tho 
5th of Juno, a bright uess 5,824 greater than it bad 
en its discovery on the 19th of M a r c h , thus enabl-
ing i t , at the end of M a y and the first days of 
June , to be observed advautagoously during tho 
daytime. 
Cholsoa, 10th A p r i l . M . V7. L a i n g - . 
S T A R M A G N I T U D E S — V A R I A B L E S T A R 
IJ T J R S . c E M A J O R I S . 
[19914.]— I I I A V B very much pleasure in inform-
ing " Opora-g lass" (letter 19801, p. 80) how I 
attempted determining tho magnitudes of tbo stars 
in L'rsa Minor ami Draco. I. ussumud a U m u 
Minorisas 2-1, and from it 7 of the same constel-
lation was rated us .'!-5. R L'rsa) Miuoris was 
excluded a3 variable. The suu-3 5 Ursio Minoris, 
and 4 Ursaj Minoris were rated at 4 - 5 and 6-0. 
We thus have :— 
a UraceMin. 2-1 
v i , 3-5 
5 „ 4 o 
4 „ 6 0 
T h e usual limit of magnitude for my opera-glass 
is 7-5 ; 24 Ursio Miuoris was rated 0 -0 . 
Of course thy accuracy of al l subsequent deter-
minations depends on the standards. F o r deter-
mining standards, the judgment can alono be 
used, and if backed by somo little experience, tho 
results wi l l never differ half a muguitudo from the 
truth, I believe. I cannot give tho stars M r . Read 
chooses for standards ; one, I kuow, was 7 U n a 
Minoris, over which we differed half a magnitude, 
and neither of us could convince ourselves which 
was wrong. Singularly enough, the Btars rated 
from 7 Ursaa Minoris by both of us, agreed quito 
well together. M r . Rend, I bolieve, uox t deter-
mined the magnitudes of a second lot of stars, and 
used thia Becond series, together with his first 
standards, for determining the magnitudes of a 
third set of stars. F o r my own part, I preforrcd 
referring each now star back to my original 
standards, and usually did BO, but occasionally 
checked tho result by comparison with stars, not 
Btaudards, whoso magnitudes I had already deter-
mined. I n a word, my method is (1) to assume 
certain magnitudes for certain stars, and call theso 
standard stars; (2) to determine from the standard 
8tars a scries of intermediator}- magnitudes ; (3) 
to compare each new etar with the standards, and 
to check tho result, sometimes wi th the inter-
mediatory stars. 
I think your correspondent wi l l see that great 
accuracy may be thus obtained. I f the staudurda 
ara carefully chosen, I cannot imagine a greater 
error than 0-2 between any determinations on dif-
ferent evenings Tho star A is of tho 4th mag., and 
Btur B of tho 4J magnitude. I t ia quite easy to 
assign to star C , which is less than A , nut brighter 
than B , a maguitiulo which cannot bo 0'2 from tho 
truth. M r . Read's method should insure greater 
accuracy, as he would use some star D as interine-
diatory star, and assign a magnitude from A and D 
if the star was brighter than D , or B and D if the 
star was fainter thau D . Y o u r correspondent w i l l 
understand that I am speaking all this time about 
observations made with au opera-glass. I n using 
the opera-glass the stars must bo put out of focus, 
aud we then ha7e discs of light to compare instead 
of points ; at the samo time the effect of colour on 
tha eye ia in a groat measure eliminated. I t is 
quite easy, with a little practice, to move from your 
standard s'.ars on to the one you aro observing 
without altering the focus. This should be done so 
many times as to loave no doubt in the observer's 
mind as to the relative brightness of tho star com-
pared with his standards. T h e comparisons can 
bo made with great: rapidity after a little practice. 
T h e determination of magnitudes of small stars in 
the opera-glass, like small stars in tho telescope, is 
hopeless, and for all accurate purposes tho range of 
an opera-glass, I think, should end at a magnitude 
at least above the minimum visible. ' F o r my own 
part, I like to confine my observation to tho 
region round my standards. A s I only do Btar 
sequencing at iutervals, I have soveral sets of 
standards, which I am hoping now to compare 
inter se. I believe, however, that tho differences 
will affect tho sequences throughout, and thus ' 
allow a correction. I givo here the stars which 
accidentally occur iu two of my sequences. The 
first wa3 in February, !S79 ; tho second about the-
same date in 1881, or two years l i ter . T h o occur-
rence of tho same stars in both sequences was 
quite accidental, aud tho standards of comparison 
were different:— 
Soq. V I . Seq. X X I I . Dif f . 
A . B . A - B . 
3 0 Gemiuorum. . 4-9 4'G - 0 3 
15 Mouocoiotis.. 5 2 4-7 — 0 5 
13 „ . . 6 1 4-9 - 0 2 
8 „ . . 4 - 9 4-5 - 0 - 4 
,V Cauis Miuoris -V'j ' 6-7 — 0-2 
,1 „ . . 5 - 8 5-5 - 0 3 
14 „ . . f O o-0 - 0 - 1 
Tbo sign ia tho same throughout, and hence it 
is quito fair to upply u correction, making use of 
a correction to I I of + 0-2. W e shall then be 
able to compare tho real differences between the 
determinations of magnitude. W o shall thus 
have:— 
S«q. A . Seq. B . Diff . 
A - B . 
3 0 G e m i n o r u m . . 4-9 4-8 - 0 - 1 
15 Mouoeerotis.. 5-2 4-9 • 3 
13 „ . . 5 1 6-1 - Oi l 
8 , , . . 4 - 9 4-7 - 0 - 2 
Ji Cauia Minoris 5-9 6-9 ' - 0-0 
(' „ . . 5 8 6-7 - 0 1 
11 „ . . 0-0 0-1 - f 0 1 
Exc lud ing 15 Monocerotis, wh ich ia variable, 
there is ouly one Btar where there ia a difforcuco of 
0 2 in magnitude. 1 . • 
I feel auro that any of your correspondents who 
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Jiavn timo at their disposal, if thoy try this method, 
will agree with me that a Tory correct magnitude 
may bo obtainod with an opera-glass. 
1 am very pleased to B G O that Mr. Gomrnill has 
found tracoB of a period of flvo days in n UiBto 
Majoris. The pfcriod I obtainod for it was : 
d; h. m. 
• F . = 4 17 30 
but this did not represent tho observations very 
satisfactorily. I have boon waiting for this object 
to be woll placed for observation, and thon hopo to 
try again. T . E . Eapln . 
WalJasey Rectory, Birkenhead. 
T H E L U N A R S N O W - L I N E . 
[I9915.]-Smcn letter 19403, p. 302, 1 have been 
away in the Singphu country oast of Asam, on one 
of my poriodio searehos for a routo hence to CbiHa, 
and I now see " F . R . A.S." rofers to that lotter at 
p. 351, Deoj 16. 
I was pretty close to tho snow on Dapha Boom, 
but tho elevation is only 15,000ft. At tho same 
timo I am aware that had I been able to carry out 
tho experiment he rofers to, tho little square of 
black velvet laid on the anew in sunshine would 
have Biink in, while tho white calico square would 
have remained on tho surface. 
Snow being white (and not black), I cannot R O B 
how this boars on tho question, or demonstrates 
the impossibility of its existence on the moou'a 
ourfae.o. When I registered a temporature of 
172" F . in trio sun at 300ft. above sea-lovel, I took 
it for granted that the same rays at some 30,000ft. 
above me would not have molted snow; and in 
this I am, I think right; and hence we can, and 
do, have perpetual Bnow under a vertical aun in 
the Tropics Keven with a comparatively dense atmo-
sphere). Why, therefore, not on the moon, where 
there is practically no atmosphere ? 
SibsagaryAsam. Si E . Peal. 
j W A T C H - R E P A I R I N G . 
[19916.]—MAST thanks to F . C. Pulley. I f you 
wait with a little patience you will, no doubt, see 
why I "cram the art, &c." My instructions for 
putting in a new pinion aro genuine, and may be 
easily done by any ari'atour. I admit that Fig. 27 
and Fig. 28 are not jusfi what I wanted them to be, 
but as I shkll eventually treat this Bubject again, 
I must ask) you to wait. I want tho amateur to 
have a littlo practice beforo wo go into art 
properly. Why doti'ftyou road instructions aa well 
as look at ipy drawings, and, if you don't believe 
it, just make some turns according to my instruc-
tions ? Yoti will be surprised that ao simple an 
arrangement can turn out such a good job. 
You must excuse me if I Bay you are mistakon if 
you think I ever rccommond an amateur to scrape 
a hairspring, I eaid draw it. Did' you over draw 
oner' 1 presume you never havo, therefore, you 
you dou't kiow anything about it; practice is one 
thing, theory ia another. If a hairspring is pro-
perly drawn, it is the host way to weaken it. I 
shall give full instructions for drawing hairsprings 
iu a week or so. I recommend the bouehon for 
the potence alip, but it won't do as a rule for any 
other part of a verge watch. It may be freely used 
in a Geueva, or small pivot watches, unless the hole 
is much worn, in which case it is useless; tho holes 
in verge watches generally woar oblong, or egg-
shaped, and it is necessary that the holo Bhould bo 
put in the same place that it originally occupied. 
My method does not mean repitchiug: it Biruply 
moans that the new hole shall occupy the same 
position tbat the old hole did before it became worn 
out of shape, and it is aa simple as A, B, O. 
You must have been a very unfortunate being. I 
have let Geneva watches run down ever since I 
have been in the trade, and I have novor had any 
accident. Do you think thoro is sufficient power 
in the Bpring to pull off an escape-wheel pivot? 
Do you moan a French horizontal timepiece? I 
have known theao to act in that way, but only very 
common ones. You are bound to let down spring 
in levor watches— you have no option. 1 will 
simply Buggost, " Live and learn." You will have 
plouty of chancoa to oriticise whon I begin " extra 
repairs." A Fel low-Workman. 
[19917.]—It is much moro easy to find fault 
with tho good work of othors than to do the good 
work ourselves. Mr. F . C. Patloy condemns " A 
Follow-Workman," but why does ho not do bettor 
work himself ? I havo asked a number of questions 
through tho " E M.," and tho only answers I have 
,got worth a ponny are thoso of " A Fellow-
Workman." 
"Amateurs" may bn considered those who, 
through Bome fault or other, havo not boon per-
mitted to learn their trado correctly, yot have a 
considerable knowledge of a good deal conuocfod 
with it. Thoso who know nothing of the trade 
whatever, and rcquiro to bo told how to take a 
watch or clock to pieces, would do woll to loavo 
the trade alono. A voluminous article is oxtromely 
undesirable, as the young workman neither has tho 
timo nor the patience to go through it. French 
bouchons aro vory undoBirablo in repairing a wido 
hole, and to rebuBh and repitch is tho only propor 
way to do it. Some toll U B to use punches to ropair 
holes with, which advice I trust no workman will 
over take. In my opinion, " A Follow-Workman " 
is by far the most able horological correspondent 
connected with the " E . M . " Guyot. 
T H E T I N - P O T B A T T E R Y . 
[ 1 9 9 1 8 . ]—H A V I N G called Mr. Bennett's attention 
to the letters of " W. W. EL G . " and J . H , 
Anderson in your last issue, I am authorised by 
him to state that, in the course of his experiments, 
he tried both the modifications of his battory to 
which these gentlemen refer. 
As regards the first, the porous cell, or an 
equivalent partition, can only be dispensed with 
whon a weak and inoonstant current is roquirod. 
The sacrifice of Btrength and constancy by tho 
omission of such a partition is moBt markod. 
" W. W. H . G. 's" coll would only ring his boll for 
\ \ hour without rest. A properly-constructed 
tin-pot cell would ring it more powerfully for five 
or six weeks without stopping. 
In respect to the second, Mr. AnderBon will find 
after a time that, owing to a local action between 
the can and the granulatod carbon, the iron will 
become rusted, and ultimately eaten through. 
This result is not difficult to understand, it being 
a case of two conductors of different potentials in 
contact in the same solution. 
John MoWhlrter. 
Tho National Electric Company (Limited), 
Glasgow, April 10th. 
D Y N A M O - M A C H I N E S A N D G A L V A N I C 
B A T T E R I E S . 
[19919.]—I F E A R - " Conrad " (19882, p. 81), will 
produce more wrath in thoBe who make a machine 
on his plan, than tho machine itself will produce 
current. l ie really appears to be under somo very 
serious misapprehensions as to the actions which 
go on in theae machinoB. Certainly he ia in orror 
as to the action of the Brush machino, and also as 
to his views of what he calls well-known laws. 
He appcara to have mixed up the actions upon tho 
wireB, and those upon the cores. In the BruBh 
machine the principal agency i« the increase and 
decrease of magnotism in the core ; direct action 
upon the wiro is Bcarccly employed. As a con-
Boquonco, it is at the moment when tho iron pro-
jections, in passing tho field magnets, take up tho 
strongest magnetism into that arc of tho armature 
which lies between the north or south poleB of tho 
field magnets (which aro not, as he seems to think, 
those which fnco each other), and again when they 
loave those poles, that the strongest currents aro 
produced. ThatiB to say, thoy are produced almost 
entirely by gain and loss of magnotism, together 
with a smaller amount duo to what De Moncel calls 
the polar iutrovorsion, which occurs in tho various 
parts of the iron. 
In his own dosign I fear ho will find he his done 
the things he ought not to have done, aud left 
undone the things ho ought to have done ; he 
simply inoreasos and docroases msgnotism in his 
core, thus generating an alternating current. But 
tho best way of decreasing N. magnetism is to 
convort it to S. magnetism, which gives a cur-
rent in same direction. As to tho hoating of the 
core, I think it will be fouud just the same as if 
the magnotiBm were reversed—less powerfully, of 
course, but only proportionally BO to tho leas effec-
tivo result produced. 
The secret of getting curront out of magnetism 
is to mako the groatost changes possible, and to 
put the conductor in circuit just when tho greatest 
chango occurs. "Conrad's plan fails iu both; 
ho minimises tho changes, and by connecting only 
oppoflito bobbins, and it appoars only putting iu 
circuit the pair which havo most and least magnot-
ism, ho carefully escapes utilising tho chango of 
magnetism, which occurs not at thoso points, but in 
the whole revolution while tho bobbin is slowly 
gaining and Blowly losing magnetism. 
It iB doubtful whether " W. H . G . " (19903, p. 
107) has mado any improvement upon Mr. Jtonuott's 
soda-battery by substituting crushed carbon for 
iron; but, whether or not, ho has dononothing now. 
In fact, tho ouly point of Mr. Bennett's battory is 
its simplicity nnd cboapnoss of construction and 
the use of iron borings. Tho soda-cell was woll-
known before, and has been patented probably 
several times. With iron borings tho negative 
oloment may ho an old can, though I think tho tin 
would be dissolved off and transferred to tho zinc. 
But if carbon ia packed in a tin can, it will be ad-
visable for tho cell to bo stood in a saucer, as it will 
not bo very long that the liquid will remain iu it, 
for it will soon bo oaten into holes. 
I do not know whore caustic Bodn is to bo had at 
the price named, which is about the retail price of 
soda crystals, which will not act; but it is oosy 
enough to procure a solution by boiling them with 
caustic lime—not in a tinned saucepan. The chief 
defect of the Boda cells is that tho air which must 
havo access soon destroys tho caustic soda aud 
converts it to carbonate. Sigma. 
S C I E N T I F I C R E S E A R C H A N D T H E 
R O Y A L S O C I E T Y . 
[19920.]—WILL you allow mo to call your atten-
tion to aaomewhat notable fact in presout scientific 
doings ? You know tbat somo years ago, through 
aomo extraordinary and bonign influence, tho then 
Government of the day were indncod to grant out of 
the public funds the Bum of £4,000 for tho particu-
lar aud express purpose of aiding tho cause of 
" scientific resoarch." This sum was confided to 
tho Royal Society as the most fitting body to select 
thoBO whom it might think most worthy of help, 
and who, in the rankB of tho "outsiders," as the 
late ABtronomor Royal phrasod it, were thought to 
have in any way meritod or earned some public 
recognition and help. 
You will rocolleet that it was in your a] 
that I first called the attention of estrones - a to 
the fact of tho impossibility of really utile-, the 
many and costly obsorvationa of the Tn 
Venus, while tho difficulty of tho "Black-drop," 
as it is called, was still unaccounted for, ami its 
true cauBe, at least, but partially kuown. It has 
always been contondod by astronomers—and is so 
still, I believe—that it ia Bolely owing to somo 
occult influence exerted by the planet ou tho light 
which cornea from tho sun as it noars and pas&os 
tho Jplanet, thuB preventing tlu; clear outlines oi 
the planet and tho MM from being soon to touch 
each other sharply aud clearly with woll-dofiuod 
outlinoa. 
It is thought generally, I believe, and cortainly 
by the Royal Society, that light, in passing by tho 
outliue or edgo of any body is, by tho iullucuco of 
such body, defected or inflected, or both together, 
and so bent (or split) out of its closest and straightoat 
path ; and thus, when it reaches tbo oyo-rotina, 
must needs makoacoufused, or shaded, or undefined 
outline. I cannot but think, on tho contrary, that 
this singular appearance is owing solnly to tho size 
or linear dimensions of tho sourco of tho light, 
whether of tbe sun or tho flamo of a rushlight. 
Sir, at the last TranBit, as you wilL romomber, 
many thousands of pounds wero expended, not 
here alone, but all ovor Europe, in tho observations 
of the Transit, and that tho result was simply nit 
I must contend that the same failure must needs 
occur at the noxt and coming Transit if tho samo 
course of action be pursued, and tho above facts 
be passed by without another examination and 
analysis. As a aubjeet of scientific research, I 
must contend that it is well worthy of note and 
furthor inquiry, and I havo petitioned tho Royal 
Society to givo it a passing thought, nnd a httlo 
help or aid out of tho fund nt their disposal. I 
have suggested a new cye-picre to tho Transit tolc-
Bcopo, which I foel sure would, at least, much 
lessen, if not eliminate, tho difficulty, aud havo 
askod for holp to do this. I havo also ondeavourod 
to Bhow that tbo words infliction, tlflerlion,irra-
diation, are consequently obaolote, aud without 
definite moaning hero. 
My sole object in asking you to insert this noto 
is to induce tho Royal Society, with whom tho 
matter wholly rests, to institute a iurthor inquiry 
into tho difficulties nnd porpinxties of this curious 
subject, and thus to, in tune, admit it into the 
category of objects of scientific research ; and, in 
the end, to mako tho coming observations of tl.o 
Transit of Venus moro certain of true resuita tb.au 
tho last. 
Would it not bo aa well, I would veu.'iro 
to ask, in the future, to divide this largo tarn 
granted for scientific research, giving a pen t. 
each ono of the leading scientifio sociotios—o g., this 
Astronomical—thus to deal moro carefully, aud in 
detail, with the separate items of the fuud ? 
C. Bruce Al len . 
W H E E L - G U T T I N G F R A M E . 
[19921.]—I AM now about to describo a tunpte, 
but vory efficient, tool for cutting tho teeth in such 
brass wheels as au amateur is likely to require. 
Tho illustrations given in books, Northcoit for 
instance, of wheel-cutting framos descriho them as 
requiring two slides, a vertical mid horizontal, 
worked by loading screws, and capable of being 
swivollod round at any angle, tbo cutters also 
being driven by a spur-whoel and pinion. These 
are of course very elaborate and costly tools: but 
the one I am now describing will, I can vouch 
from experience, do tho work equally well, though 
perhaps it will not cut a heavy gear as fast, with 
tho exception of spiral wheels which I have never nun 
occasion to cut, and for which tbo fr un-rejoin s 
to bo sot at liu anglo, and to have a braversing 
motion independent, of tho slide-rest, hi < 
this tool, of courso it will have to N pr >ji u 
to suit its own alido-ront. The beam w ol jn • 
iron, and nny Bandy smith can RUM i 
bossesAAaro tapped with a tin screw, uii • 
doing this I had to uso a speei.il tap With a long 
plain ehsnk turned down to the size of tbebotl -
of the thread at tho small end; this wu-i p 
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The influence of colour indioated in (1) de-
creases in proportion as the wator-contont' 
increaso?, and the other factors -winch, determine 
tho heating of arablo land (especially heat, 
heat-conduction, absorption, of heat through 
evaporation, &c)., gain the preponderance. 
With great differences in physical properties, 
chiefly caused by a larger amount of humus, 
and water capacity, the influence of colour may 
bo wholly set aside. 
Tho valuo of sulphurous anhydride as a disin-
fectant has been well demonstrated of lato by 
I I . Fatio. A groat diflioulty, howover, pre-
sented itself in tho imperfection of the instru-
ments for deoanting and distributing the gas 
liquefied under strong pressure. SI . JTatio has 
devised suitable apparatus for the purpose, and 
describes it in detail in the Archives dcs Sciences, 
under the name of siphonoid apparatus, and a 
special transcttsciir, which admits of charging 
quickly aud without danger his flagons for ap-
plication of the subst-iuoe, or the vessels in 
which the Industrial Company for E . Pictet's 
processes delivers anhydrous sulphurous acid. 
L E T T E R S TO T H E E D I T O R . 
[We do not hold ourst'Ivs re*pomibh: for the '•pinions oj 
our c •rmspondt nti. The Editor rvspectfu'ly rey aunts th it all 
cot-'tmunicttlions should be •i\tivn up as brUjly ui possible.) 
All commun'cations shou'd b' tdSrimtei to the EDITOR of the 
22woLisu 'KWWAIW, 31, TtviMock jfiwft t'outnt-yard-uit 
w.c. 
All Cliques and Post-tvf.w Orders to be narfd Payable to 
In ord'-r to facilitate w/fernitfft Correspondents, when 
Spea'-ing of nay Lttttr piwoiously inserted, will nbliije by 
mentioning the number of tht) LetUr, as well as the page on 
which it appears. 
""Xwonld hsft everyone write what he !cnow.H, and as 
nwTl — hn A l l o w s , bui, no more ; and that nut in this 
only, but in nil other sunjocts : For such a person may 
have some particular knowledge sad experience of the 
nature of su-jh a person or aueu a fountain, that as to 
other thiug"3, knows no more than what everybody does, 
aud yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body or" physicks : a vice 
fromwhtince great inconveniences derive their original." 
—Montaiyiu's Essays. 
A K E K A R K i E L E STTNSPOT — T H E 
M O T I O N O E S I R I T J S I N S P A C E — S C I E N -
T I F I C R E S E A R C H A N D T H E R O Y A L 
S O C I E T Y — O C C U i i T A T I O N O E A S T A R 
— L E N G T H O E A D E G R E E OP L O N G I -
T U D E — o L E O N I S , &c. 
[10935.]—I Ait curious to know if any of my 
brother-readers noticed a very remarkablo spot— 
or group of Spots—just to the North of the dun's 
Equator, and somewhat to the East of his central 
Meridian, on the lltl i inst. f I t consisted of on*> 
normally shaped spot, equably surrounded by its 
penumbra; but connected with this by a Hue of small 
ones was another, having the form of a line of ir-
rcfcv.br thickness, • suggesting the idea of a black 
"ri l l ." Of course, overyono who has overlooked at 
tho San at all, is familiar with the etl'ect of fore-
shortening on Spots, in virtuo of which they 
present a linear effect when close to the Solar limb; 
but ia this case the Spot was not so verv far from 
the Sun's centre. I invite attention to this, because 
it Boema difficult to account for the existence of a 
ditch-shaped orifice in the extremely mobile 
cuvelopo of the Sun, upon any recognised dynamical 
principles. By the bye, there is a remarkably fine 
and singularly complicated group of snots just 
coming on to tho Su-.i's fullowing limb this"(Friday) 
morning. 
There aro half a dozen lines on p. 234 of the cur-
rent number oi the K.A.S. Monthly Xotires which, 
whilo iu all probability they will bo passed over 
cursorily by two-thirds of its readers, contain the 
record of a fact of the very highest physical interest. 
AU who have followed the masterly researches of 
the head of British Spectroscopy, Dr. Ituggins, and 
tho almost equally valuable work performed at 
Greenwich by Messrs. Christie and Maunder, must 
he familiar wi<h tho fact that Sirius haj been ful-
some years travelling away from tho Kaith at a 
rate which, at the time Dr. Hoggins first Sttutecl 
its recession, amounted to 2l'j miles per second. 
Since then this has been a gradually diminishing 
quantity, and for a time last year Sinus appeared 
to bo stationary. Now the measures which, as I have 
intimated abovo, are recorded iu the Monthly 
Notices for March, show that tho sign of tho star's 
motion in tho line oi sight has changed, and that 
Sirius is approaching us again. Here, then, is a moat 
remarkable confirmation of the hypothesis that the 
Dog-star is describing a stupendous orbit round 
tome invisible centre. 
Mr. Bruca Allen (letter 10020, p. 127) may rest 
assured that the excellent suggestion contained in 
his concluding paragraph will never bo carried out, 
so long as the present ring of wiro-pullors at 
Brompton are suffered to influence the scientific 
advisers to the Government. To divide the sum 
now annually voted for (so-called) " scientific re-
search," and to commit its administration to the 
societies specially qualified to deal with it advan-
tagoously to the sciences they were respectively 
established to promote, would bo to inflict a death-
blow upon jobbery, which is now rampant. De-
pond upon it, that an annual grant to tho Royal 
Astronomical Society would bo expended iu a way 
which would do ten times more towards the 
advance of astronomfs, than fivo times the 
amount would if d| itributed by tho Royal 
Socioty; and, mutate;.nomine, tho same thing 
may be definitely "predicated of Govern-
ment contributions intrusted to tho Geological, 
Chemical, Linuman, or other Societies. But 
this would cut at tho root of a system in 
virtue of which the quack3, humbugs, aud self-
advertisers of scionce at preseut get the lion's 
share of whatever is going iu the shapo of 
Government grants and appointments, and would 
eeriously diminish tba receipts of somo of tho dis-
interested scientific advisers of the Ministry. 
I regret my inabilitv to clear up the difficulty of 
" W . S . " (query 1CJ22, p. 13S); but I can, at all 
evonts, assuro him that ir Leouis was not tho star 
which ho saw occulted on the 30th ult. Tho Moon 
passed considerably to the south of ir, as seen from 
Greenwich, and, ri fortiori, musthavegone further 
south of it still, as observed at She-mold. " W.S . ' s" 
object may possibly have been an unnamed Cth 
mag. star X . of S Sextantis, shown on Map G of 
l'rootor's large " Star Atlas-" 
I must ask Mr. Atkinson (query -1GG15, p. 139) to 
forgivo me for pointing out that he is slightly con-
fusing two different things : linear aud angular 
moasure. Every parallel of latitude on the Earth's 
surface, from tho equator to the Poles, ia supposed 
to be divided, indifferently, into 3G0° or 2-1 hours ; 
and consequentlv 15" of arc are as much equivalent 
to lseo. of time in Spitzbergen as they are on the 
Gaboon. But the actual length of a degree in 
mile* differs widely at any two places so far 
Beparatod as theso iu latitude. At the equator we 
may take Buch length to be 69-1631 milos; aud, 
assuming for our present purpose that tho earth is 
a sphere, we have only to multiply this quantity by 
the coBiue of the latitude of any given station to 
determine tho length of a dogree there. Performing 
this operation for the latitude of Greenwich, 51° 30', 
we find that a degree must.there measure 43-0552 
miles. Boarfn mind, though, that these 43-0552 milos 
take 4 miuutes to travel through l-3G0th of the 
circumference of the celestial vault, jus t as do the 
C9-1634 miles at tho Equator. My querist wil! find 
a very extensive table of tho " Longth of a Degree 
of Longitude aud Latitude, &c," at tho end of 
Loomis's "Practical Astronomy." This is accu-
rately calculated from the ascertained data of the 
Earth's Bpheroidal form. 
In reply to query 4GC17 (p. 139), I know nothing 
of o Leonis as a double star, beyond tho fact that 
it is BO marked is Proctor's large " Star Atlas." I 
would add that stars 100" ipart are not nowadays 
regarded as "Rouble " at all—but as two separate 
ones. Doubtless " J . A ." has not found anything 
new. I cannot ausworhis question as to tho present 
magnitude of It Leonis, a3 this letter must be 
posted in daylight on the duy that his query 
appears. 
A Eel low of the Roya l Astronomical Society. 
C O K E T " A , " 1 8 8 2 — D O D B L E S T A R S I N 
" G E M I N I , " " C O M A B E P . E N I C E S , " 
A N D B O O T E S . 
[19030.1 - COMET A, 1882 (Wells), was ob-
served here last ni^ht (April 15) with 4iu. Cooke 
Equatorial. 
It was found close to tho position assigned to it 
in Lord Crawford's circular No. 49. 
Apparent position at 10b. G.M.T., It.A. 
ISh. 63-3m., N.D. 52° 32'. Position angle of toil 
estimated -t-_260°. • , 
Witt low-power positive eyepieco, tho tail could 
be traced a considerable distance, and it was 
observed to be straight, and without any con-
siderable expansion at its farther end. "Coma" 
bright, and bore magnifying well. Even with a 
power of 225, its cometary character was still quite 
apparent. 
This comet is now within tho reach of small 
apertures, A 2Jin. will suffice to pick it up. I 
found it still plainly visible with a stop of this 
apertvfa and powers 30 and GO. 
" Will Mr. Webb or " F . K . A . S . " examino 0 2 200 
(Coma Berenices) r Tho latent measures I am aware 
of givo P = 330-1', D i-22" (see Crosaloy's Hand-
book), I observed this object on 15th April, and 
I am of opinion that tho distance is now at least 
l'o". The distance seems not to have changed 
appreciably up to 1377, since measured by Q2S in 
1S1G. It would, thoroforo, seem strange that so 
considerable an increase of distance should have 
taken place siuco 1877. I f this star be compared 
with E 1G99, in the same constollatiou, tho distance 
of which is givou (" Celestial Objects"1 as 1'5", it 
will be found that tho latter is now the closer of 
the two. They were both perfectly easy objocte 
with 4in. Cooko achromatic, power 225. 
ft Boiitis.—Iu examining this star on 15th April . 
I was struck by the faiutuess of the Sthmag. com-
panion. It seems to me to be more like 1U than S 
at present. Tho night was clear and suitable for 
faint objects, as I had no difficulty in seeing tho 
small conies, n f . i) Corona), spoken of by Smyth as 
being a glimpse star with 6-9in. aperture 
IT and J Geminorum.—Mr. Webb, in " Celestial 
Objects" (4th edition) Bays therome.v of * suspected 
variable (8-5 — 14). It is now certainly much 
fainter than tho companion of 3, Irhich is rated as * 
9th mag. by Smyth, and calltf 8-2 by O S . I 
have noted on March 11, 1832, " tho small comes" 
of K is not now brighter thou tho 14th mag. comes 
of (5 seen by Sadler. 
D a v i d Simms. 
Limavady, Co. Derry, April 16. 
O B S E R V A T I O N S O E K N O W N D O U B L E 
S T A R S — T H E V A R I A E L E S T A R S 19> 
PISCIOT5:, A N D I O T A A N D R O B I E D J S . . 
. [19937.]— T n s following objects form the first of 
a series of observations wo hope to give from time 
to timo. Wo hopo to survey the chief objects of 
interest known in tho sky visible in England, and-
also to find aud publish others hitherto unknown, 
through the pages of the E s u u s n M E C H A N I C . In 
order to prevent any observations clashing, wo 
havo each taken certain parts of the sky, which 
will bo indicated by the following limits:— 
Section I . Mr. Gago'a, 0'—40° declination North. 
„ I I . Mr. Bead's, 40°— 80' declination North. 
„ I I I . Mr. Espiu's, S0°—90° >'., and ell S of 
the eq'uator. 
But for the convenience of each observer, the-
original plan has been slightly modified. Some of 
the constellations in section t being given to Mr. 
Head, and vice versa. Tho telescopes employed 
are 
Section L Mr. Gage, Giin. refractor. 
„ ir. Mr. Bead, i{ „ 
„ I I I . Mr.Espm,5 . „ 
SECTION I.—Mii. GAOE'S OBSEBVATIONS. 
I Arietis, January 9 th, 1SS2.—Eisily split with 
one of Browning's achromatic?, power 200. 
i Cancri.—Orange and blue. Is large star double? 
p Cancrh— Seen triple with6J Calver rtflector. 
e Ilydriu.—January 2Sth. Comes blue. 
a Leonis (Regulus).—Saw comes double on Feb-
ruary 1st, also on March 4th and 14th, with S | 
Calvor reflector. Colour of Begulus is bluish-
white, and of comes deep yellow. 
0 Leouis.—I think there is ouo very faint comes, 
a p. 12" + , and perhaps another, i f , at samo 
distance. -P = ISO" + . 
88 Leonis.—Yellow and lilac. C\own.p. is a wide 
pair of very minute stars, 13—14 mag. P = 225* 
+ D, = 20" + . 
~30 Tauri—Easy. Colours white and lilac. I» 
comes so low as 10 mag. ? 
SECTION II.—Mit. BEAD'S OIISEEVATIONS. 
19 Piscium.—This star is certainly variable. 
Flammarion ("Les Etoiles, p. 200) remarks:— 
" L ' etoilo 19 Piscium uotee de 'r , grandeur par 
toua les obserTateurs du siecle demior ot feeafui-
ci surpasse aujourd'hui les etoilus do la cinquieme." 
He makes it 4-9 mag.; Gould, who suspects it of 
variation, makes it 4-9 ; Birmingham makes it G'2; 
Espiu gives (ho limits of variation as 4-9 aud 6*5. 
From several observations made Dec, 1881, it was 
found to bo 5'3, or perhaps slightly fainter than 
this. This star is Ilinn. 013; in Dec. 18S1 it appeared 
of a fine reddish orango colour. I feel certain, 
howover, that the red tint is not so decided ao 
when I observed it iu Dec, 1879 ; it may possibly 
vary in colour also. Piscium, marked by Gould 
as rod, I only observed to bo golden, with a slight 
tingo of red. 33 PiBcium, 22 Piscium seemed pile 
golden and palo orange : those aro also marked red 
by Gould—all these stars aro, however, well worth 
looking at. ft, y, 3, o Piscium aro also fine objects, 
all of a fine golden colour. 
|i 1'iscium.—A, palo yellow; B, bluish. This star 
ia variable (vide Webb). Gould gives its magnitude 
aa 4'S. It has, however, brightened slightly of lato. 
1 Andromeda).—Gore suspects this star of varia-
tion, and thiuks the period is probably short 
(H.A.S. Aoticcs, Vol. X .VXIX. , p. 199). I t has 
boon watched on several occasions during Novem-
ber and December, 1SS1; but no appreciable 
variation was ever detected in its light. At tho 
same time, if the estimates of it t>y previous-
observers are to bo at all relied on, it must havo 
varied considerably at different times, and should 
certainly bo watched. 
( I M M M 4 I I i l l 
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20 Gominorum.— A, col. (lull yellow ; B, dusky 
whito. 1! was found slightly fainter and duskier 
thin A: but thoro was little difference in colour or 
magnitude. The two stars probably vary in colour 
and magnitude. 
;i and v Geminorum are two very fine objects, 
vrry similar in colour, both deep golden. The field 
round with a very low powor is fine. 
SECTION I I I . — M s . EsrrN's OBSERVATIONS. 
19 Pisciam.—The following are my estimates of 
magnitude:— 
18S0. Scptembor 2 
4 
August 3 
Septomber 30 
October 1 
15 
M • 17 
Docomber 
1831. 
48 
4-8 
6-7 
60 
6-2 or less 
6-6 
55 
6'3—5-4 Mr. Read's ob-
servations. 
The star thus appears to hare passed through a 
maximum and a minimum, and we shall have for 
comparison with future observations:— 
Maximum, 1880, Sept. 3. 
Minimum, 1881, Oct. 1. 
If this be considered to represent a period and a 
half (which seems not improbable), we should thus 
hare as an approximate period 
P = 260 days, 
and a maximum should have taken place about 
Feb. llth last. • . 
27 Hydras.—A wide but fine pair not in " Celes-
tial Objects." The colours were noted on March I S 
as yellow and blue. 
I 1357 Hydra;.—This star will befound 1}° south 
of a Hydra. It is the following star of two bright 
7 mag. stars forming a wide pur, and in the same 
low-powered field is another wide 7 mag. or 8 mag. 
pair further to the south. The companion of this 
double star was rated 10 5 by and as it is only 
T distant it is not a very easy object. I t was 
ratod as 12 mag. of Herschel's scale. When once 
eoen, however, it is not difficult to hold steadily. It 
was picked up by accident when swooping over this 
region a few years ago. The field is fine. The 
largo star is of a deep yellow, while the companion 
is bluish by contrast, I 1367 lies 4min. following it, 
and about a degree to the South. 
i Leporia.—Here we have another of Z. stars rated 
at 10 5 mag. It was rated 12 mag. by Smyth. On 
one night in J an nary the star was accidentally swept 
over, and the corapaniou at once seen, and rated 
about 10} of Herschol'a scale. 
Ni:liiila3000 Virginia. -Apretty object, somewhat 
circulsr, and which appeared on March 11 as a 
sparkling nebulosity. A star 8 mag. lies • / . quite 
close to the nebula. The star is orange. The field 
is well worth looking at. The nebula c»n easily 
bo picked up by Sweeping between t and ft Virginia, 
audit will bo found about half-way between the 
two, and hence to the N. of 106 Virginis. 
In our next paper we hope to give the approxi 
mate place and positions of some new pairs lately 
found. T . E . E s p l n . 
W . H . Qage. 
T . Read. 
I am sorry to Bay that it did not occur to me to 
look for the companion to Omicron. 
I swept across a pair about 8 and 10 mags 
some 29m. E . , 25' S . from Rcgulus;-the place is 
very rough, but sufficient to find it, as it is insu 
lated. Though Very wide, the contrast of colour 
makes it a protty object. 
T . "W. Webb. 
Hardwick Vicarage, April 16. 
ASTRONOMICAL—£ G A N C R I — R L E O N I S 
— D O U B L E S T A R . 
[19938.]—I AM much obliged to M. Gaudibert 
for his courteous anticipation (19888) of my reply 
to Mr. Mills respecting 4 Cancri. The inquiry had 
not been forgotten;. but, owing to absonce and 
various hindrances, I had for a long time had no 
opportunity of examining the object. When I 
attempted it a few nights ago the discs were mere 
balls of wool in a great haze ; but last night being 
unusually favourable, with only a little unsteadi-
ness, I found, with my beautiful 9jjin. With 
mirror, the closo pair too hard for a power pro-
bably under 200; with a Browning E ocular, 
about 375, it was distinctly split; and with 450 
thoio was a Btrong black division, which in hotter 
air would probably have more than equalled the 
half of either disc. M. Gaudibert'a teleacope 
(I beliovo by the same accomplished artist) must 
bo a very fine ono. The Washington moan of six 
not very accordant observations in 1878 was 0-813". 
From a communication with which I have been 
favoured by Mr. Perry, it is now closer still, and 
forms a severo test for any but first-clasa inatru-
tncnts. 
In reply to " J. A . " (46047) : ho will oasily find 
R Leouia by taking his largest field and putting 
Bogulus boldly out of it to the north, the differ-
ence of declination being 34'; a sweep some dist-
ance westward will then bring in R, which is now 
very conspicuous, about 7 mag., and of a splendid 
red colour. This direction, though intended for 
an equatorial mounting, will of courso apply 
oquilly to an altazimuth if the objects are on or 
ninr the meridian. Not having previously re-
freshed my memory from the E N G L I S H MECHANIC, 
T E L E S C O P E S B Y T H E " O L D 
M A S T E R S . " 
[19939.]—WILT, you kindly permit me, in thank 
ing those who have seut information on this sub 
joct, to supplement my former letter by stating 
that to render the proposed tabular arrangement 
of more interest than a mere list of telescopes, 
should be glad to receive particulars of foci as well 
aB apertures of object-glasses and mirrors; expe-
riments to determine their dividing power, details 
of the powers employed, more especially the re-
sults of any experiments with specially high powers, 
such as were formerly employed in certain casss, 
and so forth? These results would bo only given 
generally in the tabular statements,,so as to avoid 
any appearance of invidious comparisons between 
the telescopes of different owners; while at the 
aamo time they would enable a comparison to be 
(to a certain extent) made with modern instru-
ments. Comparative light-tests betweon different 
specula would also be valuable. I think, in con-
clusion, I may venture to qsote the following from 
a letter received from our well-known contributor, 
Mr. P. Vallanco—" I hope you will succeed in 
tracing the fine instruments of Dollond and Tulley, 
and others of the old makers, as I believe the 
readers of the E N G L I S H - M E C H A N I C would be 
obliged for a report on them." L . L . L . 
D O U B L E O B J E C T - G - L A S S E S . 
[19940.]—PEBHAT3 if " E . Y . J . " Bhowed his 
concave to some optician other than the maker, he 
might learn whether his lens was (in reasonable 
probability) made of the kind of gloss ho ordered, 
it most likoly u flint-glass, for it iB not, I think, 
usual to grind concaves of crown-glass; but opti-
cians seem not always to be able to supply what 
they profeBB. Out of about two dozen, I have three 
which are not to order or to invoice; but it ia 
something of a favour to supply a leua of an un-
usual description, and I am afraid a dissatisfied 
customer for small lenses would not fare particu-
larly well. 
I hope " E . Y . J . " remembered my caution that 
his eyepiece, if used with the concave, would very 
possibly magnify too much. I thought it quite 
enough as it stood for most nights, and the addi-
tion of tho concavo to that power eyepiece would 
not, I apprehend, improve the definition—probably 
the reverse. 
Webb (page 7) thinks 6ft to the inch more than 
sufficient, generally, upon the planets or moon ; if 
this be ao with well-made expensive achromatios, 
how can the confessedly inferior construction of 
the dialyte, or the old refractor, be expected (espe-
cially when made by an amateur), to stand it ? 
" E . Y . J . ' a " remarks as to construction of a 
telescope agree with my experience. L however, 
used a square tube of thin poplar, and prefer at 
least 8ft. to 10ft. focus. Ar thur Hinde. 
similar to Bidwell's, in which a single solenium coll, 
by moving in parallel lines very CIOBO together, 
receives upon it, in aacceBsiou, every portion of the 
image of the object projected upon it by a powerful 
lens. We will now turn our attention to the re-
ceiver, which is, I believe, quite novel. I t con-
sists ossentially of an ordinary lantern to project 
a strong boam of light through a pair of Nicols 
prisms, and also of a pair of Ordinary achromatic 
prisms, one placed vertically and tho other hori-
zontally in front of these, each capable of turning 
about its axis, and beyond these is placed a screen. 
Suppose the Nicol's prisms to be so placod with 
regard to each other that the maximum amount of 
light passes through them, then a beam of light 
from the lantern passes through the two Nicols, 
next through the vertical prism, then through tho 
horizontal one, and finally forms a small Rpot of 
light upon the screen; and it is evident that, by 
slightly turning tho vertical prism about its axis, 
the spot of light can be moved in a horizontal 
direction along the acreon, and that by turning tho 
horizontal prism it can bo moved in a vertical 
direction. Hence, by combining the motiona of 
these two prisms, the spot of light can be brought 
into any position whatever upon the Bcreen. 
Moreover, if one of the Nicols be rotated, tho 
brightness of tho spot will gradually diminish, 
and. finally, when it has been turned through an 
nngle of 00°, altogether disappears. Hence, by 
this arrangement, we can vary the position of 
the spot of light upon the scroen, and augment or 
diminish its brightness at will. 
Let ns suppose that the aelenium cell is at a 
point A, and is moving along the line A B ; also 
T H E T E L E O T R O S C O P E , OR " S E E I N G B Y 
E L E C T R I C I T Y . " 
[19941.]— I nAVE lately been giving a good doal 
of thought to this subject, of which tho following 
apparatus ia the rosult. As, however, there are 
soveral points in it about which I am somewhat 
doubtful, I should bo glad if any correspondents 
would give rae thoir opinions, aud the boucfit of 
any knowlodge which they have bearing upon the 
subject. 
In all previous efforts in this direction, I believe, 
the image of the object to be transmitted is pro-
jected either upon a single soloniuin cell, which, by 
itaolf moving, recoivoa upon it tho successive por-
tions of the image, as in Bidwell's apparatus (see 
Vol. X X X I I I . , page 180), or upon a plate contain-
ing a great number of tiny solenium colls, which is 
stationary, each coll in turn transmitting a curront 
corresponding to the portion of tho imago which 
impinges on it, as in Seulecq's apparatus (see Vol. 
X X X I I . , page 634). Iu both of these instruments, 
however, no actual image is formed at the roceiving 
end, but merely a printed representation. Now, 
iu the following apparatus, provided I havo made 
no invalid assumption, aud that the somewhat 
numerous practical difficulties can be overcome 
—an image in light and shade will bo formed upon 
a screen at the receiving end, an exact counterpart 
of that at the transmitting end; and, more than 
this, every change in the image in the transmitter 
will be faithfully depicted upon tho screen of the 
receiver. 
Either of the above forms of transmitter may be 
used. We will suppose, however, that we use one 
that the spot of light is at the point A' on tho 
screen, and that the vertical prism is turned iu such 
a manner that the spot moves along A' 13' in tho 
same time that the soleniuoi coll moves along A. B . 
Next, let the selenium coll move sita'g 0 D, and 
let the horizontal prism bo so turned that the spot 
of light is at C when the coll is at C, and let tho 
vertical ono bo turned as hoforo so that the spot 
travels along C'D'iu the sarao time that the cell 
does along C D, and so on, until tho coll Las passed 
over the wholo of tho imago ; when this has been 
accomplished, the cell starting again at A and tho 
spot at A'. 
Tho selenium coll forms pirt of a circuit which 
passes round an olectro-inagnot at the distaut 
receiving station; this, by suitahlo mochanism, 
turns ono of tho Nicols through a greater or lesa 
angle—ia no case, however, greater than 90°—ac-
cording as the enrrent passing round tho magnot 
is greater or less, that is, according as a greater or 
less bright portion of the image impinges on tho 
cell. 
Suppose now that the cell is iu absolute dark-
ness, and that in this case the Nicols are placed ao 
that no light passes through them ; then no spot 
appears upon the receiving scroen, and all is dark. 
Lot tho oell be now set in motion, then, as it moves 
into the light, a stronger current passes, tho 
Nicols aro turned by the magnet, and the spot of 
light Hashes on the screen, moving synchronously, 
as above desoribod, with tho selenium ctll. More-
over, as the cell moves into brighter portions of 
the image, the Nicol is turned through a largor 
angle, and the spot becomes correspondingly 
brighter, and viee versd; ao that the spot not only 
moves eynchrononaly with the selenium cell, but 
its brightness also varies as tho brightness of the 
portion of the image which the cell receives upon 
it. 
If now the Belonium cell moves over tho wholo 
imago, and again reaches its first position within 
the time of visual impression, the spot of light on 
the screen will also move over tho whole screen 
within the time of visual impression, so that tho 
impression of the spot at the first point will not 
have faded away until tho whole screen haB been 
travorsod and the first point has again boon reached. 
In this way an imago will be apparuilly produced 
upon the ecrocn in the tamo way as a whitling 
brand produoea the impression of o continuous ring 
of light, and by continuing tho motion of tho ap-
paratus the image Will not moroly be momontary, 
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battery, but ia not connected directly witb the line 
wiro. An iud notion ooil in made uao of, tho primary 
hoing iu connection with tho microphoueaud the se-
condary iu connection with tho liue. The reason of 
this will easily bo Been. Suppose we have a lino 
three or four milOB long, the resistance of the liue 
wire will be considerable, and the variations of re-
sistance caused by speaking to the microphone will 
bo insignificant when compared to it. When, 
howover, we use an iuductiou coil, tho microphone 
is in a short circuit, aud its variations of resistance 
havo a great relative importance. Tho secondary 
current sends them along the wire without 
diminishing their relative importance. The re-
ceiving instruments are Ader'a telephones (B, B'). 
When we wish to call attention wo do ao by means 
of this push (A), which rings a bell; our corre-
spondent answers by ringing our bell. We then 
unhook the two telephones from their supports and 
apply them to our ears. The act of doing this 
roloases tho automatio commutator C, which springs 
up to position C , this uuconnects the bells aud puts 
the telephones and microphones into circuit ready 
for use. Wo hnvo only to apeak in frout of the 
desk and listen in the telephoned. In order to 
show you the delicacy of these instruments, I will 
converse with my assistant, who is in another part 
of the building, iu ao low a voice that no one 
around mo will be ablo to catch eoiything of our 
conversation; on the contrary, I will now ask BOine 
ono at the othor eud to sing iu front of 
tha instrumeut, aud to play a tune on a 
brasa instrument, aud you will be ablo to 
hear from your respective aeata. Those wore 
the instruments used for the auditions of the 
opera at the expositiou. Several microphones were 
placed near tho footlights, and were put into com-
munication with the telephones at tho Palais do 
l'Industrie, aud you had only to apply those to 
your ears iu order to hear tho music as well as if 
you were at tho opera. 
We will now turn our attention to another kind 
of electrical phenomena—the decomposition of 
chemical substances by tho electrical current. 
Water is thus decomposed into two gaBos—oxygen 
and hydrogen. Metallic salts are also decomposed, 
the metal going to the negative polo. Copper, silver, 
and gold cau thus bo doposited on to metallic surfaces 
by dipping them in the bath and connecting them 
with tho negative pole of the battery; a plate of 
tho metal to be deposited is hung in the bath op-
posite the object to be plated, aud is connected with 
tho positive phte. The applications of this to 
silvering and gilding are kuown to all. In recent 
times another metal, nickel, has been added to the 
1 itst of easily-deposited metals, and you see hero a 
brass object, which wo are now going to cover 
electrically with nickol by M. Gaiffe's improved 
process. Nickel ia a brilliant white metal, which 
dues not oxidise iu air, and can be easily deposited 
on to motals hy electrolysing aramoniacal sulphate 
of nickel. Wo shall see further on that these ex-
periments havo been reversed, and that electrolysed 
substances cau be utilised for giving hack the cur-
rent which has been required to decompose them. 
(To be continued.) 
I M P R O V E M E N T S O F T H E G A S 
B A T T E R Y . 
UN T I L water-power has been successfully pressed into service it is clear that the electric 
light will depend for its existence aa a meuus of 
illuminating ou the consumption of fuel through 
the medium of steam, gas, or hot-air engines. If 
the coal could be used directly in produciug cur-
rent, tho question of Electricity v. Gas would be 
settled at once. Mr. G. E . Dering, of Lockleys, 
Herts, has recently obtained a patent for a method 
of generating dynamic electricity ou the priuciplo 
of Grove's gas-battery, by which he asserts that 
S5 per cent, of tho ouergy contained in tho gas may 
be transformed into current. Gas-batteries com-
prise Bra elcnuutary parts, viz., two different gases 
answering to tho positive uud negative metals iu an 
ordinary galvuuio oouplo, two conductors consist-
ing of metal or carbon iu contact with the two 
gases respectively, and an electrolytic conducting 
liquid in contact with tho two gasea and two con-
ductors. Tho ucgutivo gas may bo oxygon or 
atmospheric air, aud tho positive gas curburotted 
hydrogen or " generator gases," or water gas, or 
carbonic oxide. The gases are conducted from 
holders or retorts to the battery cells, aud aru kept 
by automatic meuus at such a pressure that the 
level of tho conducting liquid is constuut. When 
other elements thau oxygen or hydrogen aro em-
ployed, an oscapo is provided for the gases that 
will not enter iuto combination with ouch other. 
As the electromotive force of a gas-buttery in-
creases in a high ratio with the degree of compres-
sion of tho gases, it is advantageous to work tho 
cells under pressure. The solid muterial in contact 
with the uegative gas is ooke. When this gas is 
atmospheric air the coke may bo freuly exposed, or 
may be alternately exposed and submerged. It 
must, of course, bo provided with means for col-
lecting the current, such aa plates of retort carbon. 
The Bams conductor may bo uaod in contact with 
the positive gas; but it is preferred to employ load 
or tin, or alloys of these metals ; or Bheet inotal 
coated with lead or tin iu a dense condition, or 
moulded carbon, tho surfaces of all these to be 
electro-plated with platiuum or othor non-oxidisa-
hle metal in a Bpongy condition. I u every case it 
is most important that a large aurfaco of metallic 
conductor should be exposed by bending it into an 
open coil like a watch-spring. Tho distances of 
the several surfaces of metal should exceed that at 
which capillary attraction would draw up the con-
ductiug liquid, or not less thau ouo-sixth of an 
inch. Auother method of forming a battery ia to 
employ for the positive and nogative conductors a 
disintegrate mass, such as broken up gas-retort 
carbon, or granulated lead, platiuitsed wheu in con-
tact with the positivo gas, tho whole being per-
vaded throughout by the conducting liquid, aud to 
cause the gases to bubble or percolate upward 
through the iuterstices. The effoct of a gaa battery 
may also be augmented by bringiug the solid con-
ductors iu contact with tho gas and liquid alter-
nately by mechanical meau8. Auothor part of the 
invention relates to substituting the uogative metal 
and associated liquid of a Dauiell battery for the 
negative gas and its conductor iu a gas battery. 
W H A T T O O B S E R V E , A N D H O W T O 
O B S E R V E I T . * 
n n H E greatest diiliculty, next to getting a good 
1 telescope, is, it seems to mo, what to do with 
it; aud though there are a great many first-olass 
instruments in England, yet tho amount of valu-
able contributions to astro uomy iu tho country is 
steadily on the decrease. The reason is, I believe, 
that a man reads the exaggerated accounts in 
popular works of what a telescope will do, and 
then hu ia disappointed when he looks through his 
own. Now, just as wo must learn to walk before 
we attempt to run, so in astrouomy the begiuner 
must be content with doing only a little at first. 
The eye must be trained, aud trained long aud 
carefully; and probably no one is competent to 
give his opinion ou the performance of a telescope 
before he has had live years' practice at least. 
Now, the question aiisos at once—How is the eye 
to be trained '< Well, as a preliminary trial, the 
ordinary sight-seeing of the heavens is"as good aa 
anything. The beginner will thus quickly aoo 
which of the two great branched of telescope work 
his eye ia best suited for. I t ia quita absurd to 
imagine we can eee all celestial objects equally 
well; on the contrary, he who sees faint stars best 
will geuerally see planetary markings worst. A 
few years ago Mr. Webb aud myself were observ-
ing Saturn together in his 9|in. reflector. The 
night was superb. A very curious thing happened. 
Mr. Webb saw distinctly the division in the outer 
riug, which I could not see a truce of ; and I picked 
up a faint point of light, which turned out to he 
Euceladus, aud of which Mr. Webb could not see a 
trace. As a rule, I hud I can do little wit h planetary 
markings ; heuce I have devoted myself of late to 
stellar work. I purpose then to confine myself 
chiclly to Btellur work, and this reminds me that I 
would advise each beginner to make up his miud 
as to which brunch he will choose, for planetary 
aud lunar work quite ruins the eye for stellar 
work, aud I don't think he will bo able to do them 
both. I believe that planetary work, to be valu-
able, will, on the whole, require larger apertures 
than stollar work; but I shall dismiss the planetary 
work with a very few remarks, because having 
directed my attention more particularly to the 
other branches, I feel but ill qualified to enlarge 
upon it. Firstly, to my eye, planetary markings 
are deeper iu a refractor thau iu a reflector. I 
have compared A I2iu. refractor aud a 13iu. re-
flector Bide by side, aud havo observed tho planets 
with all sizes of aperture uuder 12iu., both with 
rellectors and refractors, aud my impression has 
always beeu that refractors give the planetary 
detail darker than the refleotors. Secondly, I have 
found a light shade of green or blue glass deepens 
the markiugs very much. Agaiu, the belts ou 
Jupiter I always see better with a terrestrial eye-
piece thau with a celestial one. This is due, I 
imagine, to some jieculiur absorption in the extra 
two leuses; for, reducing the aperture of the 
object-glass has not the same effect. Thirdly, I 
liud it well to begin with a low power and 
gradually iucrouse the muguifyiug power till it bus 
reached the highest puiut the night will bear. 
Now, if this high power bo suddenly changed for 
a low power, thu markings on the planet will stand 
out iu a wonderful manner. Lastly, the different 
satellites of Saturn I see best with a low power. 
If tho power is too high the satellites disappear. As 
regards the uporturee they may bo seen with:— 
Titan is visiblu iu a Under of l^iu. aperture; 2jiu. 
• A paper Bad by M«. T. ii. lCsi-m before the Liverpool 
Astrouuiulcul tiuciety on April It), > 
should should Bhow two, 3iin. four, 4Jin. should 
Bhow live, aud 5Jiu. should show Bix satellites. I 
huvo never seen more than five with my 6in. re-
fractor ; but I think it would reach Enceladus, 
which would make the sixth, if the air and the eya 
wore in the best condition. To turn to stellar 
work. Tho boginning is here beset with two 
dangers—first, the eudeavour to soa impossible 
stars with small aperturos ; second, the splitting of 
double stars inseparable with his aperture. But as 
this kiud of thing is MNMBI] far testing a tele-
scopo, a few remarks may ho u i service. I f you 
know tho distauco of a faint star from its brighter 
companion aud its approximate position, you are 
sure to see it; therefore, when testing a telescope, 
uevor look at the position angle of a test object, 
but look at the distance and then estimate the 
position angle for yourself. If your estimation is 
nearly right, there can scarcely be a doubt but that 
you have seen the object. Aa to mere Bight-seeing, 
you cau never havo too low a power. I have an 
eyepiece the Held of which is nearly a degree 
iu diameter, and I cannot conceive a' more 
glorious, aud at the same time awful, sight than to 
sweep with this through tho constellation of tho 
Swan. Stars of every shade of colour dehle through 
the field, from orange and bright blue to the puro 
whito of Doneb aud tho two deep yellow suns of 
01 Cygni. More ideas will thus be obtained of 
tho structuro of the heavens than in any way I 
know, and it will bo found impossible to resist the 
conviction that the juxtaposition of two stars of 
the same magnitude, colour, aud glory implies a 
roal connection.. Now, hero ia work for all aper-
turea ; and it would bo as well to make notes of 
such pairs for subsequent publication through the 
columns of tho E N G L I S H M E C H A N I C and kindred 
scieutilio journals. I will here take exception to 
Mr. Burnham's limits of the distances of double 
stars. That the closer two stars are, the more 
probability of their binary or physical character 
being discovered I allow. But when we come to 
think of what time is iu astrouomy, that thousunds 
—nay, millions—of years can iu this science be 
reckoned hut as moments, and that the accurate 
measures of most of our double stars are scarcely 
50 years old, we must admit that it is premature 
to put " relatively fixed " to systems of which we 
can know but little. It is, for example, a singular 
fact that no deep blue star is evor found alouo. A 
blue star has always a big neighbour. Surely this 
implies a real counectiou. But perhaps in variable 
stars lies the truo work of tho amateur, sud the 
one which is likely to lead to thu greaUst results. 
There are nearly six) stars which havo been sus-
pected of variation. ) iwed only an opera-
glass to watch thorn, and - c a i euly one of them a 
telescope of more than ^liu. aperture,. The short-
period variable will he fouud generally among stars 
visible to the unassisted eye, and their distribution 
is probably pretty oven all ovor the heavens. The 
stars of lung periods will be fouud iu a zone in-
clined to tho equator at about an angle of 15° or 
20", and crossing it, to pass southwards about it.A. 
12 hours. To sum up. Telescopes of uiu. upwards 
may be employed for planetary work, and the 
search f or ue w double Btars. Telescopes uuder 5in., 
and down even to an opera-glass, may vat do good 
work amongst the variable aud coloured stars. No 
aperture is too email. Some of the most valuable 
work has been done with small aperturea —for in-
stance, Argeluuder's N. Zones, made with a tele-
scope uuder 3iu., and Beer and Midler's great map 
of the moon was made with an instrument equally 
small in size. In conclusion, my object to-night 
has not beeu to repeat what may bo found written 
in the oxcelleut works, such, for example, as 
" Celestial Objects for Common Telescopes," and. 
many others that havo been written especially lor 
the guidance of amateurs, but rather lo put for-
ward some original notes of my own, which nearly 
a decado of years has furnished mo with, iu the 
hopes that they may bo found useful to brother 
star-gazers, and also provoke somo discussion aud 
suggestions from others. 
P R O F E S S O R T Y N D A L L O N K O C H ' S 
T H E O R Y O F T U B E R C U L O S I S . 
IN a lettor coutributod to tho Times, Professor Tyndall bus called attention to an address 
delivered by Dr. Koch, before tho Physiological 
Society of Berlin, on tho etiology of 'lubercular 
Disease, or iu colloquial phraseology, the cause of 
consumption. 
Koch first made himself kuown by his reseachos 
on tho coutagium of splenic fevor. By a process 
of inoculation uud iufoctiou he traced this terriblo 
purusito through all its stages of development and 
through its various modes of action. This masterly 
investigation caused the young physician to bo 
transferred from a modest country pructico, in the 
neighbourhood of llreslau, to tho post of Govern-
ment Adviser iu the Imperial Heulth Department 
of Burliu. From this dupurtuieut hus lately issued 
a most importaut seriea of investigations on the 
etiology of infective disorders. Koch's last inquiry 
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attention for BO long, and should not always be 
visible soon after sunrise. Thus, on May 27, 1882, 
at 8h. 30m., moon's age 8'4 days, not a trace of 
either of theso great depressions, or of the ridges, 
could bo seon, though the floor waB carefully ex-
amined with a 5^  in. Calver, and power of 275. 
Nor has tho slightest vostige over been observed at 
sunset. 
I am anxious to obtain evory possible information 
with regard to these wonderful objects during the 
noxt few mouths, and should, therefore, be very 
glad of any assistance. The inclosed sketch will 
serve to point out roughly the positions, &o., of 
theso objects ; but if anyone who thinks of looking 
them up wilt write mo a line, I shall be happy to 
give the positions of certain measured and other 
spots and objects in the neighbourhood, which will 
serve to fix their positions exactly, and other in-
formation which might be of use. 
A . Stanley Wil l iams. 
1, Medina-terrace, West Brighton, June 21. 
into tho drilled hole, and pour iu the solder or lead 
around some removable object; thou, when cool, 
fill tho hole. 
I found the surface of the lead soon oxidised 
otherwise, and filling by degrees prevented 
shrinkage. D . H . 
C A T A L O G U E O F S U S P E C T E D V A R I -
A B L E S T A R S . — I . 
Andromeda, Aquarius, Aqufla , Argo. 
[20237.]— W E have collected from various sources 
a catalogue of all the stars suspected of variation, 
tho number of which has now reached to between 
four and five hundred. The variation of so many 
of them may be watched with au opera-glass, that 
we think, perhaps, by publication of them, some of 
your readers may bo induced to uudertake observa-
tions of them. We shall give them iu order of the 
constellations, arranged alphabetically. The places 
aro ouly given roughly, but will bo sufficient to 
identify the star on the star-map. Wo are aware 
that the catalogue is very incomplete, but trust 
that Buch as it is it may bo acceptable to your 
readers:— 
S E C O N D A R Y B A T T E R I E S — S U G G E S T E D 
I M P R O V E M E N T S . 
[20239.]—THESE batteries aro likely to become 
so important in the future, for the purposo of 
storage of power, that any suggestions which may 
be productive of improvement, are, I think, worthy 
of consideration and experiment. 
In the first placo, it is advisable to consider what 
aro the principles which give rise to the action of 
this battery, and also to show in what manner it 
differs from the ordinary Bort. In this we omploy 
the same metal on each side, aud thus we are 
enabled to use one conducting fluid instead of two, 
which is free from some inconveniences which 
arise from the use of two fluids. Noxt, wo must 
choose a metal which is capable of three degrees of 
oxidation, and further, this metal aud its oxides 
should bo able, or nearly so, to resist combining 
with the fluid which we are using. Now, in tho 
oxides of lead, and in dilute sulphuJric acid, we 
have the necessary conditions. Let us now ob-
serve what takes place when in use. Having the 
plates on both sides covered with the intermediate 
oxide of lead ; upon applying the " dynamo," the 
plates are polarised, causing one to havo a greater 
affinity for oxygen, and tho othor a less. By this 
means tho intermediate oxide on one plato takes 
another molecule of oxygen, which tho other plate 
loses. Upon disconnecting our dynamo, there is 
energy in the side having the lower oxide, to drag 
(as it were) the superfluous oxygen from tho other 
plate ; but this cannot take placo until a paeBOge is 
ANDEOMEDA. h. m. „ , 
I . m Androm 0 30 + 33 4 
' 2. v „ • CO + 22 47 
3. 60 1 49 + 30 40 
4. i 23 32 + 42 30 
5. B . A . C. 8245 . . . . : 23 30 + 44 20 
AQUAEIUS. 
• 0. • 4 Aquarii 20 44 — 6 10 
7: 5 „ 45 — 5 68 
8. 7 60 — 10 11 
9. 18 21 16 — 13 30 
10. B 596 40 — 2 46 
• i l l . 28 54 — 0 5 
12. 32 57 — 1 36 
13. 39 22 5 — 14 18 
14. Anon 22 — 10 39 
15. Anon 29 — 8 16 
16. 66 • 35 — 7 il 
17. 69 40 — 14 19 
IS. B 625 52 — 25 48 
19. <t> 23 O — 6 61 
20. 303 B 23 10 — 12 25 
21. 22743 A . 0 11 — 19 36 
22. 4" 12 — 10 16 
23. 100 24 — 22 10 
24. L L 46090 25 — 11 48 
26. 104 34 — 18 37 
27. w« 35 — 15 21 
28. 107 40 — 19 21 
A Q U I L A . 
29. B 447 Aquila) 18 26 — 5 11 
30. B 404 43 — 8 2 
31. B 483 57 — 5 62 
32. 24 19 11 + 0 5 
33. B 498 21 + 1 56 
31. 30 22 — 3 5 
35. L L 30803 (?) 23 + 2 38 
/< 27 + 7 7 
37. i 30 — 1 33 
38. 46 
39. B 610 38 + '4 46 
Ariuo. 
40. L L 14088 Argou 1 8 — 22 27 
41. Anon 7 10 — 23 6 
42. Anon 55 — 12 13 
•13. 14 58 — 19 19 
44. L 3344 8 24 — 20 25 
45. K o 2 — 25 21 
40. L 3833 21 — 28 14 
47. It 10 4 — 37 7 
48. a 21 — 30 25 
5-8 
69 
6 
4-8 
4-5 
61 
7-8 
9 
— 8 
6 6 
0 
0 
4-6 
Var. Spectrum. 
H — 5-0 
7' — . 
6 — 9 
6"'l 
4-8 * 
4-4 
Var. Col. 
Var. Col. 
74 
74 
5 2 
78 
6 
0 3 
44 
4- 6 
5- 4 
7-0 
— 0 
— Si 
— 7-2 
— 53 
— 0 
8J 
5 0 
6 
4-9 
65 
4-4 
— R 
— 8 
Herschel. 
Schmidt. 
Cornish. 
Gore. 
Franks. 
Herschel. 
Gould. 
Gould. 
Herschel. 
Birmingham. 
Herschel. 
Herschel. 
Gould. 
Bi i inker. 
Hind. 
Franks. 
Hersohel. 
Secchi. 
EspinJ 
Schmidt. 
Schulhof. 
Schmidt. 
Herschel. 
Schmidt. 
Herschel. , 
Herschel. 
P. Smyth. 
Birmingham. 
Birmingham. 
Knott. 
Herschel. 
Birmingham. 
Franks. 
Gould. 
Gould. 
Gould. 
Herschel. 
Birmingham. 
Gould. 
Birmingham. 
Pickering. 
Herschel. 
Gould. 
Gould. 
Gould. 
Gould. 
Gould. 
T . E . E s p l n . 
W . H . Gage. 
T . Read. 
[To be continued.) 
C A R B O N O O N N E O T I O N S . 
[20238.]—THE plan suggested by " Beetle 
Crusher " of drilling a vertical hole iu the carbon 
aud filling it with lead, I usod to find defective, 
until I improved upon it as follows : Place a small 
piece of platinum foil, tinned on the upper surface 
made for the electricity—as it were, a back door to 
find its way to tho opposite side, and in by another 
back door ; for, tho immediate space being occu-
pied, no room is left for tho passage of tho elec-
tricity till another way is afforded j ami thus, by 
completing tho circuit, wo can intermediately 
employ tho olectricity for work, or any purposo wo 
roquiro. 
But it is a mistake, I think, to use BO large a 
quantity of metal to conduct tho electricity pro-
vided by only a thin coating of oxide. As the 
possiblo store of energy must depend upon the 
quantity of oxide present, it is evident that there 
is a great disproportion between the large quantity 
of metal employed for conducting, and tho small 
quantity of oxide furnishing the electricity. 
To improve upon this, I propose that a number 
of flat, porous jars bo provided, tittiDg iuto a 
suitable case. Iuto the middle of each of these 
should be put a thin plate of lead, and filled up 
with the oxide of lead; and then that the acid 
liquid be poured over all so as to fill every vacancy. 
Now, notwithstanding the extra space occupied by 
tho porous jars, it is plain that by this method a 
much larger quantity of oxide is stored in the same 
space, and the construction of the buttery is rendered 
much more simple. 
Every alternate plate is to he connected to one 
conducting wire, and the other alternate plates 
with the other conducting wire, and by this method 
we may get a large surface of plate connected 
with a large quantitij of the oxide; aud hence a 
much larger storing capacity. ' 
But we are not confined to lead as our metallic 
conduotor, nor to its oxide as our oxygen carrier, 
for there are a variety of substances which will be 
found suitable to fulfil the required conditions. 
Aud it is a fortunate circumstance for our first 
cost of battery, that in iron—the cheapest of metals 
—we have, as I think, the most suitable metal 
which could be found to answer the purpose, for 
we have the three oxidos—namely, the protoxide, 
the intermediate black i jde commonly called the 
magnetic oxide, and the sesquioxide, aud it so 
happens that this intermediate oxide is a combina-
tion of the other two. But, moreover, all these 
oxides aro insoluble in phosphoric acid, or nearly 
so; and hence wo have a successful method of 
forming a choap secondary battery by employing 
the oxides of iron and dilute phosphoric acid ; aud 
possibly the cheap salt phosphate of soda might 
bo found to auswer in the place of phosphoric 
acid. Now, adopting tho plan of porous cells 
described, and using thin iron plates, all the cells 
may be packed with the magnetic oxide and the 
liquid supplied; and then all would bo ready for 
the application of the dynamo to Btoro up energy. 
Or, instead of this oxide, we might supply every 
alternate cell with tho protoxide of iron, and the 
other alternate cells with the Bejfcuioxido of iron, 
and then the liquid being added, the battery would 
at once be ready for doing work. But iu the 
latter method the weight of each of the oxides 
should be Proportioned, so as to form tho magnetic 
oxide, aufl nothing ovor, making all capable of 
being eifeetivo. By this plan of battery it will be 
evident that every surface of tho colls will have 
opposite to it another surface, having opposite 
polarity; the extreme ends of course excepted. 
I hope some of our readers, who may have 
handy ull the materials and accessories required, 
will try the experiment, aud report tho result to 
the E N O L I S H MECHANIC, or point out any incon-
sistency in the chemical and electrical reasonings 
which I have put forward, and thus help us on 
the road to Buccess, which, as we know, is often 
the results of our mistakes. 
J . H . Huxley. 
I M P R O V E D B I C H R O M A T E B A T T E R Y . 
[20240.]—THE following is tho description of an 
improved bichromate battery which I have do-
signed, with a view to producing constancy, com-
pactness, and oheapuess. I t consists, as is shown 
in the annexed sTcetch, of a containing vessel of a 
construction which I will now describe. Take 
about 16iu. of glazed earthenware drain-pipe, say, 
5in. outside diametor, and fit one end of it with a 
water-tight stopper, having a lj in. hole in the 
centre. This may be of wood, turned to fit, sad 
afterwards made water-tight by pouring sumo 
melted pitch round tho edge. The IJin. holo should 
have a small conical nozzle fixed in, an shown, with 
a very email orifico at tho baso, capable of lotting 
1 
! 
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If , then, the pillar of the ordinary table-atand of a 
telescope he screwed into the bevel, and accurately 
square to it; uud if, further, the bevel itself be 
placed so as to coinoide with the plane of the 
Celestial Equator, wo shall have a form of equa-
torial mounting at once. The annexed figure 
shows a Smeaton's block out for the latitude £1° 
30'. The angle E N S = 38° 30', the co-latitude. 
N S. is the direction of the meridian, and T is the 
telcsoope. 
In reply to " J. 0. L.'s " next query (47295, p. 
387), the decimal of the year is calculated by the 
very simple process of dividing the number of the 
day of the year (supposed to begin at noon on 
January 1st) by 305 242. Thus, what fraction of 
the year is it at noon on July 14th '< July 14th is 
the 194th day of the year, and 194 divided by 
305-242 will be found to be -5312. Honce, any 
phenomenon stated to have been observed 1882 5312 
must have occurred at noon on July 14th of the 
present year—and BO on. 
The anawer to query 47314 (p. 388) entirely 
depends upon the particular body to which 
"Cymro" refers the Earth's rotation; because 
while with reference to any tixed stur she rotates 
366 times on her own axia duriog the year; as re-
ferred to the Sun, she only turns round 365 
times. This is, pretty evidently, because she 
is revolving round the Sun, and that hence the Sun 
appears to be moving (in the opposite direction) 
among the infinitely distant fixed stars. When, 
therefore, any meridian—say that of Greenwich— 
is synchronously opposite to the Sun and a fixed 
Star, at apparent noon on any given day, when 
the terrestrial rotation ugaiu brlugs that star on to 
tho meridian the next day, the Sun will seemingly 
have moved nearly two of his own diameters to 
the East, so that the Earth will have that piece 
more to turn upon her axis before our supposed 
station again comes up to him. "Cymro" wid find 
this all illustrated and explained at length on 
p. 595 of your Xth Volume. 
With a preliminary protest against the too 
nattering terms in which " Orderio Vital" refers 
to me in the final paragraph of letter 20242 (p. 402), 
I would say that, as soon as I have a little leisure, 
I Bhall bo happy to do what I can to render in-
telligible the principles ou which the observations 
of the coming transit of Venus will be made. 
If (as alleged in letter 20249, p. 401) Captain 
Newton really " has discovered the causes which 
regulate the wind and weather . . . and that 
with proper appliances at his disposal, he can cor-
rectly forecast the weather, the world over, for 
years in advance," I can only say that the sooner 
the Government shutB up tho Meteorological Office 
and subsidises Captain N. to reign in its stead, the 
bettor for the interests of the British nation. 
Unlike moBt prophets, however, Captain Newton's 
honour would seem to be confined to his own 
country ; although it seems odd—to say the least of 
it—that the name aod fume of a man possessing 
the quasi-miraculous powers of prevision asserted 
for him should he so utterly uukuown beyond New-
castle. Mr. Mitchell's claim, though, for this 
Northern Light, seems to me to partake altogether 
of the character of what is called, in Bociety slang, 
"rather a large order." "You may as well," BUYS 
tho Bchoolboy whose ethics are a little hazy, " tell 
a good 'uu at once!" 
To reply to query 47317 (p. 412) in extenso would 
require a pretty long urticle, instead of a paragraph 
at the end of a letter written in the very extremity 
of haBte ; but I may just say hero that the inclina-
tion of the Lunar Orbit to the Earth's Equator is 
a very material factor iu her diurnal change ie 
Declination. To begin with, the inoun value of the 
inclination of the Orbit of the Muou to the Ecliptic 
is 5" &' 42" ; but sometimes it will bo inclined to 
our Equator at this auglu moro than tho Obliquity 
of the Ecliptio, and sometimes at 6U 8' 42" law, 
Here is a preliminary rcurco of considerable varia-
tion ia the total difference in her declination. 
Then, again, wheu she is croeaiug the Equator, 
her movement in her Orbit tells moat iu changing 
her declination ; and wheu she is moving parallel 
with it obviously haa tho least effect iu doing ao. 
And, further, when she ia in perigee, her motion 
is notably moro rapid than when she is in apogee. 
If , then, we consider that the line of Nodes of the 
Moon's Orbit is perpetually shifting round on the 
Ecliptic in the opposite direction to that in which 
she is travelling (and this, bo it noted, at a rute 
which is not uniform); that her line of apsides (or 
her perigee and apogee) goes right round the heavens 
in a little less then nine years, aud that the eccen-
tricity of her Orbit is very appreciable, indeed; 
that, in fact, neglecting further detail, her path iu 
the sky is a most complicated one, consisting of a 
scries of spirals, contained within a zone extending 
nearly 5° 9' on each side of the Ecliptic, and vary-
ing most materially both iu direction and velocity, 
it will be easily seen that her change both in Right 
Ascension and Declination must be of a perpetual 
aud most varied character. 
A Fellow of the Royal Astronomical Society. 
S A W Y E R ' S V A R I A B L E S T A R TJ O P H I U -
C H I . 
[20201.1 - T U B very interesting notice of Mr. 
Chsndler s discovery of the short period of Mr. 
Sawyer's variable D.M. + 1-31 0S° leads me to 
forward to you a small chart, l^which it may be 
20 
+ 5-r-
XVII" 
O VARIABLE 
20" 
easily found by those of your readers who care to 
look for it. The chart is taken from the " Urano-
metria Argentina " of Dr. Gould, and as it is the 
copy of a copy, there may be slight inaccuracies ; 
but it will be correct enough to allow of the star 
being found easily with tho aid of an opera-glass. 
The history of this star is very brief. Its varia-
tion was suspected by Dr. Gould first, who fixed 
ita limita at half a magnitude 0 0 to 0 5. Its R.A. 
m 17b. 10m., and ila Decl. + 1° 21' for 1875. Mr. 
Sawyer, iu 1881, found a period for this star. He 
made its period D. 5 24. Mr. Chandler now gives 
its period as D. 0 83, aa given in your " Scientific 
News." 
I made some observations of this star in May, 
which led me to believe that the period given by 
Mr. Sawyer could uot be correct. Hero are my 
observations :— 
May 14 0 4 
„ 15 6-8 
„ 10 fainter. 
„ 18 l l j h 60 
„ 19 l l j h 59 
,, 21 CO . 
„ 22 6 6 ' 
„ 26 6 7 
My observations were then necessarily discon-
tinued. These observations were all made with an 
opera-glass. 
The new.variable lies lr° N. of 41 Ophiuchi. This 
atar nearly marka the Equator. It ia the second of 
a delicate curve of five stars, the first of which is 
g Ophiuchi, while the third ia 30, the fourth 23, 
and the fifth the big star u Ophiuchi. Mr. Saw-
yer's new vuriable will be U Ophiuchi. 
IS E . E s p i n . 
7 V I R O I N I S , « V I R G I N I S , 70 O P H I U C H I , 
C A S T O R , &c. 
[20202 ] — V B U Y few measures of the small and 
distant comes of 7 Virginia have ever beeu made, 
owing probably to its faintuess and present dis-
tance from the bright stars, as 7 has usually been 
meaaured in twilight or daylight. It is an inte-
resting object, however, from the fact that about 
200 years ago it and the binary formed a fairly 
close triple atar, though of course noue of tho tole-
ncopcs then existing were capable of showing it aa 
auch. Sir W. Herscbel does uot mention it in hia 
observations of 7 from 1780 to 1803, though its 
dutunce from the bright stars was about 63" iu 1780. 
It is first noted in Sir John's first Catalogue as a 
UM star at 90* + 00" + (lb\20 2), and is alluded to 
iu hia Kh aud 7tu Catalogues; but, aa iu the case 
of tho first C atalogue, tho data are more estima-
tions. Smyth ulan alludes to it iu the "Cvel«" 
and " S | ec. Hart." IT, measured the angle (88 6°) 
iu 1832 4 with the Din. Tulley, and remarks "ex-
ceedingly difficult," but he did not measure the 
distance; Lament measured the distance (82 5") in 
1838 4 with the ll in. at Munich, but not the angle. 
The only complete and other measures I know of 
area's, 88 0°: 102 78"; 1880 27 (3«), magnitude 
11 0 Z : the southern star (B) of the biumy pair 
being taken as the initial point. This faint star 
has been distinctly seen by Mr. Ward and myself 
with 3in. aperture. There is a 91'" Btor (Arg. 
( - 1° 2600) about z8b" s a l itt lepy. . 
a Virginis. Iu Monthly Not. X L . p. 517, Mr., 
Burnham meutiona a faint (12'" Z) companion to 
Spioa at 32 9°: 144 S" : (1879-2.) This minute star 
waa discovered by Mr. Ward of Belfast (and 
independently by myaelf), in April 1874 ; both of us 
using 3iu. refractors. It is a much fainter aud 
closer object than Smyth's atur at Gi" :3G0". Smyth 
saya of Spica, "Thia beautiful star is in a clear 
dark field, and, in a manner, insulated, for it hasl 
no comes nearer than the one described." 
70 Ophiuchi. This interesting binary has two 
distant companions, alluded to by Smyth, but 
first measured by So. He gives a 11"'. (£] 215 OS" 
.-87 514"; b 12"'' UQ 07 2 ° — 1850 027. Se un-
fortunately omitted to measure the distance of b. 
The only other measures I know of are HI, a 
197 84° : 71304" ; 449-59° : 87 209"; 1S78 84. HI. 
calls them both about 13"' Z ; but this estimate is 
certainly too low, as they ate both easily visible 
with a OAin. reflector. If o is fixod, its place in 
1878 should have been about 229' : 75", instead of 
the observed position. If Se'8 measurea of a are 
correct, and I have no reason to doubt their 
accuracy, the motion of tho email Btar. is very 
remarkable. It should be carefully observed. 
Castor. I I and So measured a very distant cotu-
paii«onto Castor on one night in 1823, finding 
224-26° : 177-114", "measures, perhaps, a little 
iuaccurate." Smyth alluded to this as " another 
very small acolyte at u distance, in the s p. quad-
rant of the field," to which Mr. Chambers, in his 
new edition of the " Cycle" adda, " [which, how-
ever, appeaia to have no physical connection with 
the primary: at leaat the alteration iu angle and 
distance are so small in half a century as to seem 
accidental."] I do not remember any measure-
of thia object which could warrant this strange 
statement. If no change has occurred, the pre-
sumption would he that this small star is physically 
connected with Castor. I should be ghid to hear 
of any recent measures of thia star. 
With regard to some of the stars mentioned in 
Mr. Perry's interesting and valuable communi-
cation (letter 20181. p. 319), I would remark that 
his distance of Z 1777 (by a misprint 1772) is con-
siderably too email. HI. gives 230 10° : 3'450", 
1879 40. In (3 224 and 355 the measureB attributed 
to 3 are Da's. De's distance of n Corona; in 1875 
ahould be 0 86", and Mr. Perry's diataucta of £ 
Herculia are too small. In 1875, I found a 14^ 
companion to a Serpeutis (xv.'' It'" + 1" 19') at 
about 40' distance, which I should be glad i i Mr. 
Perry would kindly measure ; about 11' fi-, a 
little p. a, is the lovely pair - 2011 (OZ 308). 
H . S. 
{ H E R O U L I S . 
[20203.]—THE distance of £ Herculis, given in 
the little list of teat objects, on p. 382 of Vol. 
X X X I . , referred to by Mr. Simms (letter 20213, p. 
377), waa the beet and latest I could ohtliiu at the . 
time of writiug-viz., |3's with the lfljin. at 
Chicago, 127-0° : 1-51" : 1878-4 (the distances in the 
Mt. Hamilton (Lick) Observations are " far from 
satisfactory "), and knowing that the small Btar 
was approaching tliat part of itiuibitin which it 
would be at its farthest apparent distauce from the 
primary (at which period, it had beeu seen with 
telesoopes of about 3jiu. aperture), I iuoluded ? in 
my list, placiog it, howover, as the last, aud, there-
fore, most difficult object among tho tests for the 
dividing and defining powere of a 3|in. achro-
matic ; and I ooufose I have not us yet beeu able 
to see tho "absurdity " of so doing, us asserted by 
" F . R . A . S . , " aa p»ge 110 of Vol. XXXII .—the 
moreso aa " F i t A S." had previously given thia 
very star as a test for this u'pei turn iu a list on page 
319 of Vol. X X X I . (a list ou which I have some 
remarks ou page 3S0). |3'4 measured distauce in 
1880 is probably rather too small, one or two more 
measures would possibly have altered it somewhat, 
for the comes in 1880 had certainly not commenced 
to approach tho principal star, but bad, and has, 
uot yet arrived at its furthest point. If Mr. Simms 
will refer to the measure) of OZ and Da, which 
were made wheu the small star was in about thu 
present part of its orbit, he will see this fuynim-
self. Of course, a dilferenco of ,2-10thof a second is 
a very amull quantity ; aud measures of a star of 
this description differ considerably inter se. I have 
before me nearly sixty observations of i , made by 
a. most experieuced observer, using a very fine 
9Jiu. refructor, armed with a pow, \ of 910, aud 
driven by uu excellent clock, the measures ull being 
niude by daylight ur twilight ; yet, M one 
oocution, two lets of measures, tukeu at au interval 
of only thrue weeks, vary from OSS' to 118', 
and on another two sets mudo withiu a fortnight 
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el each othor vary from 1M0" to l'6l". perhaps it 
may not bo out of ])laco, iu connection with thia 
quettMW, to draw attention to a fact which I be-
lieve ia not generally known—viz , that £'e ao-
callcd "measured" dintancis below 0 8" nre not 
measures, itrictly fpoaking. but only careful esti-
mations: "non mensuratro propr-e, Bed potiua 
taxalrc,' hesaya. It should not \o forgotten that 
though Da'a rulo was founded on a very large 
number of experiments, yet those expeiimeuta woro 
madomany yeaiaago, aud the largeat inatrument 
employed in them would bo considered of quite a 
moderate size at tho prtaent day. According to 
hia formula the separating power of the Dorpat 
reflector was 0 4b", ybt tJiia teleacope on aome 
occasions showed btars only 0-35" asunder, " dis-
junctto lineola 6ubtiliBft'm*s" and a modern re-
tractor by, Bay, Alvan Clark, of tho aame aperture 
would, I think, be unquestionably finer than tho 
Dorpat. 
A short time ago I was reading an account of 
tho performance of a 6in. (French) refractor by 
MM.Drunner, whiohhaa latelybcen mounlod at the 
Lyons Observatory. ThiB telescope (to quote from 
tho account in the Complex Rendu*) "avec uu gross-
issiment do 200 fois dedouble uettemout le onm-
pagnon de y d'Andromede." This seems almoat 
mcrsdible, excellent as the telescope appears to be, 
for H with the 18Jin. at Chicago found the distance 
to be only 0-36" in 1880 00, while Hall with the 
26in. at Washington obtained 0 33" from three 
nights' mooBures at the eame epoch ; therefore, 
according to Da's formula, it would require a 13in. 
aperture, and of course a high power, to separate 
ine components. Yet M. Andre says he could 
measure the distance with the Lyons refractor ! 
H . S. 
C O M E T a, 1882 ( W E L L S ) , 
[20264.]— TnouOH this comet has not beon the 
conspicuous object that, in accordance with theory, 
it should have been, it has nevertheless boen a 
most interesting objeot to astronomers. Not only 
on account of the great difference between its 
observed and comptittd brightness, but becaus9 its 
spectrum has differed so considerably from all tho 
comets that have been fpoctroscopically examined 
since 1664. 
Sodium appears to be one of the chiof constituents 
of thia comet; indeed, the D liDes have been BO 
conspicuous in its spec' not, that, according to the 
Greenwich observers, *'the Comet migbtalruoat be 
said to Bhine by monochromatic light," From tho 
observations of Dr. Copcland at Dun Echt, aud 
Prof. Vogel at Potsdam, both of whom have suc-
ceeded in dividing the D lines, it is evident that 
the density of the glewing gas must be very great. 
In fact, there was a sufficient amount of this sub-
stance to impart a docidedly yellow lingo to the 
nucleus ; this I particularly not'd on May 31st. 
From thcao revelationB of the spectroscope, I 
think wo may concludo that it ia owing to the 
presence of sodium that the comet has not proved 
itself BO brilliant an object as it waa expected to be. 
London, July 9. B. J . Hopkins. 
P T O L E M i E T J S — T E S T S F O R 31n. T E L E -
S C O P E . 
[20265.]—ON July 8th, 12.30 am. , 3J hourB 
after last quarter, 1 had a good view of Ptole-
mrcua with 3in., p. 160. 
One of the so-called pit', seen by your corre-
spondent, Mr. A. S. Williams (20236), viz., the 
one under S. E . wall, appoared as an indiBtiuct 
ring; but it gave me the impression of 
a shallow saucer - abaptd depreaaion. arThere 
appeared to be no trace of shadow, either inside or 
outaide. .Tu)t N. of the crater was a similar appoar-
ance. Tho ring of this was more clearly defiued 
than the first, aud slightly larger than the crater. 
Hero again there seemed nothing to indicate 
-depth. Another ring, about 4 diameters of the 
crater S. was by no means so distinct, indcod, 
scarcely held satisfactorily at all. I fancied they 
were all getting more distinct as the terminator 
approached the W. edge of the wall; but 
clouds interrupted observation for the night, and 
I saw no more. The ridges, mentioned by 
Mr. Williams were not eecu at all. 
Will " F . R . A . S . " kindly give me the present 
distances of the pairfl X Ophiuchi, T Ophiuchi, and 
I Urirn. In the case of the two latter I got a clear 
black ' i io division between the discs with 160 ; and 
tho first I divided easily last night by screwing off 
the field lens of 160 eyepiece. Are thcao sufficient 
tests for 3in. aperture ? I am a beginner, and my 
teleBcope is a now one (not a five-poundcr by the 
way), whose performance has pleased me much so 
far as I am able to judge of it. 
E . S. Bea'ven, • 
C A T A L O G U E O F S U S P E C T E D V A R I -
_ A B L E S T A R S . — I I . 
Aries—Auriga—Bootes—Cancer—Canes V e -
naticl—Canes major et minor—Caprfcor-
nus Cassiopeia. 
[20266.]—WE bor to continue our catalogue of 
lunpecttd variable stars : — 
Ann:.1!. h. m. „ , 
49. Arietis — — 
50. 25 — — 
61. 38 2 37 + 11 61 
62. 47 2 60 + 20 6 
AUBIOA. 
63. 16 Aurigro 5 8 + 33 12 
64. v 40 + 37 15 
65. ir i 61 + 45 65 
66. B . 141 : 6 9 + 39 30 
57. 65 7 12 + 37 2 
BOOTES. 
68. v Bootia 13 43 + 16 26 
69. Aroturui 14 10 + 19 49 
60. 15 17 + 10 47 
01. B 327 18 + 8 38 
62. B 328 18 + .26 16 
63. 31 31 + 8 41 
64. L L 27017 43 + 8 30 
CANCKB. 
65. 36 Cancri — — 
66. 37 — — 
67. t 8 37 + 29 12 
68. 62 — — 
69. B 211 8 48 + 17 41 
CANES V E N A T I C I . 
70. 60 B. Can. Ven 12 39 + 46 9 
71. B . A. C. 4632 . . ' 13 45 + 35 U 
CANIS MAJOR. 
72. v1 Can. -M»j 6 29 — 18 32 
73. v' 31 — 19 8 
74. r» 31 — 18 6 
75. L 2470 45 — 27 11 
76. 9 47 — 11 61 
77. £ 53 — 28 48 
78. a 66 — 27 45 
79. 8 7 3 — 26 12 
80. 27 8 - 26 7 
81. 30 13 — 24 24 
CANIS MINOII. 
82. 3 Can. Min 7 20 + 8 32 
83. i' 26 + 3 35 
84. 9 27 + 3 41 
85 34 + 8 39 
86. 4414970 36 + 3 64 
CArnicoBNua. 
87. 48381 Caprio 20 7 — 27 24 
88. V 9 — 21 42 
89. Anon 23 — 12 38 
90. 29 21 7 — 15 47 
91. Pxxi. 87 14 — 23 18 
92. 41 33 — 23 66 
93. 46 37 — 9 46 
CA>SIOPKIA. 
94. e Caasioptiro 1 45 + 63 6 
95. 64 — — 
96. B 668 Cafaioptito 23 65 + 69 41 
6-3 
6-7 
41. 
4 8 
6-
4 3 — 6 3 
Var. Col. Mag. Spect 
6 9 — 8 
Col. and Spect. 
6 - 7 4 and Col. 
7J — 9 and Colour. 
6 4 
60 — 7 0 
6 4 
6-9 
56 
67 
6J — 8J Var. Col. 
6" 
5-
4-7 
40 
42 
6 0 
4-6 
26 
3.6 
29 
*§ 
6 3 
3 9 
62 
6-2 
68 
63 
6 
6 
6J 
6 
7 
6 
5 
41 
64 
7 
- 70 
- 6i 
— 70 
— 2 
— 8 
— 81 
Herschel. 
Herschel. 
Herachel. 
Horschel. 
Franka. 
Espio. 
Soochi. 
Birmingham. 
Franks. 
Schmidt. 
Secchi. 
Heracbel. 
Birmingham.-
Birmingham. 
Gould. 
Gould. 
Herschel. 
HerBchel. 
Dombowaki. 
Herachel; Gore 
Birmingham. 
Schmidt. 
Franks. 
Herschel. 
Herachel. 
Herschel. 
Gould. 
Eapin. 
HerBchel. 
Gould. 
Herschel. 
Gore. 
Horschel. 
HerBchel. 
Hcrachel. 
Herschel. 
Baxendell. 
Gould. 
Gould. 
Gore and Secchi. 
Gould. 
Franks. 
Franks. 
Franks. 
Franks. 
Horschel. 
Herschel. 
Birmingham. 
T . E . E s p l u . 
W . H . Oage. 
T . Read. 
[To be continued.) 
R A I L W A Y - S I G N A L S . 
[20267.]—BAILWAY-EIONAM are thinga on which 
a great deal depends, and on which no misnppro 
hension should exiat; and yet, when we come to 
exnmino the arma at different placea, we find many 
different angles are Bhown for what ia intended to 
be tho same Bi'gnal. Be thia as it may, steps are 
now being taken by one of the large companies to 
make every Bignal work uniformly, aud to esta-
blish a rulo by which this uniformity may be 
brought about; and, for all that I know, other 
companies may bo doirrg the aame. The reaaon 
for aubmittiug this queatinu to your readers is to 
eoo if they approTe of the following angloa for the 
variotiB aignala : — 
Danger.—Arm to be horizontal; but to be taken 
as a danger-signal 5° above or 6° below that posi-
tion. From 6° to 45° to be treated aa a " Doubtful 
signal," and worked on as " Danger." 
Clear. — Arm-in-arm position between 45" 
and 85". 
iVb Signal.—Arm down into post, and obBcurer>» 
from view—85° to 90"—to be treated aa " Danger" f 
signal, if it should occur after the arm haa been 
brought into ueo. 
If anyone disapproves of these tingles, will he be 
so good as to Bay so, as by doing this assistance 
will be rendered in Bottling a somewhat important 
question? Some controveray also exists as to how 
the quadrant is to bo taken—i.e., whether the de-
gree should bo opposite the centre of the tym or 
the bottom. This lattor may soem ludicrous, but 
a sketch in my possession (just, received from an 
authority) show s tho bottom of the arm cutting the 
degree intended, and not a line drawn from the 
axlo through tho centre of the arm. The lino ia, 
howovor, taken from tho same e< ntre in the former 
instanoe, but the arm iB drawn as stated. 
Tho inclosed tracing shows tho arm at zero, that 
point being opposite ita centre; and the arm as 
shown for 85° by the authority in question. I soe, 
on perusal, that I have drawn thia second i n n 
HMfc'lt t ifftSftifa 
about 2" too far to the right—friends will note this 
correction—and then Bay what they think of it for 
"5° ! H . Stooke. 
T H E B E R L I N E R V I O L I N . 
[20268.]—To seo one'a efforts and experiments, 
appreciated by the approval of experienced critics 
should be the first ennaideration to every inventor, 
hence I foel grateful for the most oncouraging 
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by jr. Dumont, .a Caen hospital snrgoon. 
Tlut it would appear that tho substanco is 
by no moans an infallihio roraody; of.hor 
medical mon having injected it in Rovoral 
oasaf, without apparent good rosult, while, in 
still othor cases, it has merely abated tho 
violcnco of orisos, and given a littlo calm—a 
roault obtainablo equally by othor moans. 
1 L Payart proposeB that there should bo fcl. 
up, in the markut-placcB of French provincial 
towDH, a drinking fountain, whioh should be a 
means of useful instruction to the peasants and 
others around. "The Galileo fountain," ho 
mmcs it. Tho form is that of a pyramid some 
13ft. high, renting on a blook of stone, whioh 
measures exactly one cubic metre (recalling tho 
metric system). One motre is divided on one 
face of tho cube. Four stop-cocltB, with plenti-
fu l flow of water, aro fixod on tho faces of the 
sub-bnsomont. The pyramid has a lightning-
rod, and at top, a wind-vono, giving the four 
cardinal directions. On ono of tho pyramid-
faces is an aneroid-baromoter, on tho second a 
thermometer, on tho third a clock, and on tho 
fourth, aro geographical indications of the 
commune, or canton ; tho longitude, latitude, 
altitude, &a. The remaining epaco presents the 
namos of tho inventors of tho various instru-
ments, and the dates of their inventions. (The 
fountaiu is represented iu La Nature, July 8.) 
A plentiful supply of vanadium (now largely 
u«cd for aniline dyes) has been found by M M . 
Osmond and Witz in the sooriao of tho Creusot 
works, from dephosphoration of certain cast-
iron. Those scoria; contain 2 per cent, of 
vanadic acid, and havo meroly to be treated 
with hydrochlorio acid to yield a groon liquor, 
which can bo directly utilisod in dyeing. 
rrom experiments recently mado by M i l . 
Bouiey and Gibior, it appears that the triobinrc 
ia m;ut aro killed by being submitted to a tem-
perature of 20", and even 15°, bolow zoro, Centi-
grade. 
EnrtATtnr.—" Soientific News," p. 425. Note 
on Hildoshoim rosebush. Tho dimensions aro 
giv.;u incorrectly, and should bo, height about 
3Sft., width about 34ft. (i.e. " onzo metres," 
and " dix metres.") 
L E T T E E S TO T E E E D I T O S . 
U S E F U L A K T ) S C I E N T I F I C N O T E S . 
A n Artes ian Well .—A true overflowing 
Artesian well, tapping the chalk formation, has 
just boon carried out in tho neighbourhood of 
Wokiug. Tho waterworks company, established 
for the supply of that district, has, for tho last Bix 
minths, Doen sinking a large shaft at Wost 
Ciandon, through thu London and plastic clays, 
and, a fow days ago, the chalk water-bed waa 
touched by it at a depth of 310ft. below ground, 
when tho water immediately rose in tho shaft, 
finally overflowing the surface at a height of 200ft. 
over sea-level. U is not often that a woll sunk for 
ovor 300ft. ia dry soil touches a spring strong 
enough to overflow the surface, and it must bo a 
source of considerable gratification to those 
iaterostcd in tho project to know that tho antici-
pations of the engineers havo been so completely 
realised. 
Electrio Transmiss ion of Power. — J . 
J . Chretien states that tho first attompt to transmit 
motive power by electricity was made in 1873, at 
the Vienna Exposition, by H . Fontaine In 1870, 
at Philadelphia, and in 1878, at Paris, tho experi-
ment was repeated. Patents wore afterward taken 
out by Chre tien and by Folix for the application of 
this mode of transmission to cranes aud hoisting 
apparatus. Important experiments upon plough-
ing by electricity wore mado at Sermaizo, early in 
1879, and eiuce that period groat progress has boeu 
mado in pumping, pile-driving, punching, 
sawiug, Bowiug, embroidering, weaving, printing, 
etc. He thinks that it is safe to calculato upon the 
transmission of 50 por cout. of the whole power. 
Falls and watercourses, when properly regulated, 
would allow the utilisation of a considerable 
motive force, at tho BIIUO time that they favoured 
irrigation and diminished the probability of dis-
astrous frcshots. Tides and windmills, in Bpito of 
tho iutorraitteuco of their labour, may be advau-
ta^e0U3ly uBod through the help of accumulators. 
Solar heat, when transformed into cloctricity, Booma 
to offer a moro desirable solution thuu tho diroct 
application to tho production of steam. Coal cau 
he more profitably employed uudor largo boilers, 
which supply poworful and well-porfectcd motors, 
at a mourn: • rato of consumption, than undor 
smaller boilers, which consume from five to thirty 
times as much f uol per horse-powor. 
[IVe do not hold ourselves responsible, for Oir. opinions of 
our correspondent.1/. Tlie. ICditor respec.tf til.hi requests th'il nil 
communications should be lirawn vp as briefly as possible.] 
All comm IJmicatiov s should lg addressed to Iht. KDITOK of the 
ENOI.ISII MKCUANIO, 31, Tavistock-slreet, Covcni-yarden, 
W.O. 
All Cheques and Post-office Orders to be made ratable to 
J . FASSMOan EDWABDS. 
*.* In order to facilitate reference. Correspondents, when 
speakiuef of any letter previously inserted, iuill ohliye by 
mentioning the number of the Letter, as weii as the pays on 
which xl appears. 
" I would have everyone write what he know*, and aa 
much as he knows, but. no more ; and that not In thia 
only, but in all other subject",: For such a person nmy 
aav'o some particular knowledge and experience of the 
ifature of such a person or such a fountain, that as to 
other things, knows no more thin what everybody dooH, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of pliysicks : a vice 
from whence great inconveniences derive their original." 
—Montaigne*s Essays. 
C A T A L O G U E O F S U S P E C T E D V A R I -
A B L E S T A R S . — I I I . 
{Continued from page 427.) 
[20285.]—Copheus—Getus—Corona Borealia 
Corvus—Cy irons—Dolphin us. 
W E L L S ' C O M E T — M A T H E M A T I C A L V . • 
G R A P H I C A L . 
[20280.]—CLOUDY weather proven ted mo search-
ing for tho comet until J uly 6th, when I at once 
found a strange body near tho place given for that 
dato. but differing very much in appearance from 
Wells' comet when I last saw it. It much 
rcaombled the nucleus of tho great comet of last 
yoar, or the planet Mars slightly out of focus. I 
could not detect any coma or tail in the strong 
twilight with a 3in. o.g. Ou the next ovening I 
found it had moved about tho right distance for 
Wells' comot, but the direction of motion was 
slightly towards tho ecliptic, instead of, as it should 
havo been, away from it; but on tho 8th and 9th 
it had only movod about half the former distanco 
osch day, and bent down still more towards the 
ecliptic. On Sunday night it was plainly visible 
to tho naked eyo when aliout three degrees abovo 
tho horizon, sinco which time clouds havo pre-
vented any further observations. I append 
approximate positions of this body, which I have 
also sont to tho Astronomer Roj'al:— 
R . A . N.D. 
JulyClh 10h. 20m. 12° 15' 
„ 7th 10h. 25m. 11° 2-5' 
„ 8th 10h. 27m. 11° 0' 
„ gth 10b. 29m. 10° 35 
May I ho allowed to oxplain, in reply to your 
correspondent, " W. C. E . " (letter 20211, p. 377), 
that I did uot intend to convey tho moaning that a 
mothod of finding a comot's orbit by projection 
CEPHEITS. h. m. „ , 
97. S Cephei 20 27 + 62 35 
98. B . 679 21 9 + 59 37 
99. 25 22 14 + 02 4 
100. B . 010 18 + 65 21 
101. 26 23 + 04 23 
102. B . A. C. 8122 23 12 + 72 52 
103. T 14 + 65 24 
104. B . 661 46 + 74 61 
C K T U S . 
105. 11 Ceti 0 21 — 1 55 
106. 15 32 — 1 18 
107. 37 1 8 — 8 36 
103. 43 •. 1 6 - * 1 G 
109. L L 2593 19 — 4 36 
110. L L 2798 25 — 7 21 
111. 61 68 — 0 55 
112. 79 2 2!) — 4 11 
113. 85 2 35 + 10 8 
114. 93 66 + 3 47 
115. — 23 60 — 9 44 
116. 3 68 — 11 12 
Conov*. BortEALis. 
117. X1932 15 13 + 27 16 
118. p. 31 + 39 22 
119. r 1964 34 + 3S 37 
120. Anon 43 + 28 41 
COEVTJS. 
121. 3 Corvi 12 4 — 22 48 
122. s ,y 4 — 21 67 
123. 7 „ 9 — 16 63 
124. a 23 — 15 61 
125. 2 6717 23 — 23 0 
126. » „ ' 25 — 15 32 
127. 0 , 28 — 22 44 
CYONCS. 
128. B . 492 19 14 + 27 0 
129. f) 26 + 27 41 
130. B . A. C . 0728 19 31 + 43 22 
131. P. xix. 276 ' 41 + 35 48 
132. B. 614 42 + 44 49 
133. a 62 + 31 46 
134. 27 20 1 + 35 31 
135. B . A. C . 6959 8 + 61 0 
130. B . A. C . 7001 13 + 38 32 
137. •»> 26 + 48 42 
133. 47 29 + 34 46 
139. B . A. C . 7114 29 + 40 34 
140. 03 21 2 + 47 10 
141. B . A. C . 74b9 26 + 61 67 
I" ELrnrsva. 
142. B . 668 Delpb 20 19 + 9 39 
143. B.609 39 + 17 39' 
144. 13 41 + 6 32 
145. 14 43 + 7 23 
146. B . 673 61 + 15 47 
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Var. Col. Mag. 
7 
r, — o 
8 
6 
6 
6 , - 0 
Hersrhel. 
Birmingham. 
Herschel. 
Seochi. 
Horschel. 
Fruuks. 
Argolaudcr. 
Secchi. 
Hcrschel. 
Herschel. 
Gonld. 
Gould. 
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Franks. 
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, W . H . Gag*. 
T. Read. 
Errata.—Catalogue of Suspected Variable 
Stars .—II . S A W Y E R ' S VAIIAADLE U Orniucui.— 
No. 79, for 8 Canis mnjoris, road 5 (delta) Canis 
inajoris. No. 86, for 4414970, road L . L . 14970. 
No. 87, for 48381, read L . 8381. In my letter (No. 
20201, p. 426), instead of " tho big star p Ophiuchi," 
road "the big star ? Izota) Ophiuoai.—T. E . 
EsriN. 
could bo Buperior to a mathematical investigation : 
tho projectioual mothod will be truo to within 
certain limits, depondiug upou the skill and care of 
tho operator, thu mathematical will bo porfoct if 
the data aro correct; but. I conceive any orrors in 
tho latter will be embodied iu tho rosult. 
Iu finding an orbit, throo points aro assumed, 
forming a parabolio curvo that will pass through 
tho obsorved places, having tho sun for its focus, 
and the radii vector joiuing thoso poiuts wilh tho 
aun, and the distanco bctweon them shall be equal 
1 
J U L Y 2 8 , 1 8 8 2 . ENGLISH MECHANIC AND WOELD OE SCIENCE: No. 905. 475 
a now object. In making theso quotations I do 
not wish to clear myself from all blame, and I 
greatly rogrot that by attaching a meaning to the 
"Astronomical Notes" in this journal, which I 
boliove they wero not intended to convey, I have 
been tho means of disseminating an erroneous state-
ment by the aid of your valuable journal, for 
which I am very sorry, and can only hope that 
your roaders have not beon greatly inconvenienced 
thereby, and be assured that next time I auuounco 
a discovery it will be of something more recent 
than that of the planet Mars. J . L a n e . 
29, Wyvis-streot, Bromley, E . , July 22. 
C A T A L O G U E O F S U S P E C T E D V A R I -
A B L E S T A R S . — I V . 
[Continued from page 4-19.) 
[20311.]— Draoo—Eridanus—Gemini— Her-
cules— Hydra—Laoerta—Leonee, Major et 
Minor. 
than a year, it seems quito certain that the streaks 
aro olovations, which differ from ordinary ridgeB 
principally by their great breadth, compared with 
their very low elevation. This being the case, it 
will bo cloar that the Bpaces between the str--.sk* 
will really be slight depressions, and more than 
half of the curious hollows shown iu Mr. Ingall's 
drawing seem to occupy such eituatious. Several, 
howevor, are apparently right in the path of some 
of the brightest streaks. 
Nono of these depressions, howover, appear to 
bo precisely tho same as thoso seen by Schroter 
and myself. At the time of the observation of 
June 23rd, 1832, the two pits wore nearly as con-
spicuous as the large crater A, and there was 
nothing else visible upon the floor at all resembling 
them. The appearance of tho littlo crater B seems 
very carious; it always appears easy to me, even 
with the 2Jin. refractor. The floor also has never 
appeared to me perfectly smooth. The little 
mound N.W. of the crater A is probably the 
highest portion of a ourvod ridge, which incloses, 
with the other ridgo, running north from A—a 
DBAOO. h. m. „ , 
147. 10 Draconis 13 47 4- 65 27 
148. B. A. C. 6341 16 68 + 53 20 
149. 17 16 33 + 53 10 
150. p. 17 3 + 64 38 
151. 42 18 26 + 65 28 
162. e 19 49 + 69 68 
163. P . xx.. . 257 20 30 + 72 1 
EniDANUS. 
154. Eridani , 2 50 — 9 23 
155. 5 „ 52 — 3 3 
156. pz „ 67 — 8 10 
157. 12 „ - 3 7 — 29 28 
153. E 27 — 9 62 
159. 3 37 — 10 10 
160. y 62 — 13 61 
161. «' 4 28 — 30 1 
162. 64 64 — 12 44 
163. L . L . 9667 5 1 - 8 49 
164. 66 5 1 - 4 50 
1G5. 63 6 3 - 4 38 
G E M I N I . 
166. B. 121 Gen.iuor.: 5 38 + 20 32 
167. B . 144 „ 6 18 + 14 47 
168. 32 ,, 
169. 33 6 42 + 16 22 
170. 35 43 + 13 34 
171. T 7 3 + 30 26 
172. i 18 + 28 2 
173. 76 36 + 26 7 
174. K 37 + 24 41 
175. B . A. O. 2472 1 
176. L . L . 14571 ) 
177. I I . B . 36 43 + 33 32 
17S. f> 46 + 27 6 
179 47 + 22 20 
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187. it' 9 69 - 12 27 
188. L . L . 20556 10 31 - 12 41 } 
189. P 47 - 19 27 
190. L . 4540 63 — 33 4 
191. L . 4623 11 3 - 31 41 
192. L . 6013 69 - 34 69 
193. ^ 13 o - 22 18 
194. y 12 - 22 32 
L A C E B T A . 
195. B . 007 Lacer(a) 22 8 39 7 
L E O . 
196. 10 Leonis 9 29 + 7 30 
197 i 10 17 + 14 39 . 
198. 49 28 + 9 19 
199 46 + 14 27 
200. 87 11 22 - 2 11 
L E O MINOR. 
201. 16 Leon. Min 9 40 + 40 19 
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T. E . E s p l n . 
W . H . Gag-e. 
T. Read. 
P T O L E M 2 E U S . 
[20312.]—MY thanks aro duo to Mr. E . S. Beaven 
(lettor 20265, p. 427) and Mr. Herbert Ingall 
(letter 20288, p. 450) for their intorosting com-
munications on the subject. Tho floor of Ptolo-
mrous is ^covered by a close network of light-
streaks, u d froui the size and favourable position 
of this walled plain, special facilities are given for 
ascertaining their apparent nature. From nume-
rous observations, extending over a period of more 
considerably depressed surface. Under a high 
illumination it appears as a bright spot. 
Until lately neither of Schrbter's large depressions 
had been aeon, except under a very low illumina-
tion; but on June 25th, 18S2, though tho form of 
neither pit could be certainly traced, yot a littlo 
shadow was suspected under what, would bo tho 
place of the weBt wall of the southernmost one ; 
and on June 26th this pit was Been as a slightly 
darker patch, a littlo shadow being also Buspccted 
uudor tho weat wall; again, on June 27th, an ill-
defined dark patch was aeon in the place of thia 
object. 
Miidlor and Kunowaki saw the whole surface as 
if covered with low, short ridgos ; but sunrise on 
November 28th, 1881, gave tho impression rather 
of an immense number of very minute peaks, in 
addition to tho low elevations of some of the more 
prominent streaks. The fleor of this fine formation 
is certainly deserving of very careful attention, for 
roccnt observations seem strongly to confirm tho 
existence, not only of an obscuring medium, but 
also of real physical change. I t is difficult to 
imagine that tho temporary reduction of one of 
the brightest spots on tho floor to the brightness of 
a comparatively faint one CIOBO by can be due to 
anything but actual change. 
It may be remarked that Schrdtor'stwo principal 
pita have a very striking resemblance to Hyginus 
N., in form, size, and appearance. 
A . Stanley W i l l i a m s . 
West Brighton, July 22. 
S M E A T O N ' S B L O C K . 
[20313.]-IN your No. 903, July 14,1882, p. 425, 
I read: " Smeaton's block, concerning which 
' J . C. A.' puts query 47294 (p. 387), is nothing 
in the world but a wooden cylindor with its top 
bevelled at an angle canal to the co-latitude of the 
place of observation." Suchablockis not Smcatun's 
block ; it is a far more scientific thing than that 
which " F . B . A . S . " describes. In Dr. Bees' " Cyclo-
pedia," I read : "The plane of contact of tho two 
halves of the block ia ao sloped as to make an angle 
exactly equal to one-half of the co-latitude of the 
place of observation, with a horizontal lino, in 
which the underface of tho block ia supposed to 
be by its position." (Art. " Equatoreal.") 
The Smeaton's block is this: The altazimuth 
position is A ; tho equatorial position is B ; tho 
planes of contact, " uutosn angle is equal to one-half 
of th* co-latitude," ore B B ; the axis of rotation 
is C O. Tho telescope would, of course, be mounted 
on and above D D. Let our readers cut two pieces 
of cardboard to the angles oi the abovo diagram, 
and run a needle through tho centre of. and at 
right angles to, the line B B at E M O the card-
board in the direction of its piano 6urf ace, as shown 
above. They will at once see, on reversing its 
position—i.e., turning it half-round from D ' t o D 
without the dash — the beautiful principle of 
Smeaton's block. If the lower half is prolonged, 
and turned to the diameter of a gas or water-pipe 
—say 4in. inside and 6ft. or Oft. long—and the pipe 
sunk into the ground, you havo a compact, steady, 
and most useful stand, either altazimuth or equa-
toreal. N . S . Godfrey, F . R . A . S . 
St. Bartholomew's Vicarage, Southsea, 15th July. 
C H L O R I D E O F N I T R O G E N . 
[20314.]—IN letter 20305, J . H . Huxley makes 
further comment on the properties of chlorido of 
nitrogen. That principle which, more than any-
thing else, science of the last 50 years has teudod 
to establish—viz., conservation of energy—soem3 
with Mr. Huxley to carry small weight. I confess 
that, to my mind, a perpetual motion ia entirely 
unthinkable. I can iu no way picture to myself 
Buch a combination. But, to come more closely to 
the subject of this letter, let us take the ordinary 
process of making chloride of nitrogen. We act on 
(say) ammonium chlorido with chlorine gas. Now, 
ammonium chlorido is a perfectly stable body; 
when, however, chlorine cornea iu contact with it, 
in virtue of its affinity for hydrogen, it tears away 
tho hydrogen, and leaves the nitrogon andchlorino 
feebly linked togother. Now, here ia precisely a 
caao of tho rulo quoted by Mr. Huxley in his 
letter: "Whenever wo produce an elementary 
body it is nocesBury that an equivalent of soma 
other body should bo burned." We have, iu fact, 
conferred tho potential energy of f roo chlorine upon 
the looBoly-linked compound NCI 3 . Further, wo 
may note that for decomposition to commence it is 
necessary to touch it with one of certain sub-
stances, nearly all of which contain hydrogen, 
which may start tho decomposition by its affinity 
for chlorine. Similar coses may be found. I may 
mention one rocently under my notion. I found 
that a plato covered with peroxide of lend, whou 
placed in diluto acid with a plate of carbon, the 
circuit being completo, a galvanic couplo is formed 
which is precisely opposite in its action to ordinary 
A' - ;. 4, I««2. ENGLISH 1VLE0HANI0 AND WORLD OF SCIENCE: No. 9 0 6 . 4 9 7 
whcrea* in tl'O other npeeioi known it, in tho 
piimary oxis that becomes • tubercle. Now, this 
torre"[i')nclH to it distinction of proportion. Tho 
roots cf Ihitatss nro formed mainly of a collular 
ti*MM filled *>th starch, and havo a saccharine 
t i«t-. Axilo tubercle?, on tho other hand, havo 
A romsrltoblu complication of vessels and collar 
whii h secroto rcniuous matters. Tho Batatas ia 
goodtooat, iindsorvosaR food in tropical countries!} 
The othor twill t i l l are eminently purgativfi 
, 7 | i i ,-• „i7 n ?/ J . FARBMOBI! EDWARDS. (r.f., jalap aud scammony). Uoncrolly, in the: 
t.tmily, what belongs wholly or partly to thev| *.* I* order to focilite 
stein, is morn or loss purgative. Tho Conrolvu-
iurrr „ecm to support tho law ihnt liko parts in 
n family Iiavn properties of tho Homo nature. 
Jit. do Candollo thinkH a now monograpby of 
tills family dcsiroblo, in which tho underground 
parts should bo moro considered. 
In tho French Acadomy tho other day, M . 
Carre, well known for tho freezing apparatus 
bl hsU invontcd, and which bears his name, gave 
a calculation of the cost at wbich tho trichinrc 
in meat may be destroyed by cold. A machine 
of his system producing 300 kilogrammes an 
hour might cool to — 39 dogroos lOOcubio motres 
of ham, that is to say, 00,000 kilogranunos of 
this meat, by means of 8,000 kilog. of coal, and 
27 kilo*, of ammonia. One man would suffice 
to conduct tho oporation, and tho total expense 
would bo loss than 600 francs, or about 1 cen-
timo per kilogramme. The apparatus would 
cost 00 ,000 francs. I t Carre urged tho appli-
cation of this system to making row meat 
wbn'.csomo (as that is so largely now given to 
invalids). M . Fremy, on thia occasion, desired 
information as to the facility of assimilation of 
raw meat. M. Vulpinn said tho theory of the 
action ivas not complete. SC. Bouloy thought 
albumen coagulated by cooking more difficult 
to assimilato than tho fluid albumeu of raw 
moat. But I L Frcmy considered that on entrance 
into tho stomach, and c intact with the acids 
of gastric juico, tho fluid albumen must be 
coagulated. 
L E T T E E S TO T H E E D I T O R . 
Soma intcrciting observations on snow and ice 
under prcHSuro at temperatures below 32°Fiihr. 
uro described by Mr. llnngorford in a recent 
issuo of the American Journal of tSeienee. He 
finds that broken prisms of ice at temperatures 
far below M? will firmly reunite if the faces of 
fracture are brought together and moderate 
pressure long applied. Snow is converted iuto 
ico under lung-continued pressure not excotdiug 
'2,0001b. per square inch, una probably much 
less, and ut temperatures near zoro Fahr. No 
satisfactory evidence was found of tho presenoe 
of moisturo in tho snow thus treated, though 
(treat pains were taken to detect i t ; still, there 
may be a local development of it in coutros of 
contracted pressure. The evidence is not in-
considerable in favour of time as a factor in 
production of continuity between ico-fragmonts 
nnd snow crystals; and this, m far as admitted, 
militates against tho idoa of liquefaction and 
regclation at those tomporaturcs. 
A Constant Battery.—Mechanical agitation 
has been adopted sometimes to render the current 
from certain voltaic battorica constant by disengag-
ing the gases which collect ou tho negative plate. 
.Heating has been recently nppliod by an Italian 
engineer, Signor Oaudini, with n liko effoct in tho 
-case of a cell consisting of a cast-iron pot or vessel 
containing a porous clay vase in which was placed 
a plate of carbon, whilo a zinc cyliudor surrounded 
the vase ns a positive electrode. Tho exciting 
liquid was a saturated solution of chlorido of 
sodium, and the depolariser a super-saturated 
solution of bicbroinato of potash and sulphuric 
acid. Whon in a cool state this cell gives a strong 
but rapidly falling current on being worked con-
tinuously. If, however, it is placod over a small 
gas hoator so as to raiso its temperature to about 
100' C. , the current keeps very constant and is 
very powerful. Crystals of bichromate of potash 
dropped iuto the depolarising solution from time 
to timo serve to keep up tho strength of current. 
Wheu cool, such a cell gavo an electromotive 
force of 2'10 volts aud an internal resistance of 
0 82 ohms. When hot, tho olectromotivo force ro6o 
to 2'41 volts with a resistance of 0'71 ohms. Heat-
ing, therefore, increases tho electromotive force of 
tho cell, and the conductivity of its solutions, 
whilo at the oomo timo it lesions the polarisation 
of tho electrodes.—Engineering. 
rrtOFESSOE Looms states that tho heaviest rain-
fall is met with iu tho rain-belt which surrounds 
noarly tho whole globo lyiug between the north-
cast aud south-east trado winds. 
[ We. da not hold ovrselws responsible for the rpinlons oj 
our mrrespondenls. The Editor respectfully requests that all 
communications should be urawn up as briefly as possible.] 
All communications should he addressed to the EDITOR of the 
Hsousn MECHANIC, 31, Tavistnclt-street, Govcnl-yardcn, 
w.a. 
All Cheques and Post'ofjice Orders to be made Payable te 
late reference. Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page cm 
which it appears. 
" I would havo everyone write what he known, nnd ns 
much as he known, but no moro ; and that not in this 
only, but in all other subject*: For such a pernon may 
have some particular knowledge and experieneo of the 
nature of such a person or such a fountain, that aa to 
other things, knows no more thsn what everybody does, 
and yet, to keep a clutter with thiH little pittance of his, 
will undertake to write the wholo body of phyaicks: a vice 
from whence great inconveniences derive their original." 
—Montaigne's Essays. 
C A T A L O G U E O F S U S P E C T E D V A R I -
A B L E S T A R S . — V . 
(Continued from page 476.) 
[20333.]—Lepus — Libree — L y n x — L y r a — 
Monooeros—Ophiuchus—Orion. 
then seen on May 19th. I t Iny, as then, on tho 
terminator, just over tho westerly edge 0 f tho 
Mare Crisium against tho Promontorium Agaruin, 
and seemed to extend itself longitudinally, parallel 
with tho Promontory, of height apparently equal or 
groater than the mountain range, partially 
obscuring tho mountains from view. 
My notion now is that the cloud forms at that 
placo durimr tho lunar night of ovory lunation, and 
can only be seen on one particular ovening about 
00 hours (moro or IOBB) after conjunction (new 
Moon) just aa the rays of the suu, rising over the 
mountains of tho Promontory, become sn fiicient to 
illuminate the mist, and yot the increasing warmth 
' t tho lunar mountain has uot had timo to dispel 
it. 
Tho fact that the mnon Is then but a slender 
crescent, necessarily low in the haze of the horizon, 
and scon but an hour or so before sotting, must be 
tho only reason why it has not been moro frequently 
obsorved. 
I missod it, on account of clouds in our own 
horizon, aftor tho Now Moon in June, and only 
caueht it through tho rifts last evoniug, but quite 
sufficiently to bo sure of the prosonce of the phe-
nomenon, as above described, nnd to bo confirmed 
in tho impressions formorly had of tho extent and 
importance of tho appearance as indicative of the 
present physical condition of thn moon. 
I marvel much, howover, that it has not been 
noted elsewhero ero thin, and am anxious for other 
observers to be giving their nttention, since the 
magnitude of tho cloud far surpassos anything of 
that charaoter heretofore noted, aud its im-
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6'1 
5-1 
3 — 5 
6-6 — 6-6 
60 
62 
6'0 
7 0 
4'6 
1-7 
0 
3 6 
64 - 71 
6 8 
5 o 
0-1 
6 8 
Comes Vnr. 
Var. Colour 
2'3 
12 — 14 
49 — 6-5 
61 — 5'9 
6 — 8 
54 — 6'9 
Gould. 
( Espin. 
( Morton. 
Gould. 
Franks. 
Peters. 
Gore. 
Struve. 
Birmingham. 
Otto Struve. 
? 
Webb ? 
Franks. 
Birmingham. 
Gould. 
Franks. 
Gould. 
Kerschel. 
Gibers. 
Gould. 
Dreyer. 
Socchi. 
SeboDfold. 
Gould. 
Birmingham. 
Birmingham. 
Gould. 
Birmingham. 
Birmingham. 
Gould. 
Gould, Espin. 
Gould. 
Gould. 
Gould. 
Gould. 
Gould. 
Gould. 
Gould. 
Argelander. 
Gould. 
Gould, i 
Gould. I 
Gould, i 
Gould, i 
Gould. 
J f i \ ' 
Birmingham. 
Gould. 
D'Arrest. 
Gould. 
Gould. 
Gould. 
Gould. 
T . E . E s p i n . 
W, H . Gage. 
T . Road. 
F E A T H E R Y M I S T ON T H E MOON. 
[20334.]—LAST evening (July 1") I again saw 
the " feathory miet or cloud on the moon," tho 
aame as writton of in letter 20151, of May 20th, os 
portnnco must be acknowledged by oil as soon as 
witnessed. 
During tho old a e^ of last moon, I watched tho 
sotno lunar region, with the terminator at tho same 
•.•inee, as tho suii was setting upon it; but no mist 
or cloud was seen. The ilaro Crisium, howovor, 
with tho aolting sun shining horizontally across 
it, showed a different formation from what had 
previously appeared from tho other sido; for tho 
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occupy pp, 554 to SCO inclusive. Tho older Soleno-
graphers proceeded on a principle which will be at 
once apprehensible from a study of Fig 1. 
Suppose that A B B represents the Moon when 
half full, or accurately iu her First Quartor, aud 
let M be a mouutain, the extreme tip of which 
only is illuminated, the Sun not yet having risen 
on tho lower part of it; thou, with a micrometer, 
nieasuro the distance A M . Now, C A M is a 
right angle; C A (the Moon's semi-diameter) is 
known, aud hence {liuclid I . , 47) the hypothe-
nuso C 81 is at once found. Take C A from this, 
and the remainder is obviously tho height of 
tho Mountain. As the Moon is a globe, a very 
little reduction will show that the point M may be. 
any whore to the right of the line A B , as long as 
such lino is a straight one. Miidlor adopted, and 
modern Astronomers generally use, a different 
mode of determining Lunar Altitude altogether— 
his method consisting in, the measurement of tho 
length of tho, shadow cast, by the object whose 
height ho was endeavouring to ascertain; then 
computing the altitude of tho Sun above its Lunar 
horizon at a given instant, the remaiudor of tho 
oporation resolved itself into the solution of an 
ordinary right-angled triangle. It is the deter-
mination, of. tho Sun's position with reference to 
the object at the instant of observation, which in-
volves so much tedious calculation. The way in 
which the actual observations are made is indicated 
in Fig. 2. Here, C C are the horns or cusps of the 
Moon; C T T' C the terminator, or- boundary of 
Eght and darkness : M, the Mountain to, be mea-
sured, and M S its shadow. First, then, wo measure 
the exact length of tho shadow in a direotion at 
right angles to tho lino joining the Cusps C C ; 
next, with all possible acouraoy, in the same direc-
tion, tho auglo M T betwoou the summit of tho 
mountain and the terminator; and, lastly, turning 
tho micromotor round 90\ wo measure the distance 
M C", or that be t ween the Mountain and tho Moon's 
Cusp. For tho operose aud most wearisome mass 
of calculation necessary to deduce tho height of 
the given mouutain from theso data, I must, as I 
havo.previously said, refer my querist to Neisonls 
great book. I may add that, having thus obtained 
the boight:i of certuin Btundard objects, Miidler 
compared the lengths of the shadows cast by thou 
with those of others in their immediate neighbour-
hood; theuoedoduciug, very approximately indeed, 
tho heights of the latter. 
A Fel low of the E o y a l Astronomical Society. 
J EQ.UULEI—13 L E P O R I S — 0 D E L F H I N I . 
[20358.]—THE close pair (Oi: 535) of the triple 
star S Equulei (- 2777) ia probably the most rapid 
binary at preBont knowu. Whether a period of 
Gi or 13 years' (OS inclines to tho shorter one) ia 
the more probable is at present uncertain, owing 
to the small number of observations, and the lltaoat 
perfect equably o£ the two compeuonts. It was 
discovered by CJ^;, with the Pulkova rofractor, on 
August 10th, 1852. The definition being extra-
ordinarily fine, ho saw, the two stars just separated, 
with a power of 858; the, next year he could only 
see an obloug di;c, aud iu 1854 tho star was abso-
lutely single. I t in a nyaleni resembling 42 Coram, 
the elongations being from 0° —30° and 190°—220". 
As far as 1 am aware, it has only been seen double 
at tho observatories of Chicago, Lund, and Pulkova. 
The principal observations during the last twelve 
years are— • 
Du. 8°. Obloug, nearly certain , . 1870-73 (1") 
210-6". Obloug, separated at 
intervals, distance 0-29".... 1S7471 (3») 
[150-40?]. 0 2'. Aslightelonga-
tiou (probably illusive) 187776 (1") 
No certain elongation 1878'Ga (2") 
Not certainly double, towers 
8SS and 1,300 187970 (2"t 
22-1°. 0 38'. (Unpublished) 1881-46 (1") 
Possibly Mr. Perry would be able to measure it 
this year ; next year it will presumably be single 
again. Tho change in C is duo to tho proper 
motion of A - B . Tho distauco was 19-5" iu 1781, 
it is 39' uo<v. The exceedingly pretty nair, £ 
Loporis ({i 320) has beeu supposed to be a binary in 
rapid motion, owing to lar^u errors iu tho earlier 
measures. Hall's measures ut Washington, and 
tho Cincinnati observations, show that no chiuigo 
has really occurred. Hall's are as follows :— 
mil 
(3. 
28f0 312 1870 11 m 
284-9 316 7-12 o 281-3 3 05 9'JS H 
282-4, 2-70 8210 
H . measured a 13"' companion at the Capo 
(7»37G1) 145-9° A A R . 2-5s. 1835-9, buthomissod tho 
close star, though it is now eaeily soon with a ti!iu, 
Calver; thore is a much fainter star near 
comes. Srnvth observed a very distant star in 
67-5° 210" 1832 ; (i 75 0" 206 4 1879. _ 
The wonderful binary ii Delphiui is oponitig out 
again, When Mr. Burnliain discovered it, in 1873, 
it was a comparatively easy object with his Gin. 
refractor, and the next yoar I saw it with my Clin. 
Calver. In 1879 it was absolutely single with a 
power of 925 on the 18jin. refractor at Chicago. 
The next year /?. measured it 133-0° 0-2" + 18807, 
and the measures (unpublishod) of last year give 
149-2° 0-26" 1881-50 | this season it should bo con. 
siderably easier. The aro described in Beven years 
ia not less than 186". 
August 4. H . S. 
C A T A L O G U E O F S U S P E C T E D V A R I -
A B L E S T A R S . — V I . 
[Continued from page 475,) 
[20359,]—Peg-asus — Perseus — Pisoia A u s . 
trails — Plsoes — Sagitta — Sagittarius— 
—Soorplus—Soatum—Serpens—Sextans. 
conditions then prevailing, except those of Aug. 5, 
which aro probably fairly accurate. Tho Bpot ap-
pears the aame as it did last winter -, but is perhaps 
a little paler. 
Tho equatorial white spot was seen to bo a little 
preceding tho / . end of the red spot on Aug. 5, 
being estimated on the centre at 16b. 35m. It 
was bright, small, and very white. Closely fol-
lowing it was one of the dark spots seen by Mr. 
Denning (lottor 20335, p. 468), to the east of the 
red and white spots, which has evidently gained 
not only on the red spot, but also on the white 
one. 
The other features of the planet seem much the 
samo as last winter, but tho north equatorial dark 
bolt is of very irregular breadth; in some T.-Iucas being 
scarcely visible, and in others nearly as" broad and 
prominent as the conspicuous S. equatorial belt. 
PSQASVS. h, ra, „ . 
249. IPegtui 21 17 + 19 17 
250. 3, 32 + 6 6 
251. * , 38 + 9 18 
252. > 39 + 25 0 
253. B . 600 58 + 27 46 
254. i , 22 3 + 5 35 
255. v 37 + 29 36 
256. a 4G + 9 5 
257. p , 48 + 8 3 
258. 61 . . . . . , , , „ . . , , . . , , . , , , . 5 1 + 2 0 0 
259. 66 69 +. 24 39 
260.. 55 2 3 . 0 + 8 45. 
201, 59 0 + 7 6G, 
202, B . 637 14 + 22 26 
203, 80 44 + 8 37 
264. P. xxtii. 216 47 + 11 15 
PEBSKUS. 
205. 17 Persei , 2 44 34 29 
266. (3 3 0 + 40 30 
267. Heis 121 4 10 + 60 1 
PlSOIS AUSTBALIS, 
2C8. L . 9036 , 22 2 - 34 37 
269. ? 23 - 26 44 
PlSOEB, 
270. Pisoium, ,.. 0 1 4 + 2 22 
271. B . A . 0 . 2 6 3 49 + 26 11 
272. t 1 7 + 23 67 
273. X , , , 8 + 6 66 
274 15 + 18 8 
275. £ 15a 38. + . 8 61 
270. V , 47 + 8 8 
277. 112 63 + 2 28 
278. 19 23 40 + 2 47 
SAGITTA. 
279. £ Sagittal 19 44 + 18 51 
280. 9 „ 46 + 18 17 
- SAOITTABJUS. 
231. y Sagitt 17 67 - 30 25 
282. B. 427 . 1 8 2 - 15 18 
283. 29 , 42 - 20 27 
284. a.., ; 47 - 26 27. 
285 69 - 18 06 
280. ys 19 17 - 24 12 
287. f. . . . . . . 1 7 ~ 2 1 3 2 
288 20 6 - 22 24 
SCOEPIUS. 
289. Scorpii 10 21 - 19 11 
290,. a (Antaree) 22' - 20 9 
SOUTUSI. 
291. aScuti 18 23 - 8 19 
SEBEicsra. 
292. 5 Seroe'ntia 15 29 + 10 56 
293. i4 , 30 + 15 30 
294. a „ 38 + 6 48 
295. p „ 44 + 21 25 
296. 6. 372 16 3 + 1 8 
297. B, 413 17 37 - 18 36 
298. eSerptntis. IS 60 + 4 2 
SEXTANS. 
299. 12 Sorpentia 9 53 + 3 53 
300. 19 68 - 8 60 
301. IS „ 10 4 - 7 4 
302. 27 „ 20 - 3 40 
Comes. Var. Col. 
2- 3 
Comes Var. 
6} — 8 
3- 6 
3 Var. Col. 
6-6 
61 
5-2 Var. Col 
5- 0 — I 
6- 8 
8-6 
4-9 
Comes. Var. 
57 
60 
6 
Comes. 
4 — 6-
10 
7i 
6 
60 
49 — 6J 
Var. 
Var. Comes. 
5-4 
2-8 
5- 5 
30 
67 
6- 6 
6 6 — 90 
Var. Colour. 
Var. Magnitude. 
3G 
6 3 r~ 0 
Comes. Var. 
6 
6-3 — 7J 
74 — 0 
4-2 
61 — 7.0 
4-5 — 7 
Webb ? 
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Birmingham. 
Gould. 
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Gould. 
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Gould. 
Sohmidt. 
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Webb ? 
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DembowBki.. 
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Schmidt. 
Espin.. 
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Herschel. 
Gould. 
Birmingham-
Gould. 
Hc-rsche!. 
Gould. 
Gould. 
ft. 
• Peters. 
Peters. 
Secchi. ) 
Baxeudcll. • 
Could. 
Webb f 
Birmingham. 
Webb t 
Franks. 
Birmingham. 
Birmingham, 
f Gould, i 
1 Smyth.) 
Gould. 
Gore. 
Hecchi. 
Gore. 
T . E . E s p i n . 
W . H . Gage. 
T . Read . 
M A R K I N G S ON J U P I T E R . 
[203CO.]— Tnis red spot has been seen recently 
ou Jupitor's central meridian at the following 
times ;—• 
1832. July 20, p. end 1 Oh. 23m. 
„ 29, centre 14 22 
„ 29,/. end 14 53 
Aug. 6, p. end 14 50 
,, 5, ceutre 15 16 
„ 6,/. end 16 37 
Theso times cannot bo relied on aa being very 
aocurato, btcausu of tho extremely unfavourable 
Advantage might be taken of this to naceriain its 
rotation period. The colour of this belt is rather 
paler. The BOuth equatorial bolt now appea'I of a 
beautiful deep reddish brown, except in soino-
places, whore it approaches black. 
On Aug. 2, at ICh. 0m., two singular larger 
nearly round white spots wore observed between 
the north equatorial bolt nud tho belt further to 
the north. Their appearanco was rather striking, 
aud bore muoh roseiublauce to some of those white 
spot6 seen in the equatorial zono for Bomo years 
past. Tho whole of tho interval betweou these 
two belts appeared unusually whito. 
A . Stanley WiUiams. 
West Brighton, Aug, 7. 
[20301.1— DUHIHO the past three years the great 
f 
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L E T T E R S T O T H E E D I T O R . 
[We do not hold ourselves responsible for the opinions oj 
our correspondents. The Editor respectfully requests that all 
communications shouUl be i iMM up us briejly us possible.] 
All communications shou.d be. addressed to the EDITOIE cj the 
ENQXISII MKOIIANIO, 31, Tavistock-street. fllpum! fltWjrfw. 
W.C. 
All Cheques and Post-office Orders to be made Pat/able to 
J . PAHSUOIIK EDWARDS. 
%* In order to facilitate reference. Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as welt as the page on 
which \t appears. 
* I would have everyone write what he knows, anil aa 
much as he knows, but no more : and that uot in this 
only, but in all other bubjects: For such a person may 
have some particular knowledge unci experience of tht 
nature of such a person or such a fouiiMin, that as to 
other things, knows DO more than what everybody does, 
and yet, td keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original," 
—Montaigne's Essays. 
J T J P I T E R . 
[20380.]—ON August 5th, 15h. to lGh., I obtained 
an excellent view oi Jupiter. The brilliant equa-
torial spot crossed the central meiidiau at 15h. 4in., 
and at 16h. 12m. tho middle of the great red spot 
was observed iu transit. The former objeefmoves 
so much swifter thau the latter, that it gains 
13m, 24a. ( =» S I 8 Jov. long.) per day, so that it is 
evident the two spots roust have beeu in conjunc-
tion at about Oh. 44m. ou August 5th. This 
observation enables us to compare their relative 
motion during the laBt few months with that 
derived in 18ti0 and 1831. In the Monthly Noticed, 
Vol. X L I I . , p. 97-8, I stated that between Nov. 
10th, 1880, 9h. 23m., and December 24th, 1881, 
— / . ! 
Oh. 43m., the greater velocity of the bright Bpot 
had enabled it to complete nine revolution relatively 
to the position of the red spot. The period 
cf tho bright spot was found to be 44d. lOh. 42m. 
13-3s. Now, between December 21th, 1881, 
Oh. 43m., and August 5th, 1882, Oh. 44m., five 
more revolutions have been completed, with au 
averago poriod of 41d. 17h. 24s., so that the time 
appears to have longthened slightly during the 
presout year. I believe the explanation is to be 
found in the fact that tho slackening motion of the 
red spot has not been continued during tho last 
four months. 
Betweon July StB, 1881, and March 30th, 1SS2, 
I obtained 03 observations of the red spot, and 
found that relatively to the times of passage of 
Mr. Marth's central meridian, computed ou the 
period of 9h. 55m. 34-47s. (= 870-421 daiij motion), 
tho spot lost about 5m. or 3° of long, per month ; 
for on July 8th and 10th the-middle of the spot 
came to transit about 8 minutes after the assumed 
first meridian, whereas, on March 30th, 1882, the 
interval had increased to 48 minutes. Had this 
marked retardation beon sustained during the last 
four months, the middle of the spot should now 
become central, lb. 8m. after Mr. Murth's first 
meridian (Monthly Notices, June 18S2, p. 391); but 
this is not the case. On August 5th, at 1.0h. 12m., 
the spot was exactly central, and the time may lie 
relied ou as very accurate, as tho details uf tho 
planet were splendidly well defined. Ou this date 
the assumed first meridian passed the middle of tho 
illuminated disc at l ib. 21 Grn., or 50 4m. before 
tho middle of tho rod spot, so that siuce March 30th 
the motion of tho latter object has closely corre-
sponded with the poriod of 9h. 55OJ. 34'47s. In 
other words, its velocity has boon accelerated to 
the extent of 18 minutes, compared with that ob-
served in the summer aud wiutur of 1SS1. 
Several new features are now visible on the 
planet. In the N. hemisphere, between the N. 
equatorial bolt and the belt further N., there is a 
large dark mass connecting tho two bolts. I t 
looks something liko the red spot though not so 
well defined, and it occupies noarly tho same longi-
tude. It is about as far N. of the equator as tho 
red spot is S. of it. This new marking is a very 
conspicuous object, and it will ho interesting to 
find whether its period of rotation coincides with 
that oi tho red spot. 
Another part of the planet has greatly changed, 
since tho last opposition—I refer to the region of 
the grtat south belt following the rod spot. Under 
the J. end of the latter there has been seen, during 
the last two years, a narrow belt connected wiih tho 
equatorial bands, and running a considerable 
distance along the southern outskirts of tho great 
S. belt. This part of tho disc is now a mass of 
dark matter. Under the/. tad of the red spot the 
belt is apparently bulged out, so that tho eastern 
side of the spot lies S. of a groat cavity. The 
belt is very dark in thiB region and far to tho east-
ward ; but, on the whole, I believe tho equatorial 
bands aud the red spot are somewhat fainter than 
last year. The markings near the equator of tho 
planet now exhibit signs of great disturbance, 
being broken in places and showing many dark and 
bright Bpots. The new spot N. of tho equator, uud 
the distortion of the great S. belt are now amongst 
the most conspicuous features of the planet, and I 
trust that some of your readers will examine them 
at an earlv opportunity. 
W . F . Denning'. 
Bristol, August 6th. 
C A T A L O G U E O E S U S P E C T E D V A R I -
A B L E S T A R S . — V I I . 
(Continued from page 520.) ' • 
[20381.]— Taurus—Triangulum—Ursse, Major 
et Minor— Vlrgro—Vulpecula. 
there is not tho slightest ahadow of a doubt in 
regaid to my divorcing Zola Herculis iu Juno, . 
IS80, for I not only repeatedly did so myself, but 
both Mr. Masters and Mr. Weed had no trouble 
in making tho same observation on several occasions, 
and this, strange as it may seem, was when we 
could not divorce Zeta Ilerculia with a 4iin. Wray. 
I mention these two facts in juxtaposition to Bhow 
the utter ridiculousness of depending on that erro-
neous and antiquated formula, 4 '50in. / aperture. I t 
is hardly necessary to point out that, according to 
tho E and A formula^ the 4Jin. Wray ought to 
have divorced it, and it ought to have been im-
possible with a 3Jin. aperture; but the truth was 
exactly the reverse of this. I t may well be f.sked, 
What" was thu cause of such a difference in the 
performances of tho two glasses f This was due, 
in my humble opinion, to four things. First, the 
quality of tho objective, the eyepieces, tho eye, 
uud collimation. Though all those causes may 
have been concerned, still, the main cause was the 
eyepieces. With such eyepieces as came with the 
4Ain. Wray, I should consider it a " large order " 
to divorce Zota Herculis with Sjin. One of them 
made a flag-pole look as crooked as the handle of a 
jug, another we call the London fog, and I cm 
afraid we condemned and sent back a tine objective, 
whon the whole of our disgust ought to have been 
vented on the eyepieces. Howover, by discarding 
the wholo coteiie as useless, and getting new eye-
piecos, wo are now pleased to say our 44in. Wray 
begins to work aB if it had no respect for that E 
and A formula. And why should it P That E A 
formula only represents the performance of ordi-
nary objectives, with common eyepieces, under 
ordinary atmospheric conditions. It does not give 
the limit of good American objectives, and, in my 
humble opinion, our 4 \in. Wray will split below it. 
Alvan Clark, a abort timo ago, promised to make 
Mr. Weed a 4in., on tho very condition that unless 
it split to 1" he was not to take it; the maker of 
T A U R U S , O 
303. Neb. 768 3 38 + 23 20 
304. L . L . 7172 40 + 7 24 
305. P. iii. 213 54 + 22 52 
300. Aldebaran 4 29 + 16 10 
307. 5 27 + 21 51 
308. 132 41 + 24 33 
TRIANGULUM. 
309. P. ii. 89 2 21 + 29 22 
U R S A MAJOR. 
310. <n 9 0 + 67 37 
311 10 36 + 68 10 
312. 67 11 23 + 40 0 
313. 66 49 + 47 9 
314. 5 12 9 + 57 42 
315. i) 13 42 + 49 55 
U R S A MINOR. 
316. B. A. C. 4106 12 14 + 84 42 
317. B . A. C. 4193 19 + 84 45 
318. (3 14 51 + 74 41 
319. ? 15 50 + 78 10 
V I R G O . 
320. 0 Virginia 11 44 + 2 27 
321. B . 277 12 19 + 1 26 
322. B. 281 ; 24 + 5 46 
323. 7 36 - 0 47 
324. L . L . 23824 iO + 6 38 
325. £ 1686 47 + 15 41 
326. v ns-l 13 1 5 + 8 34 
327. 63 16 - 17 4 
328. 68 20 - 12 4 
329. 69 20 - 15 19 
330. 72 23 - 6 49 
331 23 - 8 56 
332. 74 24 - 5 28 
333. 1 28 + o 1 
334 54 - 20 9 
335. L . L . 20031 14 5 + 3 0 
336 11 10 — 2 36 
337. „ 13 - 1 41 
333. L L 26200 13 + 0 67 
339. <p 21 - 1 10 
VULPEOULA. 
340. B. 487 19 3 + 23 59 
341. 22 + 24 21 
342 1 45 + 24 37 
313. 32 20 48 + 27 29 
Var. nebula 
G} — 8 
Comitea Var. 
I Var. Col. Mag. 
\ and Soectrum. 
8i — 1H 
6-5 
Comitea Var. 
0-5 
Cornea Var. 
Comes Var. 
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2 — 2-5 
4'2 — 4-7 
6 — 71 
8J — t% 
6-5 
8-2 
Comes. Var. 
5-2 — 69 
6-0 
4-3 
0-7 
8 
50 
8-0 
5'4 
5'5 
5-0 
5-4 
04 — 7| Var. Col. 
5 — 7 
4- 8 
6-5 
5- 0 
65 
4-8 
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Secchi. 
Secchi. I 
Espin. ) 
Schmidt. 
Gore. . 
Webb 
Sadler. 
Franks. 
Webb ? 
Smyth. 
Schmidt. 
I Lolonde. { 
\ Espin. J 
Tennant. 
Teunont. 
( Struve. \ 
) Espin. J 
Espin. 
Webb. 
Birmingham. 
Birmingham. 
Struve. 
Gould. 
Struve ? 
Secchi. 
G-ould. 
Secchi. 
Gould. 
Gould. 
Hind. 
Franks. 
( Ilerschel. V 
f I Gore. 
Kuorre. 
Gould. 
Gould. 
Gould. 
Gould. 
Gould. 
Birmingham. 
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W . H . Gage. 
T . Read. 
I H E R C U L I S — 4 !5Qln. / A P E R T U R E . 
[20382.]—I HAVE road with much interest the 
letters which havo recently appeared in the 
E N G L I S H MECHANIC concerning Zota Horculis, and 
I cau assure Mr. Simms (letter 20213, p. 377) that 
my 3jiu. offers to make mo a 4!iu., that uu'eBS it 
splits to 0 8" I nood not tako it. 
• \ ^ James H . Gardiner. 
Nowburgh, N.Y. , August 1. 
. R I V E T I N G C H I N A , &o. 
[ 2 0 3 8 3 . ] — Q U E R I E S relating to this subject have 
frequently appeared iu the " E M . , " but according 
to my ideas, the replies have been of a meagre arid 
unsatisfying nature, such as left tho querist in 
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inid'T »H the circumstances stated, I should hn.vo 
hrSM very much Rurpisod if they had dono so. Mr 
lilkin stated Hint lio saw tho comot disappear in 
the Corona, nml afterwards proved thnt it paused 
betWOBB tho I'Virth and tiro nun. ouch being tho 
CBsa, whom did it got to ? From tho various calcu-
lations of tho orbit, this comet appears to havo 
pawed so near tho body of tho Sun that it is sup-
|wsod to havo grazed its stirf.-ioo. Now, if this bo 
so, this comet must havo passed through tho photo-
sphere, nnd also at a considerable diRtanco beneath 
tlio surfneo; and (his being tho case, it is no 
wonder that tho different observers could not sen 
it In transit, or, indeed, until it had passed round 
the Hun. 
I now wish fo ask " F . It. A. S.," or any other 
astronomer, What would bo tho effect on tho 
photosphere of such an immense body as tho comet 
passing through it at tho tremendous speed that it 
•lid i We ran very woll sttpposo that it mimt havo 
created n great commotion therein. And this brings 
mo to Ihn second question I wish to ask, What 
connection have comets or comotary bodies passing 
through tho photosphere with sunspots? 
In your contemporary tho Jieho of tho 18th Nov., 
n F . it. A. S. gives an interesting account of a groat 
Kiinspot traversing tho disc of tlio Sun; this would 
lie ono month later than tho timo that tho comet 
win seen to enter tho photosphere. Now, can this 
passngo of tho comet havo mado this big hole in tho 
.Sun's surroundings V For, if this has been tho effect, 
f lie periodical return of Bunspots may bo accounted 
for by tho passage of comets (unseen by us), or by 
largo amounts of cosmical matter falling into tho 
Sun. " 
I should much like to BCO a comparison of the 
stmspot years and what may be supposed great 
comot yenrs, if anyone has a list of such years. 
Sari Tsze. 
A F I N E M E T E O R . 
[20828.]—A LARGE meteor was seen from 
Wallasey, near Birkcnhoad, by Mr. E . T . Churton, 
f o-day, Monday, Deo. 11, at oh. 45m. As far as I 
can learn, it appeared a little to tho west of Satum, 
and travelled some 45° to tho west. It was ex-
tremely red, and looked like a bright star fol-
lowed by a flame, and attended by a long train of 
.sparks, fading away on each side of tho train. I t 
uioved slowly, remaining about half a minute 
visible At the end of its courso it scorned to dip 
down and then disappeared. The weather was 
foggy. Tho meteor must havo considerably ox-
fcecded a Btar of the first magnitude in brightness. 
I West Kirby, Dc; J l . T . E . E s p i n . 
S U N S P O T T E R Y . 
[20829.1—IN " F . R . A . S . ' e " occasional references 
tA this subject we havo an examplo of extremes 
Mgctting opposite extremes. That fraud, tho 
" Solar Physics Committee," iR doubtless an abiding 
thorn in the side of all right-thinking aRtronomers 
nn<l meteorologists ; but whether " F . R . A . S . " 
takes tho right way to get it extracted is question-
able. Abate connection between tho stato of solar 
activity nnd thoso terrestrial conditions which 
depend upon solar radiation crib hardly bo doubted. 
That tlrifl connection has been grossly exaggerated 
by d few intcreRtcd persons is a fact; but is it 
altogether wise to attempt to Counteract tho evil by 
another exaggeration—namely, denying tho con-
nection altogether ? 
Permit mo to remark that-" F . R . A . S . " does not 
strengthen his cause by confessing ignoranco of 
meteorological literature. Prof. Archibald's con-
tributions to it, though not very voluminous nor 
startling in any way, exhibit a sound all-round 
knowledge of tho scienco (much moro so than 
those of some "eminent" meteorologists whom I 
could name), and his name ought certainly to bo 
known to all students of tho subject. Then Mr. 
E . J . Stone A M identilod himself with the stmspot 
question, having publisheda paper on " A Bomnrk-
•i bio Correspondence between Temperature Fluctua-
tions and Suuspots " (seo Troceedinq-i Royal Society, 
Vol. X I X . , p. 392). This was iu 187*1, when ho 
wns Astronomer Royal at tho Cape of Good Hope. 
Whether be has changed his viows Biuco then I do 
not know. 
. I trust that " F . R . A . S . " will pardon me for thiiR 
finding fault. I am at one with him in the desiro 
to see tho Brorapton sham exposed, hut fear that 
his valued contributions aro sometimes marred by 
''vor-much zeal. I t is to tho credit of the E N G L I S H 
MKCTIANIC that its columns arc open to tlio expres-
sion of every °hado of opinion. So much I fear 
cannot b* said of tho representative organ of 
Uritish Science, for Nature- has done more to dis-
•• .-inmate snnspot humbug than all other journals 
put together. J . A . Westwood Oliver. 
4, Bollovuo-tcrrace, Springburn, Glasgow. 
O P T I C A L G L A S S — O P T I C A L T O O L S — T O 
" O U R " I R O N F O U N D E R S . 
\; [2GNS0.]—IT scomB necessary that I should offer 
a Sow more remarks on optical glass, in continuation 
of the tables published in Section X I I . of myessny. 
" I'rismatiquo " will, doubtless, havo some observa-
tions to make in his next arliolo also. Optical glass 
may lx> had cither in " plato " or in " disc." 
"Plato" is not used for tho best class of work. 
Messrs. Chanco supply plates " in slabs from fiin. 
to 12in. squaro, and from jin. to I in. thick." I t 
is of two qualities, tho first, only of which is 
" warranted." With rofcrenco to tho discs, they 
obsorvo:— 
"Glass of tho best quality is guaranteed frco 
from veins and well annealed, and of a quality 
suitable for tcloBcopcs ; andjif found defectivo, it will 
bo exchanged. Discs of tho second quality aro only 
warranted to bo well annealed; but nro not URually 
perfectly froo from veins nnd bubbles." Thoso 
who requiro information an to price avast consult 
tho price-list issued by the firm. 
M. Edmond Foil has hitherto published the TO-
fractivo index for tho D ray only in each of his 
glasses; but ho informs mo that ho is now preparing 
a moro extended lint of indices. As ho has kindly 
promised to send me a copy when ready, I hopo to 
bo ablo to give it in theso columns for the benefit 
of " our" readers. 
To qnoto from his list:— 
"Discs of the best quality nrc guaranteed frco 
from defects. Up to 3*7in. m diameter, they havo 
faeots on tho sides; above 4-25iu., they aro polished 
on tho faces." 
An experimental prism of tho snmo Bort of glass 
accompanies each disc. Tho thickness of tho discs 
is reckoned as being about one-tenth of tho 
diameter. A greater thickness entails nn increase 
in price." ,Optical "plate" may bo had, un-
polished, or polished on either two or four edge*. 
M. Foil manufactures very many sorts of optical 
flint and crown, Bomo of tho former having a very 
high refractive and dispersive power. The density 
of his flint-glass ranges between 6*600 and 3-000 ; 
while that of crown varies from 2 900 to2-435. So 
that there is, practically, with ono or other glass, 
a continuous series of refractive powers from rfj to 
1-82. 
I do not know who is M. Foil's ngent in London; 
Perhaps " Prismatiqiio" will tell UR this. 
Mr. Caplatzi, of Cheuics-strcct, informs mo that 
some timo ago ho purchased part of tho stock of a 
working optician, and, amongst this is a con-
siderable quantity of optical glass. As ho will, 
doubtless, bo able to sell small quantities of this at 
a much less rate than it costs new, I think our 
amateur opticians will bo glad to know of it, as it 
will cuablo them to try experiments at a very littlo 
cost. I know nothing of the quality of this glass, 
but Mr. Caplatzi thus describes it:—" I liavc, of 
ono sort or other, at least 6001b. of Foil's glass 
crown and flint plates, 3in. to Gin. square. Of 
discs, I have only small ones, 2in. to 2Jin. diameter. 
About ono gross pairs 1J to 2J nro ground, 
but not polished." From this it would seem that 
most of tho glass is of the kind generally used for 
cameras, terrestrial o.g.'s, Lanterns, &c, and there-
fore very useful to tho amateur lens-griudor. When 
ho considers himself qualified to attempt tho con-
struction of a firRt-cbiss astro, o.g., tho best plan is 
to obtain from tho makerR or their ngent-s discs of 
glass of guaranteed quality. But it would be un-
wiso for a hc'tinncr to do so; and, thercforo, I think 
tho abovo remarks may prove of some service. May 
I ask " Prismatiquo to say a few words ou tliis 
matter ? 
I have recommended Mr. Caplatzi to nRccrtain 
tho density of his glasscR: probably, somo of them 
may agrco with tho densities Riiecificd by " Fris-
matiquo " in hifl last article. 
Before I conclude, I should liko to offer a hint to 
some of " our " ironfoundors. " Prismatique " 
has given me data for the radius of the tools for 
two kinds of o.g.'s. It would bo an easy matter to 
mnko patterns of these in pairs for common foci 
n.ud diamotei'B. Thus, taking tho second and simpler 
plan of o.g., two pairs of tools nro required: one 
Ret might lie mndo for 2,Jin. aperture and 30in. 
focus, rind another for Hin. nperlure and (Sin. focus. 
Tools would then bo readily obtainable, either in 
brass, ordinary cast, or malleable cast-iron. " Pris-
matique" will perhaps Ray whether this hint is 
likely to be serviceable, nnd, if so, sjiccify tho radii 
nnd di.'imeicrs of the tools likely to bo most useful ? 
I do not think it is mlvisnblo to hnvo a hollow boss 
at tho back to bo screwed on the mandrel, as few 
nmateurR havo means to do this well. A small 
iron or brass chuck, of cylindrical fonn, could easily 
bo made to screw on the noso of tho lathe ; and if a 
square and slighfly taper hole were enst iu it, anda 
corresponding projection on the b.ick of tho tool, a 
set-screw would keep (ho latter in placo for 
turning. One chuck would thus answer for several 
tools. Tho plan may not bo either simplest or 
best; perhaps somo correspondent ran suggest a 
hotter. 
December 9th. Ordcrie V i t a l . 
R E F L E C T O R S V E R S U S R E F R A C T O R S . 
[20831.]—IlAVINO had pome cxpoririioo with 
reflectors, I would advise Mr. Jobson to hnvo ono if 
ho is desirous for higher powers at tho minimum of 
expense. A reflector is a lit t in more trouble than 
a refractor, and to those who tike a ploasuro in 
Buch things, far preferable : tho ease in observing is 
very much in its favour. I have had a Gin. silvcr-
on-glass Newtonian for ninny years ; it is out in tho 
garden in all weathers, taking ordinary precautions 
against tho mirrors becoming dewed, and should at 
nny time they become so, Rimply allowing them to 
dry again before covering up. I t is always ready, 
and I havo enjoyed many happy hours with it. I 
silver tho mirrors onco a year myself, selecting a 
warm, sunny day; then dcnd-blacking t.ho interior 
of the tube, and set up again for another twelve-
month. 
During this summer wo have had most wretched 
weather for .the telescope, the atmospheric disturb-
ance preventing good definition; this would 
account for tho unsatisfactory definition experi-
enced—Saturn looking moro liko a round pudding 
boiling in a dish; of course, nil details were invisi-
ble. The last two months tho definition has beeu 
much bettor between tho intervals of fine weather, 
tho detoils of the planet coming out with wonderful 
beauty—tho principal division in tho rings, the 
crnpo ring, and copper-coloured belts making a grand 
show. Jupiter was a splendid object on the night 
of the 301h ; I saw tho eclipse of the I I . Satellite 
nnd tho light faded away in the most gradual 
manner. I may mention that tho flat now in use I 
obtained from a pioco of plate-glass; I got cut GO 
suitable pieces of nico white-looking plate-gloss, 
ground them in shape on a grindstone, then taking 
off the polish on one side ; I put tho telescope at 
one end of a long garden, and on n. post at tho other 
end I pasted upsido down a short advertisement cut 
out of a newspaper. I tried each of theso pieces 
with a power of 150 diameters : I obtained six only 
that I could rend with. I silvered tho six pieces, 
and tested upon a star ; I obtained ono only that 
showed a clear star disc. I would not advise o.uy 
ono to try that modo of obtaining a flat, unless ho 
is in tho possession of great patience, a most 
amiablo temper, and don't swear under any circum-
stances. Franc i s Martin, R . N . 
Shrub Cottage, Fairflcld-road, Old Charlton, Kent. 
[20832.]— RKrETtniNti to letter 20782, pngo 295, I 
do not flunk Mr. Jobson ought, to hesitate for a 
moment in choosing a Gin. or fij (as is usually I 
made) reflector in preference to a Ins, refractor. 
My cxporicuco iB as follows, nnd Mr. Jobson is quilo 
welcome to it if ho finds it holpB him out of bis 
dilemma. Liko Mr. Jobson, I commenced wilh a 
3in. refractor, and although the views of celestial 
objects which it gave wcro pleasing at tho time, yot 
I Boon beeamo aware that its performances wero 
confined within a very narrow limit; it had Bhowu 
mo sufficient, however, to make mo long for a 
larger aperture ; without much hesitation, I deter-
mined for many reasons on securing a reflector, tho 
nporturo of which wnfl 5] in. and the maker Mr. 
Calver—this cost mo little more than half as much 
os a 4in. refractor, to which I tlunk it was but little, 
if any, inferior. Tho result was most satisfactory— 
tho field it opened to mo was larger beyond all com-
parison than that afforded by tho 3m. refractor; 
indeed, so much pleasure did 1 enjoy in its use that 
at the ond of about two years I disposed of it to 
securo a larger aperture by the same eminent, maker. 
This wns an Sliti. mirror with Hat and accessories, 
which I mounted myself in tho equatorcal form, 
and thus secured at a CORt of littlo moro than .€20 a 
telescope equal in its performance to a refractor 
costing many times that sum : the diffcrenco in cost 
between equal apertures of refractors nnd reflectors 
is Buch in itself sufficient, other things being equal, 
to Rcttlo the question in favour of tho latter form. 
As to tho merits of tho performance of the reflector, 
my owu opinion is that they aro in the definition 
they afford of tho lunar and planotary surfaces 
superior to refractors of equal aperture in favour-
able atmospheric conditions—it is only when wo 
como to tho measurement of close doublo Btars that 
tho reflector yields somowhat to tho refractor, but 
this branch of work is not one iu which amateurs 
aro at all likely to enter or excel. There is another 
advantage, and one by no menus of small import-
ance—namely, tlio great case and comfort enjoyed 
in observing with a reflector, as compared with tho 
ernnipcd and awkward position of ono using a re-
fractor of any decent focal length. As to utfluCBV 
ancc, I would just mention flint with my H'in.: towed 
down to 3'in. with au eccentric atop, I can readily 
see the 12 mag. emnea to Aldcbarnu in bright moon-
light; also witltaliiu. stop it shows (he (wo 15-mnr-
mtude stars forming tho dcbilissiin.i of f Lytic. Mr. 
Webb mentions that it required attention to nee the 
former with his 3,;r rcfrnrtnr, mid the (wo latter 
stars wcro only Keen with much difficulty under 
suitable conditions. Now a 6|in. or even less aper-
ture of a reflector will Rhow more limn fheso to tho 
trained eyo. 
Mv 8!i'n. telescope bus been dismounted now for 
Rome time buck ; otherwise I should have hail much 
pleasure in exhibiting its porfnrmniicos to Mr. 
Jobson. Wn Iter Gooun ere. 
221, Seven Sisters'-road, Finsbury Park, N. 
6th Dec. 
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Palermo, with this most pregnant and instructive 
remit: that wliilo 61 records of annual rainfall 
•i cmed to favour tho Sunspot hypothesis, 60 ahsa-
liiirbi wnflWiVferf it. What mathematician needs 
me to point tho moral of these pregnant figures? 
Ptrt popularly, I may say that if thoro worn two 
jM-riods of mnxima and minima in ench case, this 
mi-responds with tho probability of two pennies 
I. ins weighted ; if in a hundred and one toRscs, 
two heads appeared 61 times, nnd head and tail 60 
time*. No jierson would dream of making such an 
nasctttal. It is about what ought to bo expected. 
Ilenidcs, I can novcr too often reiterate that any 
effect produced by the Sun must affect tho wholo 
world, nnd not different parts of it differently. It 
may suffice to point, in illustration of this, to the 
strangely diverse weather which has prevailed this 
ycaroa opposite, sides of thn Atlantic. I thoroughly 
agree with Mr. Oliver in his estimate of tho objects 
of the journal to which ho refers, and only grievo 
that morn of (ho gcnoral public do not Bee it as 
clearly ns we do. * , 
Taking seriatim the questions put by "Amator 
Stella rum " (in query 48928, p. 347), I may tell him 
ti it M modern observers Venus presents a sensibly 
ir ""Ilino (as sho assuredly did during her 
• " e r.'h instant); but that as long ago 
•• 1 her polar diameter as 00-4", 
and hrr equatorial diameter as61'6". With rcfer-
cure to Mars, Webb says (Celestial Objects, p. 150) : 
" Hersehcl Matted a great ellipticify (,-,[) to this 
planetary globo ; Dawes could detect nono ; 
Sehrotcr made it less than „Y; Hartwig gives 
it -JS„." I am tempted to think that even Hartwig's 
eifimato errs rather in excess than in defect, 
Nothing is known n.s to the inclination of the oqua-
tors of Mercury and Neptune to the planes of their 
respective orbits. Schrotcr fancied it to bo 20° in tho 
case of Mercury, from a band which ho imagined he 
observed on the planet during the early summer of 
1801. Buffh.-im, in 1870 and 1872, observed what 
he took for white spots on Uranus, and from their 
apparent motion deduced a rotation period of 
something liko twelve hours. No ono has 
yet attempted to ascertain tho length of tho 
Neptunian day. With reference to the binary 
star periods, that of • Cassiopoirc iB very uncertain 
indeed. Dobcrck makes it 222'435 years ; Griibcr 
1951236 years, and Duncr 170 37 years: a pretty 
wide range. " Cn-,ieli " (Camclopardi?) is new 
to mo as a binary system ; whilo the physical con-
nection of tho components' of t Leouis is, as yet, 
scarcely proven. If t Bootis is a binaiy star, it 
must have a very long period. Nothing beyond 
this e-m at present bo predicated of it. In the case 
<>f £ Bncitis, wo again havo t.ho most discrepant 
eatunate* of its period. Sir John Herschel made it 
11714 years; Miidlcr 160*695 years; and Br. 
Doherck 127*30 years (this being t.ho latest calcula-
tion) . i) Ononis, { Herculis, and a Tiscium mn y 
be iueluded in tho same category as i Lconis. 
Does "Anxious" (query 48937, p. 347), wish to 
estimate star magnitudes with tho naked eye, or 
w ith tho te'rocope r I f tho former supposition be 
the eoircet one, he had better get Heis's atlns, and 
<Kt le.-mi the precise magnitudes of certain standard 
stars, whence those of intermediate ones may ho 
estimated. In the caso of telescopic stars, the 
simplest method for tho amatour is that of limiting 
apertures. I havn described this, nt least once, if 
not more frequently, in your hack volumes, to 
which " Anxious " mny perhaps bo able to refer. 
A x eilow of the Roya l Astronomical Society. 
P R O F . A R C H I B A L D , T H E " S T A N D A R D , " 
A N D 8 U N S P 0 T T E R Y . 
[20860.]—I siroxTLT) not feci disposed to answer a 
letter in your journal last week, signed " A Fellow 
of the Royal Astronomical Society," in which ho 
indulges in some rather strong language with 
reference to a letter of mine which appeared in the 
Standard, were I not moved by a fceluig of sincere 
r"mpassion to rescue him (and possibly some of the 
lenders nf his letter) from the horns of a dilemma, 
00 which he has gratuitously impaled himself. 
The only two conclusions no seems to ho nble to 
'haw from a perusal of my letter are, that I am, in 
plain language, cithor a fool or a knavo. 
Considering that, according to his own impres-
sion, be has only just made my " literary acquaint-
ance ]' (he is wrong here, as I havo had tho honour 
of being mentioned by name in, at least, two pre-
vious letters of lam, no appears to have made up his 
mind about mo somewhat rapidly, to sny the least 
of it. | 
I hare no doubt, however, of being able to show 
that in his personal animosity to a certain committee 
(for reasons best known to himself) ho has simply 
exposed his own utter ignorance of what is known 
in India and elsewhere as to tho connection between 
suinpnls and meteorology. 
Fir--t as to Mr. Stone. Tour correspondent will 
find Ins exhibition both statistical and graphical of 
the inverse concord of tho sun-mots nml the tempera-
ture em-re at the Cape of Good Hope, in tho Proc. 
Roy. Sue. for 1871. 
Next as to Mr. Blanford. Your correspondent's 
amazement at my audacity is only cqunllcd, if not 
exceeded, by my surprise at his ignornnco of Mr. 
lllanford's rccont work in this direction. In the 
" Znitschrift der Oostorreiehischon Gcncllsehaft fiir 
Metcorologio," tho leading meteorological 
Journal in tlio world, and ono which I would 
recommend your correspondent to study ; and in 
the Roport on tho Meteorology for India in 1878, 
(after tho date referred tn by F.R.A.S. ) , occurs a 
most elaborate paper by Mr. Blnnford, "On the 
Variation of tho Barometric Pressure over India 
and Siberia in connection with tho Sunspot 
Cycle," which may bo said to mark a new era in 
tho history of tho question. To clench the matter, 
I quote tho following words from tho Report, 
p. 02, " Tho excessive pressure which characterised 
Asia and Auntralia and tho intervening 
Indo-Malayan region, from tho spring of 1870 
to tho autumn of 1878 was . . . in part 
the maximum phase of a cyclical oscillation 
coinciding with the snnspot period." Mr. Blauford 
has likewise written at some length in his rcportB 
and elsewhere on the relations between sunspots 
aud solar radiation, vapour tension, ore. After this, 
I think I may fairly say " Volvtmtur risu tnbulm " 
with refcrenco to my audacity (or fatuity). That 
your correspondent never heard of my existence 
before, is only a further proof (if one were needed) 
that ho has never read Mr. Blanford's "Indian 
"Reports," since in thoso of 1870 and 1879 Mr. 
Blauford has referred in terms of approval to two 
separate investigations of mine in connection with 
sunspots and meteorology. 
For a really admirable and comprehensive re-
sume of tho entire subject, I would recommend 
" F . R . A . S . , " if ho has not seen it, to purchase 
Prof. Hermann Fritz'sprizo essay (275 pp.) entitled 
" Uebor dio Bezichungcn der Sonncuflcckcnpcriodo 
zu den Mctcorologischcn mid Mngnctischen E r -
schciuungen" (Haarlem,dcErvnnLoosjes, 1878),for 
which tho Haarlem Society of Scicnco awarded him 
a pri/.o of 150 gulden. A perusal of it woidd tend 
to enlighten and perhaps eouvinco him of tho 
futility of trying to extinguish a hypothesis which 
is supported by collateral evidence in every meteor-
ological element that has boon discussed, and is 
thought worthy of investigation by several of tho 
leading foreign meteorologists nnd physicists. For 
tho benefit of your readers I will quote the final 
result of Prof. Fritz's inquiry in lus own words, 
which Idaro say " F . R. A. S." will kindly trans-
late (1 havo purposely refrained from doing so for 
fear of being accused of attempting to pervert their 
original BCIISO) in his next letter. 
" Als gesnjnmt resultat findenwir, dnss bestimmto 
Beziehungen bestehen zwischen dor Vera nderlichkcit 
dor Sonncuflccken, dor Variation dor magnctischen 
Declination uud dam Pohirlicht; dass Bcziohungcn 
zwischen dem Wechscl dor Sounenllecken Hiiu-
figkeit und den mcteorologischcn Erschcinungen 
der Erde sehr wahrscheinlich siud." 
What " F . R . A . S . " may precisely menn by the 
terra " sunspottery " I do not know; but that all 
tho gentlemen in tho list I gave in the Standard, 
and a good many more besides, belicvo that sun-
spots affect the meteorology of our onrth, I am 
prepared to prove to the satisfaction, if not of such 
a sceptic ns " F . R . A . S . , " at any rate of thoso of 
your readers who aro possessed of an ordinary 
amount of intelligence and honesty. 
With uino of theso gentlemen I am acquainted 
either personally or by correspondence, and if I am 
" credulous to fatuity," it is plain that I am the 
victim of a widespread conspiracy tn uphold an in-
tellectual fraud whoso ramifications i>eiiotrato 
every quarter of tho globo. 
Your correspondent, liko Mr. Proctor, and tho 
writer of the article in tho Standard (in which pro-
duction " F . R . A . S . " betrays aa almost parental 
interest), lays much stress ou the opinion of tho 
Astronomical Society, as if their dictum (or that of 
a polemical clique which for tho time represented 
them) were alono enough to enndemu the theory 
of tho connection of Btinspots with meteorology ; 
whereas it is plain that the question properly (after 
thn fact that there is a recurring cyelo of sunspot 
frequency has oncn been established by the 
astronomers) belongs to, and can only be adequately 
solved by meteorologists. It is, therefore, im-
portant to notice that in India, where thcii effects 
lienr a much larger ratio to the total changes ob-
servable than in this country, oveiy official 
meteorologist, from Mr. Blnnford downwards, in -
eluding Mr. Pogson, the flovernnient Astronomer 
at Madras, recognises their iiillueneo not only in 
temiicrature (which Mr. Proctor admit*- in his letter 
to the Standard), butin pressure, rainfall, cyclones, 
humidity, and wind. (Sco amongst other things 
" Tho Meteorology of the Bombay 1'rcBidcncy," by 
Charles Chambers, F .R.S. ) 
Moreover, in ono caso at lcnRt—viz., tho winter 
raiufall of Northern India—its inverse concord with 
the Hunspot curve, discovered independently by 
Trof. Hill and myself in 1877, has been confirmed 
and extended by Prof. Hill to the greater part of 
Northern India (a region which could geographi-
cally swallow up more than half a dozen Great 
Britain*), in a paper published in the " Indian 
Meteorological Memoirs " in 1879 (another valuablo 
series of papers which I can cordially recommend 
to " F . R . A . S . , " if ho wishes to inform himself of 
tho latest developments of " sunapot literature," 
niitsido what tho American geographies used to call 
" a rocky island off the const of France." 
Finally, whon " F . R . A . S . " and his friends, or 
aliases (?), have studied the question in its 
meteorological, as well as its astronomical aspects, 
I shall bo willing to discuss the matter more 
minutely with them. Mcanwhilo, I would merely 
warn them (to paraphrase our Laureate) to beware 
lest they mistake thn cacklo of their society for the 
murmur of tho u orM. 
E . Doug-las Archibald. 
(Late of H.M. Bengal Educational Service.) 
V A R I A B L E S T A R S . 
[20851.]— I FORWARD the following notes:— 
f Jlracanis.—As I expected, this star is brighten-
ing. At present it seems to be 4 5 or 4'4. 
a Cassiopeia:.—This star is also brightening, and 
appears to bo losing colour. I t is now about 2'8. 
i e and u l Cassiopeia:.—I havo been observing 
these stars at intervals during tho past year. They 
often seem absolutely equal, but on somo occasions 
Irt appears to be distinctly inferior to v'. 
Z urate Jlfinoris.—This star ia 319 in Messrs. 
Espin, Read, and Gago's catalogue. The limits of 
vnrinbilitv aro there given as 4'2 to 4'7. In March 
last I entered it as 4 2, but during tho past six 
weeks I havo observed, during such brief glimpses 
ns I liavo got of tho Bky, it to be 4-8. It seems, 
however, to be brightening again. 
1$ Cggni.—Ti\o following aro somo estimates of 
this rather pcqdexing " suspected variable " :— 
1882. March 11, 3-3. Aug. 8, 3-2. 
' „ March 15, 3'4. Aug. 29, 3-4. 
„ April 25, 3-3. Sept. 17, 3-2. 
„ May 15, 3'2. Oct. 4, 3'2. 
The weather hero has beeu so bad as almost to 
prevent observation. 
S. Maitland Ba ird Gemmill . 
Glasgow, Dec. 18. 
T R A N S I T S A N D E C L I P S E S — A 
C O R R E C T I O N . 
[20852.]—MAT I bo allowed, with nil due defer-
ence, to correct a rather serious MiieUke (or mis-
print) that occurred in your report of the other-
wise uhlo and interesting lecture on '• Transits mid 
Eclipses," by Mr. T. Brnham (p. 333) ? M r. lirahnm 
is reported as having said, " I t is known perfectly 
well that our nearest neighbour does uot produce 
any effoct by tho light it emits under a period of 
36 years, and b'ght travels at the rate ot 180,000 
miles per second." The lecturer no dnubt referred 
ton Centauri, but the distance of that star is. iu round 
numbers, 20 billions of miles, which would give a 
light passago of 3J, and not 36, years. 
A Young Astronomer. 
M E D I C A L R E P L I E S . 
[20853.]—Doo B I T E (48881).—Your son's dog-
bito has probably no connection With bis present 
attacks, which are a mild form of epileptic fits, and 
need careful medical treatment. 
B R I O I I T ' S D I S E A S E (48608).—In Blight's disenso 
tho urine contains albumen; generally, also, easts 
indicating the stage of disease iu the tubes of tho 
kidney. To test tno urine for albumen get a dean 
tcst-tubo. Pour iu nn inch of urine : test by means 
nf blue litmus paper to sec that tho urine is acid. I t 
should just redden thn blue tost-paper. If not ncid, 
ono drop of nitric or other add should be lidded to 
tho urino. Then bring slowly to tho boil over a 
spirit-lamp. I f tho urine contains albumen a hazi-
ness appears ora flocculcut precipitate fulls,accord-
ing to the amount of albumen present. If the tul.o 
bo set aside tho congulated albumen will subside, 
and, at the end of twenty-four hours, an estimate 
of its amount may bo made and compared with suc-
ceeding amounts day by day or at weekly intervals, 
if tho case be a chronic one. Thn urino should bo 
that passed directly on rising in t.ho morning, so ns 
to socuro an averago specimen. The examination of 
tho casts from the tubuli can only be made by menus 
of tho microscope. 
DISORDERED L I V E R (48900.)—Leave off tho beer 
ond tobacco, and take proper easy-going exercise 
in the open air. If not relieved, get carefully 
examined by your doctor. 
T E A AND C O F F E E AFTER MEALS (48911.)— 
" G . L . T . " has misread mydiel tun. My words a n , 
"The habit of drinking Unug tea or Mark coffee, 
directly nftor dinner is especially bad, and certainly 
interferes with digestion." 1 am clear on this 
point as a general rule in healthy stomachs. Of 
course, halni'm a powerful inislifying influence, and 
thoso who liavo long used themselves to such uso 
of tea or enffeo may not feel that lliey are de-
veloping a dyspepsia or a liver affectmu. But, 
nevertheless, they will find nut tlie fact if they 
live long enough. Sleepiness ought not to be a 
very troublesome matter to persons who cat only 
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made to pass through u solution of iodiuo iu front 
of, tho lamp, when the central bauds of tho 
spectrum wero lirst cut out, aud, by trnnsmissiou 
through another solution, the whole spectrum was 
quenched. But the substances which thus elimin-
ated the light allowed free passage to the rays of 
heat. To show this the beam was made to convergo 
iu the dusty particles of the theatre by means of 
ii plano-convex lens. Tho heat present at the focus 
was at once detected by the uoedlo of the thermo-
pile. The heat of the dark rays haviug been 
lulcusijiod by menus of conjugate mirrors, it was 
proved by various experiments that piper aud 
wood could be Iciudled by it, non-refractory metals 
fused, aud refractory ones, such as platinum, 
heated to whiteness. Platinum thus heated rivalled 
tho brilliaut magnesium light. It wus proved iu 
this way that nou-luniiuous calorific rays might 
thus be transformed into luminous ones yielding all 
the colours of the spectrum. This passage from 
tho uon-luininous to the luminous condition by the 
intervention of a refractory body, is termed calores-
cence. But the audience was reminded of the 
extension of the spectrum beyond tho visible portion 
side of tho violet also. Theso other invisible rays, 
when ullowed to fall on certain substauces—tho 
disulphatu of quinine, for iustance—rendered these 
substances luminous, aud were thereby themselves 
renuered visible. This change is termod fluores-
cence. Many beautiful experiments illustrative 
of this subject were performed. The phenomena 
of phosphorescence were next illustrated, mention 
being made of Balmaiu's luminous paint, and of 
more or- less unsuccessful attempts to prevent 
colliery uecidents by the introduction of phos-
phorescent lamps. A phosphorescent butterfly was 
greatly admired. Passing to spectrum analysis, 
Dtr. Tyudall remarked that metals and then- com-
pounds impart to flames peculiar colours, which are 
characteristic of these metals, as was exemplified iu 
the instances of mercury, thallium, silver, sodium, 
chlorido of lithium, and chloride of stroutian, 
the identifying bands of which substauces were 
shown upon the screen. Hence, since we had ac-
quainted ourselves with the bauds produced by all 
known metals, new bauds iu tho spectrum were 
proof of the presence of new metals in tho flame. 
I t was thus that the founder's of spectrum analysis 
—Buuseu aud Kirchhoff—discovered rubielium and 
cie.siuui, aud that thallium, with tho superb green 
band tlio audience had just seen, was brought to 
light by Mr. Crookes. 
I n tho sixth and concluding lecture, Thollou's 
vivid spuctrum was again thrown upon the screen, 
aud the lecturer thou proceeded to illustrate ex-
perimentally tho analogy between sound and 
eolour. A square disc of brass was made to give 
forth notes whoso pitch from tho lowest to tho 
highest was marked by the varying lengths of tho 
line.s Canted by the vibrations of the sand strewn 
ovor tho phite. These lines wero termed nodal 
lines. The difference between a chorister boy's 
shrill voice and tho bass tones of a man was that 
tho nodal hues left by the latter wero louger. Tho 
air, which was the medium of conveying sound, 
.might bo compared with tho luminiterous ether 
pervading all space, and in tho spectrum the 
luminous waves wcro found to lessen in length in 
passiug from the reel to the violet ray. The ether's 
movements wore uudulatory, though the waves, like 
thoso of water in tho cliaotic foam of the Niagara 
Palls, a view of which was throwu upon the screen, 
might cross aud recross in every direction. New-
ton's omission theory wus first opposed by tho 
celebrated astronomer Huygheus, aud the no less 
.famous mathematician Eulor, and no scientist of 
any repute now upheld Newton's conception of 
light as an intiuite number of projectiles impingiug 
upon the eye. When tested by tho facts, that notion 
had utturly broken down ; whereas not one of the 
facts had been left unexplained by tho uudulatory 
theory. I t accounted for all tho phenomena of re-
flection ; for ull the phenomena of refraction, 
singlo anil double; for all the phouomeua of 
diffraction ; for the colours of thick plates and thin, 
as well as for the colours of all natural bodies. I t 
accounted for all tho phenomena of polarisation, us 
was shown experimentally in tho course of tho 
lecturo; for all those chromatic splendours ex-
hibited by crystals iu polarised light. Thousands 
of isolated facts might bo ranged under each of 
theso heads : the uudulatory theory accounted for 
them all. It traced and illumiuatod paths through 
what would be otherwise tho most hopeless jungle 
of phenomena in which human thought could be 
entangled. This was why tho foremost men of tho 
ago accepted the Iuminifcroua ether, not as a vague 
dream, but us a Mai entity—a substance endowed 
with inertia, aud capable, in uccordaueo with the 
established laws of motion, of imparting its thrill to 
other substances. It was Dr. Thomas Young, 
Prof. Tyndull reminded hia audieuco, his own 
predecessor in the cliair of Natural Philosophy iu 
xho Boyal Institution in tho first year of tho present 
century, who finally overthrow tho omission 
theory. Young nover saw with his eyes tho waves 
of sound, but he had the force of imagination to 
picture them, and the intellect to iuvestigato them. 
And ho rose from the investigation of the unseen 
waves of ah to that of tho unseon waves of other, 
Ids belief in the ouo being little, if at all, inferior to 
his belief iu tho other. Young proved that by 
lidding light to light darkness could be produced, 
just us by superinducing uottud upon sound silence 
could result. Light thrown on water was accord-
ingly quenched, ns the lecturer showed by a 
beautiful experimunt, when oil of turpentine was 
cast upon the surface: The explanation given was, 
that by the action technically styded interference, tho 
light reflected from the upper Hirrface duadeued 
that reflected from tho lower. Iridesceuco was 
illustrated by reproducing Newton's famous soap-
bubble experiment, and tho sama plrilosopher's 
beautiful ring. 
LANTERNS AND SLIDES.* 
T T cannot bo too widely known that tho size of 
J_ tho glass on which the picture is taken is im-
portant ; that it must be throe aud a quarter inches 
high, thia being tho standard adopted iu all coun-
tries. The length of the glass is of less inomeut. 
The French slides, for instance, aro three and a 
Matte inches high and nearly four inches long ; 
tho Woodbury (and American) three and a quarter 
inches high una four anil a quarter inches long ; 
while the current English size is 3J- x SJ. The 
mount is of less importance, but it should invariably 
so mask the picture as to cut off all clear glass at 
the edges. Inattention to tins materially all'ected 
the brilliancy of several pictures shown tho other 
evening. 
Uniformity in size and shape of the mask or mount 
is hardly to bo expected. All subjects do not look 
equally well iu a square mount. As a general rule, 
a square mask with the comers rounded (cushion-
shaped), two and three-quarter inches either way, 
or a trifle wider, is tho best where tho subject will 
permit it. It is better that the four comers should 
be rounded rather than dome shaped, for the j'casou 
that the coudonsor, which is found most efficient 
and economical, is four inches in diameter. A 
little must bo allowed for tho mount or cell, and it 
will then bo found that tho utmost such a condenser 
will illuiniuato is tho size I have meutiouod. Any 
lantern with condensers of less diameter must bo 
considered as a toy. 
Slides of the highest excollenco can 1)0 produced 
by a great many different processes. Two qualities 
only are absolutely essential—viz., purity of tho 
whites and trausparonco of tho shadows. Thoso 
who wero fortunate enough to havo shown slides 
that eveniug with which they wero satisfied ou the 
screen will havo a standard of reference by which 
to judge the quality of other subjects ; but others 
who wore not so fortunato may bo glad to kuown 
how they can judgo if u transparency will bo 
effective on the screen. 
It is very simple and absolutely certain. The 
two essential quuttitiea, I have said, are purity of 
the whites and transparence of tho shadows. Tho 
first can only bo j udgud by laying tho unmounted 
slide, face downwards, ou a piece of whito puper. 
Tho ldghest lights must then bo pure white. I f 
there be the slightest trace of fog, throw it away at 
once ; it is utterly useless as a lantern slide. Do 
not attempt for a moment to delude yourself with 
tho idea that with tho limelight a littlo filmiuess 
will not matter. It is absolutely fatal to brilliancy 
with either lime light or tho ordinary Oil-burning 
lantern. When lying on the paper tho most deli-
cate tones, which held up to the light would bo 
almost invisible, will be distinctly seen. I f they 
aro thus seen they will be faitlifully shown upon 
the screen ; but any hard, white patches thus seen 
upon the papor will bo soeu just the 
same in the lauteru, liko Boruo wo saw tho 
other evening, when sun-lit roads aud trees looked 
us if thoy were powdered with snow, and wero by 
somo actually imagined to bo so. Ou the papor 
very nearly all tho half-tones should bo clearly 
visible—not all the detail iu the shadows ; .'" so, thu 
picture on tho screen will be poor aud weak. 
The final examination of tho slido must be done 
by transmitted light; and this is best ilono in tho 
evening by one's oiiliuary lamp. I find nothing 
better than the opal globo of a Silber lamp. After 
it has been alight for soino time tho oyo bus become 
accustomed to it—judgmout far more easily effected 
with a comparatively uniform light than by day-
light, which varies so much. The details in tlio 
shadows which were confused when lying ou the 
white roper must now bo clearly visible against tho 
opal globe. It should be a moderately vigorous 
picture, full of detail iu tiro shadows. I f the slide 
will stand theso two tests it will givo a perfect pic-
turo on tho screou with any lauteru and any light. 
No greater mistake can bo made than to suppose 
that a denser slide is required for limo light than for 
oil light. A good ouo is equally good with cither. 
Aud now as to tone. This is to a grout extent a 
matter of taste, and I venture to say, of com-
paratively bttlo moment. Experts wero probably 
struck with thu great variety of tones of tho slides 
• Extracted from a paper by Mr. Qaoaoi SauV, in the 
liriluk Journal 0/ l'hotvjraithy. 
exhibited at tho recent meeting; but I doubt if, 
great us the raugo was, any would have failed to 
thoroughly please ou account of its tone beingeither 
too wnm or too cold, if otherwise harmonious. It 
was a point which I was particularly watching, and 
judging from tho applause with which the various 
pictures wero greeted, tone hud very little to do with 
it. ' ' 
Colouring is unquestionably a mistake. It is sp 
nearly impossible for the minuto details of a photo-
graph to bo accurately coloured that tho expenso 
of really effective colouring puts it quite out of 
the roach of tho ordinary tax-payer, aud inferior 
colouring is out of tho question with such an optical 
arrangement as wo hud, where every slip of tho 
brush or impurity of the colour is prominently 
brought out as a blotch on which the eye will fix 
itself. I have ulways found — and last week's 
meeting was no exception—that good slides ale 
gladly welcomed, uncolourod. However, as there 
is a demand for coloured slides, I must add one word 
of advico ou tho subject: lot tho slide beagood one, 
to begin with; no colouring will improve a bad one. 
If tho colours a n not transparent thoy are useless 
for lantern work ; and if they aro transparent they 
will not obscure the shadows. I f tho slide be of 
a proper depth of tono before colouring — well, 
you may not spoil it. 
MR. ESPIN'S DOUBLE STAR NEAR 
16 AURIGiE.* 
IN the last edition of Webb's " CeleBtinl Objects " (page 238), a multiple star is noted near 16 
Auriga) (O •>; 103), which was discovered by Mr. 
Espiu. As no measures of the components were 
given, I looked it up with the 18 Jin.lof the Dearborn 
Observatory in tho early part of this year for tho 
purposo of ascertaining tho exact position, and 
making eomo measures. The principal Btar was 
identified as D.M. (30'), 1005, Weisse V., 211, tlw 
magnitude in the first catalogue being 8'0, aud iu 
the second 8-9. This is 32s. following 16 Auriga;, 
and 10' north. The two principal stars were 
measured on two nights ns follows :— 
P = 11-9° D = 13-96" 8;6 . . 9 0 1882 -239 
8 G 14 09 8-6 . . 9-0 "244 
Tho double companion mentioned in Webb is 
about 78" distant from the principal stur, in the 
direction of 109-2°. Both nights wero too huzy to 
measure tho faint stars satisfactorily, but the elis-
tauco botwoen thom appeared to be about ."> , aud 
tho magnitudes IX't and 11-5 (Struve's scale). 
In searching for this group, two new pairs, wero 
found in- the immediate vicinity, Which may bo 
mentioned iu this counection. Those stars are; Nos. 
880 und 887 of my last catalogue of new rtnrs, now 
in tho hands of the Boyal Astrououucal Society. 
The first, as a wide triple, is X 087, but Struvo 
failed to notice that one of the btars he measured 
was itself a close pair. Tho following tire his 
mcusures, and my own for comparison, of the old 
stars, and a single observation of the new pair :— 
S A B G7-6- 17-17" 8-2 . . 9 0 1829-24; 
li C8;5 17'51. 8'5 ..8-6 18S'2-j:i 
S A C 153-5 48-73 9-2 1829-21 
§ 153-2 48-48 8-7 1882-221 
ji C D 240-9 0 90 8 5 . . 100 tffifrp 
There does not seem to be any material chapgo 
in tho old companions. "S 087 is described by 
Webb on page 2 41. 
The other now pair is somewhat similar to tho 
ono j ust given, but the components are smaller, and 
therefore perhaps more difficult. Tho following 
ore the results of measures on two nights:— 
A B 194-3" 100" 9-0..10-6 18S2-22 
A O 332-8. 10-50 12 18S2-24 
There is another very faint companion, similar to 
C in magnitude and distance, in tho direction of 
about 109° from tho principal stur. This ik tho 
larger of a small clustor of miuuto sturs. 
These pairs will bo easily found from their rela-
tive positions, which are as follows:— 
O Z 103 Gli. 10m. 37i. + 3 3 ' 1 1 
Espiu 6 10 49 ' + 33 21 
liMli 6 14 24 +33 411 
yj H87 6 14 63 . + 311 18 
B. W , Burrrham. 
Chicago, Doc. 10, 1882. 
CUTTING STEEL W I T H A WET IRON 
DISC. 
ACOltBKSPONDENT of tho^wwicaw Machin-ist, Mr. G . E . Stauffer, of Stroudsburg, Pa., 
writes:—"I am now building a very largo pulp-
i.-ugiiiofor tho CheniiculPulp Co.,of thispluco. Tho 
lty-bars uru luadoof homogeneous steel 4iu. wide and 
gin. thick, each requiring a slot at both ouds in. 
• Uead ut a recent meeting of tho Liverpool Astruuu-
inic.il Society. 
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] I I f-h 1 2 14 A.M. 10 I O c D 11 9 r .M. 19 I E c It 10 66 29''» 
1 I I T r E * '3 1 tt 11 I E c K 2 3 46"' 20 / Sh I 5 68 ft 
2 1 O c D 2 02 11 I I Sh I 0 11 r . M . 20 n Kc B 6 20 36„ 
i 2 I I Oc D 7 8 P.M. 11 I I T r E 0 •41 M 
1» 
20 I T r E 7 0 II 
2 I I E c n 11 02 4,- 11 I Tr 1 8 26 20 i Sh E 8 14 it 
2 I T r I ,12 9 t t 11 I I Sh E 8 67 ft 21 / EcR 6 24 23,, 
3 I Sh I i 1 10 A.M. 11 I S h i 9 34 ,» 23 i n Oc 1) 8 8 it 
3 I T r E 2 24 tt 11 I T r K 10 41 tl 23 i n Oclt 10 62 tt 
3 I Sh E 3 20 'ti 11 I Sh S 11 60 ,t 24 i n E c D 1 11 14 --
3 I Oc D 0 19 r.M. 12 I Oc J) 6 37 24 u Oc J) 2 27 I) 
3 I Kc K 12 36 7„ 12 I E c S 8 69 iC 26 / Oc J) 2 62 
4 i r Sh E 0 19 M 13 I I I T r I 2 36 A.M. 25 i r T r I 8 58 r .M. 
4 i T r I 1 6 30 ** 13 J TrE 6 9 P.M. 25 I I Sh I 11 28 II 
4 I H h l |7 39 jj 13 I S h E 6 19 J , 
,, 
25 i i T r E 11 44 II 
II i i T r E 8 61 11 16 I I I Oc K 7 3 25 I T r I 12 8 
4 i S h E 9 66 tt 16 I I I Ho I ) 9 13 20„ 26 i S h i 1 24 A If. 
6 I E c K ; '1 4 6„ 16 I I I E c It 11 '64 13„ 26 / / Sh E 2 14 
6 i n lTl\ 10 68 16 I I O c l ) 11 68 26 i Tr E 2 21 f i 0 i n T r E 1 39 A.M. 18 I Oc D 1 0 A.M. 26 i O c D 9 21 r .M. 
C i n Sh I 3 13 18 I I T r I 6 26 r .M. 26 i E c R 12 61 
8 I I T r I 2 42 ' 18 I I Sh I 8 60 27 i n Si E 6 6 
0 / / / EcD 6 12 45 r » 18 I I T r E 9 11 27 i T r I 0 36 
0 i n E c It 7 52 23,, 18 I T r I 10 16 27 I Sh I 7 . 53 tt 
9 I I Oc D 9 32' ,, 18 I S h i 11 29 27 i T r E 8 62 
10 1 T r I 1 68 A.M. 18 I I S h E 11 36 t, 27 i i E c It 8 66 o" 
10 I I E c I I 2 27 30„ 18 I T r E 12 32 27 i Sh E 10 9 
10 I Sh I 3 6 I I 
>» 
19 I Sh E 1 46 A.M. 28 i E c K 7 20 9M 
10 TrE 
1 
4 14 19 I Oc D 7 28 P.M. 
Eo Eclipso ; Od Occultation ; T r Transit of Satollito ; Sh Transit of Shadow ; D Disappearance; 
R Rcappoaranco; I Ingress ; E Egress. Tho printing of a phenomenon in italics indicates that 
its visibility is rerldcred doubtful, either by tho brightness of tho twilight or by Jupiter's proximity 
to tho horizon: 
Neptune 
• •• - n» irriroacriirig tho West so rapidly that, in 
I atWHHB" month, ho will bo lost in 
tho Sun's rays. Honco ho should bo looked for 
ns soon after dark as possible. Ho will bo 
in quadrature with tho Sun nt 4 a.m. on tho 6th. 
1 
6 
11 
1 21 
26 
Right 
Ascension. 
m. 
664 
6-6 
6-6 
6fl'9 
57-1 
i n 
Declination 
North. 
14 
14 
14 
16 
15 
15 
67'1 
67- 9 
68- 9 
01 
1-5 
3 2 
Souths. 
iu m. 
6 10-0 p.m. 
6 60'4 ,, 
6 30 9 , , 
6 11-6 ,, 
4 62-1 „ 
4 32-7 „ 
Thus Nopttino will describe an almost impor-
coptiblopath: to tho East and slightly to tho 
North of a Ariotis. 
Shooting: Stars 
Aro raro in F cbrunry. Tho most likely dates on 
which to looq out for thorn aro tho 10th and tho 
19th. 
Greenwich Mean Time of Southing- of 
Fourteen of the Pr inc ipa l F i x e d Stars 
on the Night of February 1st, 1883. 
Souths. 
Star. 
a Ccti . . 
ft Pcrsei.. 
Ahlobaran 
Capella 
lligol . . 
a Lcporis 
a Columbto 
a Oriotrls 
Birius . . 
Castor . . 
Procyon 
Pollux . , 
a Cancri 
a Ilydrro 
Tho Moth d of ascertaining tho Greenwich 
Mean Timo tt Transit of either of tho Stars in 
the nbovo Lit t on any other night in February, 
as also that ,of finding tho i/ocnl Instant of its 
Southing at any othor station, will be found at 
p. 375. 
h. in . s. 
. . 6 9 46-02 
. . 6 29 32-34 
. . 8 22 9-94 
. . . • . . 8 40 40-26 
4 • . f . . 8 48 35-64 
.» 1 • . . 9 53 fl-00 
• * . , .'. 10 46 2-S5 
. . *'i . . 10 61 0-80 
• • - • • . . 12 34 24-44 
SOME NEW DOUBLE STARS.* 
TH E juxtaposition of two stars must mean that thoy are connected with each other, and 
therefore are both about tho samo distanco away 
from us, or there is no connection between them, 
and so ouo is a great deal nearer to us thnn the 
othor. Now, wo havo no means of dotennining 
whether a doublo star belongs to tho first class or 
to tho socond class, except by observations carried 
through a number of years. How aro the obser-
vations made ? By measurements of position, aud 
by determinations of distance. First, as regards 
the measurements of position. Tho field of viow 
of an eyepiece is circular, and wo may consider it 
as a circle, and consequently divided into 300 
degroes. Now, if a star passes through the fiold of 
view, a lino at right-angles to its movement will 
give us the N. and S. points of tho circle. Position-
angles are measured from tho N. round by tho E . , 
through the 300 degrees. The astronomical telc-
scopo inverts, and, hence, the bottom of the field 
of viow, instead of being S., is N., aud the apparent 
W. side is really E . , and so on. So, then, 
position-angles are reckoned from the bottom of 
the field ot viow. Suppose, then, we have two 
stars in the Bamo field of view, closo enough to lead 
us to believe that thcro is somo connection between 
them; let us first find out what is tho angle 
between a line joining them and a line drawn from 
the biggeBt star to tho N., or bottom of the field. 
That angle is called tho "position-angle" of the 
doublo star. Now, if it happens that one of these 
stars revolves round the other, one of two things 
will occur: either that our line of sight is at right-
angles to tho piano of tho orbit, or that tho orbit is 
inclined to tho lino of sight. Iu the first case, tho 
one star will chango its position-angle year aftor 
year, until it has complctod its circlo, keeping 
almost the same distanco from the other star. In 
the second caso, tho distance between* tho two stars, 
as well as the position-angle, will alter. If, how-
ever, the plane of tho orbit is parallel with the liue 
of sight, tho distance alone will niter, and the com-
panion star will, at ouo time, appear ou ono side of 
tho big star, aud, after a certain period, will bo 
found on tho other side tho star. So that tho 
position-auglo is not sufficient; but wo must know 
tho distanco as well. This distanco is tho number 
of soconds of arc between the two stars on a great 
circlo going all round tho heavens and through 
tho two stars. It is measured by a distanco micro-
meter, which mainly consists of a scrow with a 
divided head, and by which a second of arc cau bo 
divided into a very great number of parts. The 
screw moves a frame carrying a wire. The princi-
pal star being brought to ono wiro, tho screw is 
turned till tho second star is bisocted by tho 
• Abstract of a lecture delivered by Itcv. T. E . E s r w , 
B.A. , F.It .A .8., Vice-President of the Liverpool Astro-
nomical Society. 
movable wire, nnd tho distance between tho two 
wires is read off in revolutions and parts of revo-
lutions of the screw. Tho valuo of one revolution 
is found by allowing a star near tho equator to 
transit from wiro to wiro, and tho interval of time, 
multiplied by 15, gives the distanco of arc. The 
two necessary measures of a double star are thn 
position-anglo, or the angle between a line joining 
tho two stars, and a line drawn from the centre of 
tho field to the N. point: and, secondly, by tho 
distauce between the two stars measured in seconds 
of arc on a great circle drawn rouud the heavens, 
and passing through tho two stars. 
The term "double star " is one of great latitude, 
and may mean any two stars lying near each other. 
Sub-divided into physical and optical doubles, wo 
have (1) stars of approximately tho same distance 
revolving round their common centre "f gravity ; 
(2) stars which lie in the sumo lino of sight, but 
ono an infinitely greater distauce away than tho 
other. 
The number of double stars considerably exceeds 
10,1100. Sir .Tohn HcrBchel'B discoveries iu this 
branch of astrouomy amount alone to many them 
sands. Having mado a rough micrometer. I set. to 
work soino tinio ago to measure Borne of Sir John 
nerschel's pairs which havo at present received no 
attention. In doing this, some new oues came to 
light, some of which I new havo tho honour of 
communicating to tho Society. The one which Mr. 
Duinhnin has measured was tho first, detected, and 
is a wide, but very beautiful, pair. The small 
companion was detected with a metallic reflector of 
I3iu. aperture, and tho same night I found it 
doublo, though two trained astronomers and two 
other gentlemen who ore telescopists could not seo 
a traco of its duplicity. On tho same night I saw 
the companion to 10 Auriga?, though, at the time, 
I was unaware of its distance or position. I have 
since seen it and tho companion to my double star 
with my 5in. refractor. The distances in the fol-
lowing pairs are estimations:— 
(1) Near 16 Aurigre.. j 
(2) 55s. P. K Crateris 
22' 6 
(3) lm. 35s. F . £ Cra-
toris, 14' N 
(4) 3m. 45s. P. 27 Hy-
dra), 12' N 
(6) 6m. 21 R . A . — 2° » 
docl 
(6) 5m. 21 R.A. — 2" 9 
deel 
D. Mags. 
toy 
145 
345 
334-3 
83-7 
357'7 
49-1 
105" + ! A 8, B 9 
2 + C D 13, 14 
6 + 
25 * 
4. 
14-5" 
A third s tar at 300". 
4-8" 8-5, 103 
10, 11 
M l 
10, 10£ 
8-7, 1M 
No. 1 iB tho star measured by Mr. Eurnhum. 
No. 2 found March 13, 1882 ; only two measures 
of position were obtained. 
fto.'S found March 15, 
three nights. 
No. 4 found March 15, 
two nights. 
Nos. 5 and 6.—Tho place is given from Mr. 
Pony's obsorvatious. The positions, distances, and 
magnitudes are thoso of Mr. Kuott. I t is uncer-
tain whether one of them is uot already known. 
1882, and measured on 
1882, and measured ou 
ON TELESCOPES OF SH0ET FOCAL 
LENGTH.* 
By Prof. H . L . SMITH. 
IN No. 28 Science Ohsrrrcr, I hnvo given an account of the excellent performaucc of an 
achroihatic telescopo of short focal length made by 
Mr. R. B. Tolles, of Boston, Mass. 1 desire again 
to call attention to the advantages of such telo-
Bcopes over those of the ordinary focal length to 
samo aperture. Many years ago when tho reflect-
ing telescope, iu tho hands Of Short, Watson, nnd 
ot hers, was brought to a considerable degree of per-
fection, many excellent " dumpys," ns they 
were called, were made—e.g., a Gregorian by 
Watson of 4in. aperture was only eleven inches 
focus, and this short telcscopo showed Boutis 
neater than a 40in. achromatic. Tho difficulty 
however in correcting short focal length telescopes, 
a difficulty much increased in tho case of the ni-lirn-
matic, anil t.ho consequent extra cost of production, 
prevented thoir general adoption, and many of tho 
earlier achromatics had focal lengths twenty or 
twenty-five times tho aperture of tho objective. 
Tho first (then considcredjlargn achromatic brought 
to this country—before wo had a single artist com-
petent to construct nil nchnonnlic telescope, was 
the " Dollond " 5iu. nt Ynlo College, and which 
ho.d a focal length of ten feet. This telescopo had 
a triple object-glass full of bubbles aud specks, but 
• From the Sidereal Mmt»ftt (Northlicld, "Minnesota, 
U.S.A.) 
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prevent its running ont of truth, which it will noon 
do from tlio unequal pressure upon tho poppet-head 
centre, caused by an unequal surface. Tho beat 
way to hold this tool will bo thru:—Tho handlo 
grasped firmly in tho right bond, with the knuckles 
upwards, and tho tool itself passed between tho 
third and fourth fingers of tho left hnnd ; tho lower 
edgo of tho tool is then brought (irmly on to tho 
rcBt, and by inclining tho cutting edge towards tho 
work, it is brought into contact, and thoso parts 
that aro unovon are soon reduced to flat surface. 
To turn a cylindrical piece of steel or iron, tho 
graver is necessary ; this tool it held in a similar 
way, only brought to adifforcnt position ; tho right 
hand must bo moro to tho front, and tho T-rcst so 
arranged that thn point of tho graver can be brought 
to the contro of the work. 'Iho character of this 
tool, liko many others, will greatly assist tho opera-
tor in finding tho position of tlio rest that is most 
suilablo to tho diameter of tho woik being turned. 
With these few remarks upon turning iron and steel, 
and holding the tools, I will tnko another branch of 
metal-work—that is, drilling and boring. 
Iu this branch of turning, which is a very im-
portant matter, thcro nro various ways and means 
adopted ; work that is held iu a chuck must have 
a ccutro formed with a triangle tool, and the drill 
is mado to pass through it by means of tho poppet-
head ; if tho drill is used between tho centres, it is 
hcld'cithcr by a Carrier or a wrench, and sufficient 
pressure maintained by the poppet-head to keep the 
drill always cutting. In using a drill thus, it will 
bo necessary to bo careful to keep tho pressure 
n gainst tho centre when withdrawing it : if it is 
allowed to got free, tho revolution of tho lathe will 
cause it to catch and break tho drill, and probably 
damage tho operator's hand. 
When a long cylinder is required to bo bored, the 
boring-collar must bo brought into uso; this is a 
ciroular plate, with a scries of holes coned out from 
tho back. The work is rounded on tho front edge, 
and runs between tho plate and the running centre. 
Tho contro must bo formed in similar manner, and 
tho drill passed up in tho samo way ; after which, 
a half-round bit must bo used. Tho mouth of tho 
hole is turned out to fit tho bit, which is held in tho 
same way as the drill; for steel and iron a 
lubricant of some kind is necessary ; either oil or 
soap-suds will answer. 
I nave gTeat pleasure in saying that, as for tho 
various chucks for holding drills and small work, our 
American cousins havo mado such rapid strides, that 
they need no comment from mo; suffice it to say, that 
they are a most usoful adjunct to any lathe, and as 
Mr. Churchill is, I am glad to soe. iu full forco and 
so able a representative of tho American trade, I 
will leave this matter in his hands, and proceed to 
give a fow dotails on screw-cutting. 
Screw Cutting-. 
I think a word or two on striking and chasing 
screws will bo of interest to many, especially thoso 
not far advanced in tho art of turning. This, then, 
fonns a very important part in general turnery; 
screws cutuponivory orhard wood, for such purposes 
as boxes, can bo cut with a scrow-tool or chaser, 
without the assistance of any special apparatus; but 
to do this of course requires considerable practice, 
and is what is termed striking a thread. 
I t will bo policy, in the first place, to practise 
upon inexpensive material; and for wood-screws, 
boxwood will bo tho best material, having tho wood 
chucked iu a cup-chuck. A plain cylinder, without 
a shoulder or obstruction of any kind, will be tho 
best to begin with, about 2in. long nnd lin. in 
diameter, and tho chaser should have about 20 
threads to the inch. Tho tool will require to bo 
held somewhat differently to the graver and chisel: 
tho handle is hold by tho right hand, with tho 
knuckles undoruoath; tho left hand is passed round 
tho body of the rest, and the thumb placed on the 
top of the Bcrow-tool. Tho rest is placed parallel 
to tho work, and not quito closo to it, tho height 
being so adjusted that it will allow tho cutting face 
of tho tools to be held at a Blight nngle. When 
central to the diameter of tho material, when nbout 
to start the thread, tho tool should scarcely touch 
the flat of tho rest, but must bo guided by the first 
finger of tho right hand and tho thumb of tho 
left hand. When thus supported, it is moved in a 
curved line, in tho opposite direction to tlio rounded 
edgo of the end of the iron, which must bo rounded 
off. Now, this action, it will bo readily Recti, 
necessitates tho movement of both wrists, tlio right 
going forward for tho purposo of advancing tho 
tool, while tho thumb of tho loft hand regulates 
the speed at which the tool traverses, which rate 
will also maiuly depend upon tho pitch of tho 
screw that is being struck. 
It will bo scon at onco that tho tool being moved 
in tho opposite direction to the rounded edgo of the 
work, that the cut only takes placo in tho centre 
of the width of tho tool, so that tho greatest depth 
of cut is obviously there. Supposing that, what is 
tormod a truo lead, is obtained, the. samo action 
must bo repeated soveral times, to gradually lead 
tho thread on to tho cylindrical part of tho work, 
where it is of courso required. When practising 
striking screws it will form an important fcaturo of 
thn work, that tho hand and foot work, so to 
speak, simultaneously ; by this I mean, that tho 
spood of one should coincide with the others. By 
way of further illustration: it would be impos-
sible to cut a screw of, say, twenty threads to tlio 
inch, with tho latho running at a high speed. 
I need scarcely add that tho practice of striking 
tbrcadH is productive of somo very curious results, 
such as doublo where singlo threads aro wanted, 
treble, and what is commonly known as a drunken 
f l r e a d : thiR latter is, I may say, the most pro-
minent result; and although tho term ia, I am 
aware, extremely inelegant, I will ask you to 
pardon it, as it so forcibly expresses tho meaning, 
and I venture to say that as long as tho practic.o of 
striking screws by haDd is continued, it will bo 
heard far aud wide. I will ask tho tyro not to bo 
disheartened if his first trials provo fruitleRS, but to 
make a determination to overcomo tho difficulties 
of what will provo to him a most useful branch of 
the art of turning, and to boar in mind, at thesnmo 
time, that if thcro wcro no difficulties to contend 
with, there would bo no merit in endeavouring to 
become oflicient. 
I will now proceed to describe tho traversing 
mandrel, which ofl'crsa means of cutting such screwB 
mechanically. This is largelv needed by amateur 
turners, as striking screws with certainty requires 
continual practice. I t will bo found to overcomo 
all difficulties, and to be extremely handy. 
In tho traversing mandrel tho latho-hcad easting 
is about tho substanco of the ordinary back-centre 
lathe, but both ends are more nearly alike. Tho 
mandrel, however, is made sufficiently long to pro-
ject at tho rear. It is mado of the very* best cast-
Btoel, and should always bo bored throughout; its 
bnarings are cylindrical, and its cylinder is hardened 
at thoso parts which run in the collnrs. Tho front 
of tho mandrel has a cone left on "it of 45° fitting 
to a corresponding cono in its collar, and 
which stands in tho reverso direction to tho 
obtuse cone of the back-centre lathe. When being 
used for plain turning it. ia kept, in its plar.o by a 
steel cap, fitting over the back end of the mandrel, 
and bearing against that faeo of tho collar. This 
cap is prevented from turning round by a stcady-
piu in the end of fho mandrel passing through a 
corresponding hole in tho mandrel, and is retained 
there by a screw which fits into tlio cud of tho 
mandrel. On tho end of the mandrel, steel screw-
guides may bo substituted for the cap, and secured 
by the same Berew. Six of these generally accom-
pany a high-class lathe of this kind, and aro found 
to bo sufficient for all practical purposes. Tho 
conductor is mado of either brass or gtttiniclnl, 
and consists of a ring cut into segments, nnd 
severally screwed to correspond with the Rtccl 
guidos ; tho ring is then fitted on to an eccen-
tric mounted on a stud under the centre of tho 
mandrel nt tho back of tho head. Tho metal 
guide works freely on tho eccentric, but to fix the 
guido selected for uso in contact with tho steel 
screw-guides, it will need tho uso of a lover. By 
means of this guido tho mandrel is quito under 
control of the conductor, and, with tlio guido on 
tlio mandrel, is compelled to work backwards and 
forwards, according to tho pitch of the gttido nnd 
tho direction in which it is turned. I have now 
abolished the obsolete fractional pitches, and screw 
theso guides with six convenient aliquot threads, 
each guide being branded with a figure giving tho 
number of threads to tho inch which it cuts. 
Tho pulley, which ia also mado of brass or gun-
metal, should receive caroful attention in its con-
struction. I t is mado hollow to avoid weight, but is 
turned all over inside, so that it is equally balanced 
when put together. Tho host way to not such a 
pulley together is to shrink tho face in. Some 
makers solder them, but the former way is prefer-
able. The inside baring been carefully tuned all 
ovor, tho front is then turned out i',.ths deep, and 
under-cut. Tho face, is then turned toa corresponding 
angle, and left ono ,',-th larger than tho recess. The 
body of tho pulley is then placed ou a heating-stovo 
until it expands sufficiently to admit tho front, 
which is pushed in, and then allowed to cool, when 
it will be as solid as if it wcro one piece. The centre 
holo is then turned out taper, aud the mandrel 
fitted accurately to it. As only a small face can bo 
left on tho mandrel, it is nccoBsary to fit to it a 
steady-pin and, the pulley being cut out to fit it, a 
nut and washer behind fix it securely to its pl.oce. 
On the face of the pulley eight circles of divisions 
aro drilled—viz., 309, 192, 144, 120, 112. 90. GO, 12, 
an adjusting index is also an indispensable addition. 
I may mention that 1 put thn division of 12 for 
dividing square and hexagon, as it saves the wear 
of thoso that are required for ornamental turning. 
Such lathes aro UBuully mounted on a strong double 
fliaail of mahogany', which checks vibration aud 
deadens sound. 
(To lie continued.) 
SrifUT of tnrpcutino is now mado from sawdust 
and refuse of tho saw-mill. It is extracted by a 
sweating process, aud yields 14 gallons of spirits, 3 
to 4 gallons of resin, aud a quantity of tar per cord. 
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n P I l E great comet was observed by Mr. C'om-
jL mon on tho 27th nit. with tho 3ft. reflector, 
and under a high power the condensation was 
found to contain five distinct nuclei in a straight 
lino, each about equal to a star of tho eleventh 
mag. Sir. Common thinks tho comet may bo 
visible with a modoratcly-largo telescope daring 
tho dark nights now prevailing. Ilcrr iStechcrt 
has calculated an cphemcris from (lm olcmonlR of 
Dr. Rrcutz; but ono position will probably 
suflicc—Feb. 10, R .A . Gh. 0m. 17sec. ; N .P .D . , 
109° 35', Berlin midnight. The comet is thus in 
tho constellation Lcpus, near tho south-west 
horizon. " A History of tho Discovery and 
Appcnranco of tho Great Comet of 1882," by tho 
Bar, T . E . Espin, B . A . , forms No. 1 of tho 
Transactions of tho Liverpool Astronomical 
Society, published by Adam Ilolden, Liverpool, 
D'Arrcst's comet is expected to return about 
Juno 12, and M. Leveau is preparing an 
ephemcris for April 2.1 to Novombcr 25 ; but 
other calculations place tho next perihelion on 
Jan. 13, 1884. 
The now comet, which wo mentioned last week 
aB having been observed from l'ucbla, Mexico, 
has not been picked up, and is probably a myth 
or a nobula. 
A telegram has been received from Prof. 
Lcmstrdm, chief of tho Finnish Meteorological 
Observatory at Sodnnkylii, in which ho states 
that ho placed a galvanic battery with conductors 
covering an area of 900 square metres on a hill, 
and found tho cono to be surrounded by a halo 
which faintly but perfectly yielded tho spectrum 
of tho aurora. Ho regards this, nnd some sub-
sequent results, as direct proof of tho electrical 
nature of tho aurora. 
A valuable memoir on the observations of Drn-
ning's Comot (V. 1881) lias been published in 
Copernicus by Mr. W . E . Plummet-, of tho Oxford 
University Obsorvntery. The author's opening 
remarks aro very interesting. Ho says :—"(if 
tho several periodic comets with which wo aro 
acquainted, that whoso orbit is discussed in the 
following pages, nnd for whoso discovery wo are 
indebted to Mr. Denning, will probably provo to 
bo not the least interest in£r if continued observa-
tion at successive returns be practicable. Accept-
ing, for Iho present, the elements of Dr. Hart-
wig, published in tho Astronmniscl.e Xnchrichtcn, 
No. 2405, which aro very approximate, wo hovo 
tho following data :— 
T = 1881, Sept. 13, -42G3. Berlin M. T. 
7T - Q = 312 39 3G'2 
Go 54 14-8 
• = G 60 43'4 
= 56 7 4'4 
log. a = 0-030750 
Period = 8-8335 years. 
These elements present somo striking pecu-
liarities ; for, in tho case of the comets of short 
periodhithorto observed, the aphclia iiavogrouped 
themselves nt a distafu-o from tho sun, but 
slightly removed from tho orbit of Jupiter, or, 
as in tho caso of Tnttlo's Comet, near tho orbit of 
Saturn ; but this division, hitherto marked with 
tolcrablo distinctness, is, to some extent, removed 
by tho discovory of a comet whoso mean distance 
corresponds to a period of nearly nino years, and 
which considerably bridges the gap hitherto 
noticed in tho aphelion distances. The period 
exceeds moro than a year that of Fare's Comet, 
tho most distant of the short-period group (pro- ' 
pcrly so-called), nnd falls about midway between 
that pf Eneko and Tuttlc, indicating a mean 
motion differing considerably from that of any 
comet yot observed. The inclination of the orbit 
to tho "Ecliplio is so small that tho comet's dis-
tance from that piano is novor very great; and, 
consequently, its approach to onrh of the planets 
can be within very narrow limits. If, therefore, 
tho comot bus been a member of our system for 
any considerable time (and considering ils faint-
Beat at the lust apparition this is not improbable), 
tho orbit must havo suffered coitsid. rablo per-
turbation from any or all of those planets: a fact 
which, whilo it may account for the unusual 
mean distanco that the comet now has, renders 
any attempt to inquire into its past history, with 
precision, a matter of great dilbcnll y and uncer-
tainty." Sir. I'ltimmer then proceeds to an able 
and rigorous discnsRion of 30 observations of this 
comet obtained during tho seven weeks it re-
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Iicncowchavo . 1 
1 'J'lio third part of tho century . . . . 2 
'J im number of months from March 10 
Tho dny of tho month 25 
Tho number 0 . . . . l 6 
44 or 14 
nterofora tho moon was 14 days old, i.e., at f u l l . 
Kx. 4.—Hero wo havo 888 A.D. 
Its fourth part 167 
The day of tho year ('J.'^j'' 
(Oue day 1CB» in leap year. . . . ( ) \ i n r ' 25 
Div idoby7 ")920 
' 131 —3 rem. 
Subtract 2 
1 
which proven i t was Sunday, tho firtt day of tho 
trfsh. 
pro wo havo 15 
ract the ICpetct . . 20 
M M . 
I Ex. fi.-Hcrc 
Subtr  
Borrowing 30 and noto tho diff. 25 
Divide 25 by 7, and adding 3 to remainder, there 
remits tho number 7. Subtract this from tho 
Snwlntf letter, which is 2, and borrow 7, wo obtain 
a result 2. 
Ifenco, putting together 2 and 25, and addiug 
to, March 21, wo get March 48—that is, Apri l 17, 
which is Easter-day. 
V'.x. 6.—In this case tho Now Moon falls on 
March 11,and the changesaro asfollows:—Jan. 10, 
Feb. 9, March I I , Apr i l9 , May 9, Juno 7, July G, 
Aug. 6, Sept. 3, Oct. 2, Nov. 7, Dec. 30. 
hx. 7.—This example is Bimply a recapitulation 
tk tlio preceding. 
James Pearson, M . A . , F . R . A . S . 
Fleetwood Vicarage, Feb. 13. 
JUPITER'S B E D SPOT—THE S E A R C H 
F O E T E L E S C O P I C COMETS 
['21091.]—MB. D. : S M A H T (letter 21008) 
havo referred to the. list of transits of the red spot 
given in reply to query 49340, p. 508. On tho date 
" f his drawing, the spot passed.tho central meridian 
•>f Jupiter at about 6h. 48m., so that tho object ho 
fcu drawn (Feb. 6, 7h. 30m.), indenting tho S. 
>iile of tho great sbuthcrn equatorial belt, and 
••leariug tho \V. limb, was undoubtedly tho ghost 
o f the red spot, as he surmises. I f ho wil l look at 
Jupiter at ono or other of the following times, he 
will observe this spot to be about central:— 
h 
Feb. 
.Mar. 
7.5 
13.2 
9.1 
6.0 
10.7 
6.6 
12.4 
Mar. 
h. 
8.2 
H.O 
9.9 
5.7 
11.5 
7.4 
13.1 
At intervals of 12 days ( = 29 rotations) the red Rpot 
crosses the C M . of Jupiter at nearly tho same times 
as Imfore. 
Tlie Search for Telescopic Cornels,—If Mr. Gemmill 
will refer to the ENGLISH MECHANIC, Vol. X X X V . , 
p. 281, he wi l l find that somo information upon this 
i.ubjoct has been published since tho dato ho alludes 
to. I had intcuded, in conjunction with Bevcral 
amateurs who had volunteered assistance, to under-
take a rigorous search for telescopic comets; but i l l -
h"alth rendered i t compulsory that I should ab-
solutely abandon the project. I felt anxious, 
however, that the matter should not entirely fa l l 
through in consequence, and I suggested to Dr. 
Copland that tho organisation of the observers 
should emanate from Dun Echt. This was duly 
arranged, and I believe that comet-seeking has been 
nvstomatically carried on in this country sineo that 
time. Should Mr. Gemmill, or any other of your 
readers, desire to enter this field, 1 feel certain that 
Dr. Copcland wil l bo very glad to utilise such help 
a* they may bo able to afford. 
Hfistol, Fob. 16. W . F . Denning: . 
ENCKE'S C O M E T — G R E A T C O M E T , 1882. 
121095.]-Younobliging contributor "F .K .A .S . , " 
in reply to a querist about particulars of Eucko's 
eomet, stated in letter 21062, last par., p. 515, that 
ho fancied it was not observed during its last peri-
helion passage in Novombcr, 1881, as ho had seen 
no record of Buch observation. I t was, howevor, 
m a ptttmm to its perihelion passage, at different 
observatories. I t appears to have been first found 
" i i August '20, at Strasburg, by Dr. Hartwig and 
Prof essor \ \ innccku, and on August 24 by Director 
O. Struvc, at l'ulkova. Then, it this country, by 
Mr. A. Common, at Ealing, ou August 27, and Mr. 
Lotne, at Dim Echt, on August 28. 
I find that I examined i t with 4'3in. Wray object-
gttM, six times, lietwcon Sept. 16 and Kept. '28, 
when i t appeared as a nebulous mass, nearly cir-
cular, with a diameter of 3' to 4', and showed a 
slight condensation bear to tho centre. The preseuco 
of moonlight during tho early part of October 
(when it wan nearest tho earth) prevented i t being 
obsorvod at thattimo with my limited means. Its 
great southeny^leclination afterwards, during tho 
perihelion, must havo rendered i t difficult to 
observe in the northern hemisphere. 
I again observed tho Great Comet of 1882 on 
February 13, at. 9 p.m., when the moon was a little 
over six days old, and I was surprised to BOO i t so 
plainly in tho moonlight. Tho increasing moonlight 
of tho following evening (14th) overpowered tho 
faint nebulosity of tho comet, as no trace of i t 
could bo detectod. Possibly the air may not have 
been so transparent as ou tho previous night. 
A gentleman writes, in a weekly scientific con-
temporary, that ho saw tho tail of tho enmct on 
Jan. 30, with tho naked eye, and in a private letter 
since he writes: t b a t " o n t h e 11th inst., at 8h. 5m., 
when tho comet's head was not near any bright 
star, I could glimpso i t with tho naked eye, and 
also Buspocted tho tail , which would doubtless have 
been certainly visihlo but for 19 Leporis." This 
observation wi l l likely bo found unique. Judging 
from tho faintucss of comet as scon in tho 
tolcscopc, I did not attempt such a feat with the 
naked oyo. I t would lie interesting to know if it 
has been seen elsewhere within tho past three 
weeks without optical aid. 
Belfast, Feb. 17. Isaao W . W a r d . 
[21096.] — W H E N " F.It .A.S. " (lettor 21051, 
pago 545) wrote " I fancy that it (Encko's comet) 
was not observed at its last return to perihetion in 
November 1881, as I can find no record of such 
observation," he was probably cither in a hurry or 
away from books of reference. As a matter of 
fact, i t was seen by Dr. Hartwig and 1'rof. 
Winnccko with tho six-inch comet seeker at Stras-
burg, on Aug. 20th and 25th., i t being at that time 
4' in diameter. I t was also observered in this 
country by Mr. A . A. Common, wi th his 3ft. 
reflector, on the evenings of Aug. 27th nnd 
28th. Furthermore i t was socn in America 
oil Sept. 20th, when i t was near fl Auriga? 
(Vido Vol . X X X r V ' pago 86). Finally M . 
Bigourdan made a series of observations, and 
found that tho different port* wero of sonsibly 
uniform brightness (except tho circumference) up 
to Sept. 27th, but that after this date, the proccdiug 
portion becamo moro brilliant (ibid, pago 1S1.) 
These are but a few out of probably ninny 
observations, but they wi l l suffice to show Mr. 
Cornish that the comet was " observed at its last 
return to perihelion." 
A Y o u n g As t ronomer . 
T R I P L E E C L I P S E OF J U P I T E R ' S 
4 t l i S A T E L L I T E . 
[21097.]—I INCLOSE you a sketch of tho eclipse 
EOUA.TOP 
Time, 10 hours to ono Jovian day ( = Oh. 55ra. 
28'7s., Earthian hours). 
Shadow undiminished off Moridian; Jupiter 
taken as a sphere. 
Would Mr. Buffham kindly Bay in which Vol . 
" E. M . " tho announcement of tlieso occurrences 
was first made, and also that of tho observations ho 
mentioned? Was i t observed after the theory, or 
otherwise ? 
Tho lecture was the first intimation the amateur 
who told mo, or myself had. 
The greater part of the apparent shallow is, in 
reality, tho inner edgo of tho penumbra, the 
shadow cone being 857 miles ou tho Meridian; 
tho Satellite being 2,928 miles. 
Do tho laws of gravitation present any obstacles 
to the theory, that tho dark bodies recorded to havo 
transited tho Sun, at different times, may have 
comctary orbits of long period ?—Vulcan, for 
instance ; supposing Ijcsearbault's observations to 
havo been genuine, and that Lias may have over 
looked i t . H . B r o u g h t o n . 
9 AURIG-eE. 
[2100S.]—ON tho evening of Friday, Fob. 16, I 
hail a view of II Aurigro—a star to which tho Itov. 
T. W. Webb has recently called attention—under 
pretty favourable conditions so far as definition 
was concerned, though tho Bky was not quite free 
from haze, and tho moon was bright and near. 
The compauion was best seen with a power of 495 
on my 7Jin. rcfrnctor, and I estimated i t of about 
tho 8} or 9 mag. I think i t could hardly bo less 
than 9 mag., as i t presented a very neat disc of a 
greyish white tint. I t was well seen with an aper-
turo of 6in., and was still to bo made out when tho 
aperturo was further reducod to 5in. 
I n a letter which appears in your last issue, your 
correspondent, " H . S.," says that Burnham rated 
tho mag. of tho companion "as 10-6 2 with tho 
Dearborn refractor in 1878." I find Unit in Mr. 
Burnhnm's " Doublo Star Observations," printed 
in Vol. X L I V . of tho Memoirs B . A . S., the mag-
nitude of the compauion of 0 Auriga; is given as 
7 5 under dato 1878'Otl. Is there a misprint, i s 
either coso ? or have we hero ovideuco of vuriatiou 
of light ? 
I may add that. I .failed to catch either of tho 
two small stars mentioned by " I I . S , " owing, 
doubtless, to moonlight and haze ; and that I esti-
mated tho magnitudes of the two old companions 
to bo 11! and 10, both which estimates, for tho 
saino reason, aro probably too low. 
George K n o t t . 
Knowles Lodge, Cuckficld, 19th Fob. 
P O L E 
bands of the fourth satellite, as also tho following 
data, from which it is laid down. 
T H E M I D P I . E Ecr.irsE, CENTRAL ON T H E 
M E I U D I A N . 
Equator. 
Latitude. 
24 
43 
44' 
44 30 
41 45 
45 0 
48 0 
84 0 
03 0 
90 I) 
5*3 £ » ~> v c o 
3 * 
First. "3 
h. m. h. 
31 2 
3-S8 2 
1C0 0 
21-5 0 
52'0 0 
17-5 
0-6 
44-4 
29"25 
16-6 
••S13 
E o 
Q u-i 
o 
Middlo. 
c3 m <v 
> oi 
A-0 S 
m, 
6'5 
7-4 
31-1 
41-0 
12-0 
h. 
2 1 
i n . 
0-6 
44'4 
29-5 
16-6 
Continuous station oscillating 
in shadow 
Ditto. Tlireo times central 
Simple eclipse only, Central on 
Meridian 1 
Ditto. Ditto. 0 
Ditto. Ditto. 0 
Folur Ditto. Ditto. |0 
i s 
Third. 
h. m. 
0 3 1 
0 3-88 
0 16-0. 
0 21-5 
0 52-0 
2 9-2 
21- 0 
22- 5 
8-6 
2-78 
The elements from Chambers, last edition. 
A S T R O N O M I C A L W O R K . 
[21099.]—MB. GF.MMILL'S letter (p. 546) is very 
timely nnd suggestive. I t is simply wasto of 
onorgy to bo eternally squabbling about, the merits 
of reflectors v. refractors—tho question wil l always 
remain an open one. Each form of instrument has 
its special uses, nud each its inherent disadvantages. 
Where cost is no object, and the instrument is 
intended for micromotor work on double stars, I 
should say, unhesitatingly, procure a largo refrac-
tor, driven by clockwork, and supplied with all 
needful accessories. But for sclenographical or 
planetary work, clusters, ncbulai, comets, & c , tho 
reflector is unequalled. And for tho colours of 
stars, a matteriu which I havo had some experience, 
I decidedly prefer tho reflector. 
The measurement of doublo stars is, ns a rule, 
best left to professional astronomers, at large 
observatories. I t needs a long training to use tho 
micrometer in a really skilful aud trustworthy 
manner, yielding results fit. to lie compared with 
thoso of S*truve, Dawes, Dembowski, Burnhain.aini 
other first-class observers. How many amateur*, 
with their limited opportunities, aro likely to attain 
this standard of excellence ? Meanwhile, there is 
abundance of work to do, and that well within the 
grasp of tho ordinary observer. A vast amount of 
really useful knowledge may be obtained with a 
good opera-glass anil star atlas. To come to the 
poiut, then, I wi l l tako tho several headings from 
Mr. GommiU's letter in their order. 
Variable Stars.— Hero is, alono, an almost 
exhaustlcss field, in which a little patient labour is 
suro to bring its reward. Thcro is the list pub-
lished by Messrs. Espiu, Gage, and Road, in V o l 
X X X V . of tho " E N U U S I I MECHANIC." 1 am sure 
that Mr. Espin would gladly receive the names of 
thoso who aro willing to lake a share in observing 
theso 343 Buspcctcd variables. Then then is tho 
appeal made by Prof. Pickering, of the Harvard 
observatory, which, I am glad to find, has been 
heartily responded to. For the benefit of those 
interested in this matter, I may briefly indicate the 
method of observing variables which is set forth 
in Prof. Pickering's pnmphlet. I t in thin. Having 
made a careful map of tho vicinity previously, 
(preferably from Heis) ora Betel comparison stars 
from the catalogue ; observe a star which is a li t t lo 
fainter, anil another which is a little brighter, tliau 
tho variable (tho differenco between the comparison 
Btarsmustnotoxcocd 1 mag.), estimating the relative 
V 
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position in magnitude of tho variable between thu 
two compuri.sou stars. For instance, let compari-
son star a = ti mng., and b « 5 mag., v being tho 
v;i liable. Then i t V bo j of tho sculo from a to 4, 
wo should havo « II i> 7 />. Any othor star which ex-
uctly equals tho variable should also bo noted. The 
senior together in magnitude of tho comparison 
stars, tho more accurate wi l l tho result lie ; indeed, 
it is not difficult to get i t within ,'„• of a magnitude. 
Star Volutin.—I havo made some thousands of 
observations of these, with both refractor and 
reflector, and I prefer tho latter for this class of 
work, especially. A large aperture is necessary ; 
and, i f a refructor, tho secondary spectrum vitiates 
the result. Tho absolute achromatism of a re-
flector gives au inuiiensu advantage in this respect. 
Another serious item is the artificial llyht used in 
making notes, etc. This is generally yellowish, 
and must bias tho cyo. I n my own case, tho elec-
tric lamp (Swan incandescent; has superseded oil, 
with a marked improvement iu whiteness. 
St hitui/rapliti.—When wi l l tho surface of our 
patcilito IKS accurately mapped, on a large scaler' 
The late Mr. W. I t . Birt, worked hard in this direc-
tion ; who wil l take up his mantle '< Hero again, 
toe reflector reigns supremo ; and yet there are 
plenty of such instrumeuts lying idle f 
PlaHtinry work.—No useful purposo w i l l bo 
served by making sketches of the planets with 
small telescopes. A largo reflector, with as high a 
power as tho atmosphere wi l l bear, and careful 
drawing—will alono bo of much service. Photo-
graphy cannot compete here at present: witness 
the photograph of Jupiter i l l tho 37iu. reflector. 
I may say that Dr. Terby, Louvaiu, Belgium, wi l l 
be glad to receive sketches of Jupiter from various 
observers ; as I believe he is preparing a monograph 
on that pkmet. 
Stiir Cfttstcn ought to touch us something of the 
laws of distribution and aggregation in space, if 
properly studied. Why should red stars be so often 
couuectedwith clusters f 
Comet Stceepom. — Mr. Deunnig's Iaudablo 
efforts among British observers have not been in 
vain: the scheme is ' being reorganised by Dr. 
Copeland, at Dun Edit—much interrupted, though, 
by the transit of Venus expedition. 
Mtteurs.—These, again, want more observers. 
Mr. Denning, would, I am suro, be glad of help in 
this department, winch he has made almost his 
owu. ' W . S. F r a n k s . 
S I Z E OF F L A T I N N E W T O N I A N 
TELESCOPES. 
[21100.]—I IIEO to apologiso to Mr . Culver for 
the last sentence iu my letter 21072 in your last 
issue—tho word ai/utht r being omitted. I t should 
road : 4 1 I should dike to learn tho opinion of 
Wtotker optician, such as Wray or Lancaster, & c , 
&c . " I named those gentlemen as makers of re-
tractors, who could tell us i f allowauee is mado for 
the focal image of moon in stopping the light of 
the object-glass from tho eyepiece. 
I n answer to Mr. Westlake's request to look at 
the f u l l moon w i t l i a I-liu. stop beforo lny loiu. 
m i r r o r , and with a l ! i n . flat, I havo just put the 
telescope under the conditions named, and looked at 
Borne home! about a milo away. I first focussed 
tho telescope on tho houses, and then put on the 
stop. I SO1' tin' houses still—not very well deflated, 
as the outsido rim of the mirror is not so good as 
the centre, but showing that none of the light of 
tho m i r r o r is cut ofl by tho flat being too small. 
Taking tho eyepiece away, and putting my eye in 
its place, I see tho outside rim of tho mirror clearly 
and distinctly, showing that there is nothing to 
prevent the light of i t being reflected into the 
eyepiece. I tlieu changed the flat for one of 2in., 
and could not perceive any improvement iu tho 
light. 
1 would havo tried the experiment on tho moon 
last night, but did not think of it , and 1 fear I may 
wait some time beforo 1 g i t another chance. But 
if i t can show tho houses at a mile, of course it 
w i l l show tho moon better at a greater distance, as 
tho focus w i l l bo shorter, aud the flat nearer to tho 
mirror. " 
This proves clearly that tho tint is largo enough 
to reflect tho extreme marginal light of the mirror 
into tho cyepieco, and, therefore, when the stop is 
removed all the light of tho mirror is reflected ; 
. and if so, how can a larger flat reflect more than 
allV 
I w i l l ask Mr . Culver f rom what part of any of 
my letters on this subject ho can conclude that " I 
now see uud acknowledge my mistake about the 
necessity for providing the Itat largo cnoogh for 
the moon's image." I must distinctly deny that I 
seo, nor do I know, where I havo acknowledged 
this mistake. I believe the mistake to l»o on the 
other side. Not that a larger llat cuts light from 
the larger mirror, but that i t is u. much more 
expensive thing, and that expense thrown away. 
Mr. Calver doubts that llerschel put a llat of one 
inch to a lOin. mi iTor of lo f t , focus, and says it 
is half its proper sine. I ask him, would ho put a 
2in. flat to a mirror of that si/.o and focus. 
Again, i f a customer were to request him to make 
a mirror of Gin., and of the focal length of Mr . 
Westlako's mirror, would ho put a flat of 2!in. for 
i t . I f so, tho best part of his mirror would bo lost. 
I do not deny the superior defining power of a largo 
uporturo ; but I deny that you get more of i t by 
using a larger llat than that which wi l l rellect all 
parallel rays into tho eyepiece. This the l l a t s l use 
wi l l do, aud I deny that a larger flat does mora. 
I do not know where Mr. Calver gets " my views," 
as he says, that refractors should havo a 
long tubo "in front of tho object-glass ; but I say 
that i f tho tubo were blackened i t would by no 
means hurt the definition of tho object-glass. I n 
fact all have a short one, as a dew cap. 
As I havo only two Newtonian telescopes wit l i 
metal specula, anil Mr. Calver says their makers 
did not luiow what they wcro about to use flats so 
small as thoy have, I wil l ask all readers of our 
mugazino who possess Newtouians wi t l i metul 
specula and flats, to give the size and foci of tho 
mirrors i aud flats, BO as to show i f others, have 
telescopes liko mino. 
Sunday night being fine, I took tho opportunity 
of trying tho experiment requested by Mr. West-
lake, which I had tried on the houses as described. 
As i t is an interesting and conclusive experiment, 
and my telescope peculiarly adapted for trying 
such a one, I w i l l describo its mounting. I t is a 
ponderous tube—taking in tho 17| mirror of 
l i f t . 3iu. focus, as also tho lOiu. and four of 12in.,two 
by Mr. Calver, as well as a With-Browning 
and a 'JJ by Grubb, of Dublin, and each of these 
several mirrors I can put into tho tube in tho dark 
in ouo minute, and find i t in perfect adjustment. 
This tubo lies on a largo iron ring, hung 
by two trunnions on a fork, having a spindle 
turning iu au iron tripod and upon a pivot, 
suspeuded by a screw so us to ho raised or 
lowered, and thus caused to turn easily iu the 
conical bearings in which i t turns. Tho tube with 
the largest mirror in i t is Counterpoised by three 
half-huudrodweightsuudcr the tube, undbetweeu the 
anus of tho fork, so as to bring the centre of gravity 
to bo directly over tho spindle and the trunnions 
of the fork, so that tho telescope wi l l stand iu any 
position, Bad at any elevation, either horizontal or 
vertical. A weight is now added to the mirror-end, 
so as to raiso the mouth of the telescope, and this is 
regulated by what I call the gimlet and string, eon-' 
sisting of two double pulley-blocks, ououttached to 
the point of the telescope and tho other to an arm 
fixed on the apindfa, and tho string passing through 
these pulleys aud thence to tho gimlet gives i t four 
powers, and moving tho end of tho string l i u . 
moves tho telescope a { i n . , which I fiud to lie 
enough to follow a star with ease and convenience. 
Tho telescope being thus arranged, if when pointed 
at any object in the sky, the mouth is pulled down, 
if let go again i t w i l l rise to its former position and 
tho object to which i t was poiuled be still in the field 
of view, i f i t was not held down long enough to bo 
carried away by tho rotation of the earth. 
Two aims are fitted to tho sliiliug pinto carrying 
aflateach, ono 2iu. in minor axis and the other lHn. , 
and the change from one to the other can be made 
in a few seconds, so that if the telescope is directed 
at any object, and a change of flat required, such 
change can be made and the telescoi>e again put on 
the same ob ject before i t is out of the field of view. 
Last evening tho 2iu. tint was in tho telcscopo 
as I had left i t when looking ut tho houses as I have 
written; I therefore directed i t at the moon, and 
adjusted the focus, I then put in tho stop,,and of 
this I must state that i t was cut out for totting the 
17:i mirror, and was l l j i u . in diameter, so that 
when i t was truly centred on the face of the mir-
ror, a thin strip of light was left only Jin. wide. 
On directing tho telescopo again at tho moon, I 
Bnw each crater and mountain just as I did before 
tho stop was put iu, but not well defined, but 
enough to recognise each one. Tho light also was 
but littlo comparatively, as the hollow cone of light 
from the mirror was only Jin. thick. But this is a 
groat advautago iu comparing the effect of any 
change of light. I then placed the telescope so that 
the moon was just coming into the field of view, 
and then pulling the mouth down, changed the arm, 
to that ono carrying tho 11 flat. On letting tho 
telescope riso again, and looking into tho eyepieco, 
tho moon was in the middle of tho field; aud no 
dilfereuco iu the appearance, nor any fan lit/Id than 
when I used tho 2iu. flat. 
This I consider a conclusive exjieriment, and 
proves what I have always asserted—that i f the llat 
is large enough to rellect all tho parallel rays into 
tho eyepiece, uo larger llat wi l l do more. 
I wi l l ask Mr . Westlake to repeat this experi-
ment with his two flats, cutting elf all but a very 
thin rim of his mirror, as any difference iA quantity 
o f light is then more easily perceived. 1 should 
(eel ubliged if Mr. Culver wi l l ulso make the same 
experiment and report thereon, using a llat only 
just large enough to reflect all the light of his mir-
ror into his eyepiece ; and then putting in a flat us 
large as a dinncr-plato, i f ho pleases, and I ' l l ven-
ture t o predict that ho wil l find no more light from 
i t . We've had a deal of theory, now let us have 
a littlo practice. 
Feb. l'J. P h i l i p Variance. 
T E L E S C O P E M A T T E R S , 
[21101.]—I DAim say many of our readors begin 
to wonder why they have not seen a letter from 
me beforo; but tho fact is 1, havo been out for a 
fortnight, almost purposely tjo examine and test 
telescopes of the old great i) maters; a kind of 
mystical halo hangs about theid work which I was 
desirous of investigating, unci finding out whero 
their reH]iective excellence lay,]aud as to whether 
we amateurs may ever hope to equal them. We 
havo heard so mucli of tho perfection and handiness 
of tho old Gregorian and Cassegraiu telescopes, 
that I felt desirous of having uu opportunity of 
carefully examining them, and reporting for tho 
information of al l upon their qualities. I have had 
tlus opportunity through tho kindness of two of our 
correspondents, Mr . Vulktucc find Dr. Edmunds; 
the result I purpose giving iu. this letter, leaving 
for a future letter the results of the testing of tho 
specula of our great modern piasters, Mr, Culver 
and Mr. Wi th . I would observe that we are as 
much indebted to the shadow test and the zonal 
test for tho greater perfection, and to a still nearer 
approach to absolute perfection, yet to come in 
specula, as wo are indebted tq tho perfect ptenet 
and straightedges of Wlutwort j i aud our American 
friends for the great advauco i i i our workmanship 
of la to years iu our engineering productions; in both 
a moro perfect test induces to moro perfect work-
manship. I should, therefore, advise every amateur 
speculum-worker to master the shadow, and 
especially the zonal test, the latter giving exactly 
bow far off or how near our approach to the para-
bola is, or whether wo have a regular or irregular 
curve. 
I wi l l describe the results of m y fortnight's out 
iu the order in which they occur, so as to make the 
information more easily remembered by our renders. 
Of course I hud takeu my testing apparatus wi th 
me. I spent the first week with Mr . Vallance, 
among his unique collection of telescopes. Ho 
possesses between 30 and 40 reflecting telescopes, 
ranging from a Short of 2{in. dium., of the year 
17 i'), ill ono made by Mr . Calver 17iiu. diam. M r . 
Yallauco has about the same number of refracting 
telescopes by many makifls, up to a 6in. dram, 
by Troughtou aud Sims. We picked out a number 
of the best specula of the old masters' work, about 
which wo were pretty certain for one day's testing, 
so as to get a correct comparative idea of their 
capabilities. I w i l l descrilje these, in a short way, 
iu the order in wliich we tested them. 
1. A Cuthbert Gregorian '.){'m. diam., 5ft . focus. 
This minor was fearfully urued down round the 
hole, uud a little turned d( wn at tho outer edge. 
This turning dawn of the i mer edge, I explained 
to Mr . Vallaucc, I was lot surprised at, as I 
had given up the attempt to make a bin. Cassegraiu 
partly for the same reason I got iu the ruirror, 
uo matter how I attempted to parabolise f t , a 
similar turning-down of the inuer edgo. I explained 
it by supposing that tho hah had, as i t were, i m -
prisoned a lot of the rouge round its edge, and thus, 
keep up a better supply of 'cutt ing material near 
tho edge, aud so wore more of the edge away, and 
thus turned down the edge. Tliis had always been 
my own explanation of luy own failure, and I was 
not surprised to And the same fault, under similar 
circumstances, show itself with Cuthbert, and all 
the more so as tho Tulley mirror that our corre-
spondent " L . L . L . " brought with him on a visit 
to me, and which we very carefully tested together,, 
had exactly the Bame fault c though, singular to , 
say, its outer edgo was turu[;d up iusteud of being 
turned down, as in nil the other old masters' work I 
have tested. I began now to generalise, and tvld 
Mr. Vallanco that I believ&l al l specula worked 
with a holo in their centre :iuust have the sumo 
defect from tho some caujo; but, what most 
surprised mo was to find BO much turning-
down of tho outer odge, as, in my mode 
of working specula I never get a turuodrdowu 
outer edgo; nor could I , with my present 
mode of working. This littlo turning down of the 
outer edgo of the Cutlibortiuudo me begin to think, 
that we moderns were not so far behind the old 
masters as we arc apt to iuppose, and that i t was-
distance and the want o l a rigidly correct test 
applied to them, that Imd aided enchuntmeut to.the 
view we took of their work! The amateur wi l l bear 
iumiud my explanation of ) ho turning down of tho* ' 
inner edge, both in my <f>vu uttempts a i d m tho 
work of the old masters, A 1 shall have to refer to 
it again. / 
2. A I.assell, Ore., 7}in.jdia., 3ft . focus. Thesan'.c # 
general figure as iu tho (Jijthbert, but nothing near j 
so bad either in the turning down of thu inner I 
edge or of the outer edgo. i I n fact, tho outside was i 
only just visibly defectivi^ Hero then, Lusscll, a J 
comparatively modern ivjrker , was superior to J 
Cuthbi.-it. l i e had evid' 
HMtsters, for this mirror w 
we tested with a hole in th 
3. A l f o w l e t t , Ncw.,C',i:i 
at onec struck me when 1 
was the superior middle of 
with the othor two with 
tly improved on Tho old I 
i s ouo of the beat of u 111 
middle. 
. din., " f t . focus." W h ' t 
vas testing this minor, 
tho mirror as compared 
lole in the: thrfr centre ; 
this was a much better figuro, though i t was evt-
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only arc coal-dustund tlio fine flour-dust in corn-
mills liable to explosion, but that grain-dust 
alien reaches a certain degree of fineness which 
on the slightest provocation is almost inslan-
i . inr . ,u - ly ignited, 'he product being gases of 
many hundred times Jio volume of the floating 
dust, causing explosions of terrific force. He 
suggests that steam-jots should be introduced into 
the mill-box and elevator, and ho insists that 
where artificial l ight is required i t should bo i n -
closed, and that under no conditions should looso 
candles or oil-lamps be employed. 
Dr. lleklam has expressed the opinion that the 
indispositions (in the shape of uneasy sleep, 
headache, Are.), which are sometimes found to 
result from keeping llowors al l night in a bed-
room, do not arise from any special properties of 
the flowers tie ins'ivos. I f 0 maintains that this 
effect is analogous to that produced on tho eyes 
and ears bv excessive l ight and by loud sounds, 
being, in fact, caused by a continued strain on 
the olfactory nerves. More or less similar con-
sequences arise, i t is remarked, from a bright 
tight being kept burning in a bedroom or f rom 
the noise of the wind and vehicles passing by, 
the brain being disturbed f rom its wonted rest by 
these external influences. The moderate use of 
perfumes, i t is argued, cannot be regarded as 
injurious. I n fact, the suggestion is mado that 
the sense of smell is usually less exercised than 
i t might be, the instance being quoted of the 
comparatively limited number of experts i n dis-
tinguishing perfumes. Tho sensibility of tho 
olfactory nerves is not always duly appreciated, 
but they can detect, i t is remarked, the presence 
of minute particles i n the air which even the 
most delicate balances cannot denote as ponder-
able quantities. Thus a musk-plant may 1 ; 
allowed to impregnate an entire room wi th its 
odour, and yet i t w i l l weigh tho same afterwards 
as i t did before. 
A Parisian has invented a new explosive which 
is more poveriul than dynamite. Panclastito, 
as ho calls i t , consists of hypouzotic acid, which 
ia one of the numerous compounds of oxygen and 
azoto or nitrogen, mixed either w i th essence of 
petroleum or sulphuret of carbon. The degree 
of explosive force is said to depend upon •which 
of the last-named ingredients is used. 
I n a note communicated to tho Paris Academy 
of Sciences, M . Timiriazcff describes his 
researches on the distribution of energy i n the 
solar spectrum, and tho quantitative relation 
between the solar energy absorbed by the 
chlorophyll of a leaf and that stored up through 
the chemical work produced. He finds that tho 
leaf can transform into useful work as much as 
•If) per cent, of the energy absorbed. 
Ilaron Nordcnskjiild is said to havo claimed 
the reward of 25,000 guilders offered by the 
Dutch Government three centuries ago to tho 
discoverer of (be Xorth-cast Passage. 
F i r e p r o o f Paint.—As a fireproof paint M M . 
Vilde and Schamlx-ck made a varnish, described by 
a French contemporary as of 20 parts of very 
finely-powdered glass, 20 parts porcelain, 20 parts 
stone o. auy kind, 10 pin ts calcined lime, 30 parts 
soluble-soda glass. Silicate of potash may bo 
substituted for the silicate of soda. Tho first coat 
soon hardens, and a second coat may bo applied 
from six to twelve hours afterwards. Two coats 
are sufficient. The varnish may be employed as a 
preservative against rust. 
D e n s i t y o f Water.—The maximum density of 
water may bo shown by means of a glass float, i f 
just enough platinum wire be wound about i t to 
make i t heavy cuough to just float in the water at 
4° C , and sink in that which is neither colder nor 
warmer. As this requires careful readjustment 
every time i t is used, Professor Hofmann prefers 
the following modification of tho apparatus:—A 
glass tube Eo centimetres (Gin.) long and 2 centi-
metres ("O.Sin.) wide is nearly filled wi th distilled 
water, aud in i t is placed any object made of 
coloured glass wdiich wi l l just float in water at 4° 
Cent., auu sink in that at any other temperature. 
As soon as this is properly adjusted, he seals the 
upper cud of the tub • above the water, aud in this 
form it is always ready. This apparatus, called a 
" maximum density tube," is put hi a tall glass jar 
of ice water, and by tho side of i t a thermometer. 
Of course the coloured float sinks, but on allowing 
a stream of water of the ordinary temperature to 
flow throug'i the jar, f rom bottom to top, a point 
wi l l be readied when the float w i l l rise to the top of 
the tube; but this w i l l not take place unti l the 
water outside is warmer Own ' ' Cent., usually 
about 7' or8% or a difi'on > i ' is necessary 
to start i t . 
L E T T E R S TO T H E E D I T O R . 
( We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as bncjlij as possible.] 
All communications should be addressed to the EnlTon oj 
the ENGLISH M E C H A N I C , 31, Tauistock-strett, Covent-garden, 
w. c. 
A11 Cheques and rost-ojjice Orders to be made payable I 
J . PASSMOJIK E I I W I U U B . 
In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of Hie Letter, as well as the page on 
which it appears. 
" I would have everyone write what he knows, and os 
much as lio knows, but. BO more: and that not in this 
only, but in all other subjects : For such a person may 
have somo particular knowledge and experience of th« 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks ; a rice 
from whence great inconveniences derive their original." 
—Montaigne's Essays. 
A S T R O N O M I C A L W O R K — T H E V A R I A -
B L E S T A R S . 
[21143.1—As Mr . W . S. Franks says in letter 
21099,1 should bo only too pleased to receive names 
of auy gentlemen who would help in the observa-
tions of tho list of suspected variable stars, and 
gladly furnish the comparison stars. The whole 
might bo organised under tho auspices of our Liver-
pool Astronomical Society, of which Prof. Pickering 
is a corresponding member, as also aro Messrs. 
Franks, Read, Gore, Webb, and Gemmill, who aro 
all, from time to time, contributors to our knowledge 
of the variable stars. 
l-'or my own part, the work in this direction seems 
to mo to be almost infinite, while tho optical power 
required is within the reach of all , as has been 
pointed out over and over again. 
The value of a telescope depends as much on tho 
observer as anytliing. A careful and accurate 
observer wi l l do more wi th a bad telescope than a 
poor observer with a first-class instrument. Too 
much stress cannot be laid upon this: that the re-
sults depend more upon the observer than the power 
of the {instrument. Tho " TJrauometria Argentina," 
for which Dr: Gould has just received the gold 
medal of the R. A.S., consists mainly of observations 
with tho naked eye, supplemented occasionally with 
an opera-glass. 
West Kirby, Birkenhead. T . E . E s p i n . 
A D D E N D A TO T H E C A T A L O G U E OF 
S U S P E C T E D V A R I A B L E S T A R S . 
[21144.]-
of tho equatorial region appeared to be occupied by 
a wonderful mass of cloud-like detail impossible to 
dolineate. 
I still see tho groat comet (if such can bo its 
prosent designation). I t is to-night just S. of 
S t 
JUP1TEB M A R C K . 4 . 1 8 8 3 . 6". ' 
i ; Lcporis, and very faint and diffuse ; a central 
condensatiou, however, being still apparent. I 
should tliink in a few weeks i t w i l l go beyond 
telescopic range, but i t w i l l be interesting to note 
how far i t can bo followed. Its extremely faint and 
diffuso nature, however, renders i t as much a test 
of atmospheric clearness and transparency as of 
aperture. H e r b e r t Ing-al l . 
T R I P L E S O L A R E C L I P S E B Y J U P I T E R ' S 
4 t h S A T E L L I T E . 
[21146.]—BY inadvertence I put (/instead of itj 
4th satellite. 
I am much obliged to Mr. Buffliam for tho 
references to correspondence, ami find that although 
neither my informant nor myself could recollect 
having heard of tho occurrences previous to the 
lecture, that we must havo seen tho correspondence 
at thet imo (10 years ago), but had entirely for-
gotten i t , as I find on reference to the index of 
Vol. X I T . " E. M . , " that I had extracted from tho 
Nautical Almanac tho dates of tho transits of tho 
shadows of the 3rd and 4th satellites for anyone to 
344. 
345. 
346. 
347. 
348. 
349. 
350. 
351. 
352. 
353. 
354. 
355. 
356. 
357. 
358. 
359. 
360. 
57 
vl Cancri . 
A Q U I L A . 
A B I E S . 
AUEItfA. 
BOOTES. 
CANCEE. 
CAXIS M I X O B . 
S 1143 Can. Min 
HERCULES. 
2 1527 
21 Orionis 
31 „ . . 
L E O . 
LEI-US. 
Oniox. 
19-31 10-26 Comes var. Webb (f) 
45 + 8-33 (?) (?) 
48 — 8-22 Var. col. Webb 
2-52 + 20-62 6 Struve 
4-31 + 26-41 6-6 Struvo 
5-52 + 37-12 Comes var. Webb 
13-41 + 18-3 Comes var. Webb (?) 
14-35 + 14-15 (Struvc i \ Secchi ) 
8-20 + 24-56 Comes var. col. Webb 
47 + 31-2 Struve 
7-42 + 7-45 Comes var. Struve 
18-31 + 16'53 6-8 Webb (?) 
11-9 + 18-46 Var. neb. D'Arrest 
13 + 14-56 6-9 col. aud mag. Webb (?) 
4-53 - 16-34 6-0 - 6-0 Espin, 1833 
5-12 + 2-27 5-8 Gould 
23 1-11 i \ - 6 Gould 
T. E . E s p i n . 
West Kirby, Birkenhead, Feb. 28. 
J U P I T E R — T H E COMET. 
[21115.]—I IIAXI an extremely fine view of Jupiter 
this evcuiug, of which I scud a sketch. Just before 
dark tho definition was exceedingly fiuo, and tho 
dctad of the planet eamo out graudly with tho f u l l 
aperture of tho telescope. The region just S. of 
tho equator was occupied by a number of detached, 
bright, cumulus, cloud-liko bodies, which shone up 
very conspicuously on the dark, reddish background 
of tho southern equatorial belt. This dark region 
was interrupted j ust before its south edge by a very 
narrow, light streak. The northern equatorial 
bright belt appeared composed of clouds streaked 
diagonally. A t periods of best definition the whole 
observe tho occurrences. The Iiov. E. Ledger, in 
the Gresham Lectures for 1881 and 1882, just pub-
lished, docs not mention them. This is most un-
accountable, as he refers to the same year " E. M . , " 
Feb. 9, 1872, to an observation of the 1st satellite 
being superposed ou its shadow, aud also enters 
into a preliminary discussion as to the greatest 
duration of an cchpso of tho sun by a satcllito of 
Jupiter, which he estimates at 40 minutes. 
There is ono thing that Mr. BnlTham has omitted 
to mention, and that is, ho was tho first discoverer 
of theso phenomena, as tho correspondence shows. 
The diagram is intended to show the time of 
duration and position of station in reference to the 
central meridian for 1st aud 3rd eclipse, the middlo 
or 2nd being central ou central meridian. Of 
course tho three eclipses can tako place in same 
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NOTES A N D O B S E R V A T I O N S ON SOME 
SUSPECTED V A R I A B L E S T A R S . 
121210.]—Tlir. following notes refer to objects in 
He: "Catalogue of Suspected Variable Stars," 
published in tho Esnmsil tfitatAsno iu 1882, by 
Stcstn. K-j»in, Gage, Mid Read (commencing with 
1> Hi r 20237). I give my own observations on some 
.1 tin' i tars during the hot eight years. They were 
i i . i i lly made with a binocular field-glass, by 
Jhowning, bavin;' object-glasses of 2iu. dia-
meter, and a magnifying power of about six 
diameters. Only very clear nighls were chosen for 
tie- oh- i-rvati'in", and stars in the same field of view 
w i r e , w l i i n | m i iWe, used as objects of comparison. 
Those pm-yin* to September, 1877, were made iu 
tie- I ' l n i j i l . . India, and those since that dato in the 
West nt I n land. The numbers iu brackets aro tho 
aumb* r« of the l afaloguc. 
( I ) ir Atidrojueijif. Bated 'IJm. by Lalandc, and 
4 m. by I I . : '. In ' letoU.T, 1875, I found i t about 
4 | m . , and slightly less than /< Aiidromedic. 
H, " Audromodm. Bated 4m. and 5m. by 
I . . . ! ' : . ; . . Cm. Harding, 4m. by Argelandcr and 
I f r U , anil 7m. by 1'iazzi, and 3'4 and 7m. by 
• i ' , \ : : * ]i T. My own observations since May, 1876, 
nh'.w well-marked fluctuations in its light, to tho 
rxl i at of about half a magnitude. I t is somotimcs 
distinctly brighter than its neighbour, K Andro-
i i i ' he, and sometimes quite ns distinctly fainter. 
The observations, however, do not seem to show 
any regular period. Tho htar is usually about ono 
or two sO ps less than K (a step being about y*(1th of 
a Ili 'lgliitlMle). 
(.'., I Aquarii. Not in Lalandc's Catalogue. 
Hated 6m, by Harding, and 0-7 by Heis. i t was a 
»u pec-ted variable by i'iercc (J/anartl Anna!*, 
Vol. 1X). I t is a close binary star. I found i t 
fainter than S Aquarii, Oct. 1875. 
t7) J Aqiiarii. 1 found i t rather brighter than 
4 Aqunrii in Oct., 1875. 
fjs) 7 Aquarii. Baled 0m. by Ptolemy, 6 Sufi, 
Lai H i d e , Arg 'l.nider. and Harding, 6-om. by Heis, 
and .')'!• by Gonkl and Espiu. (See "Southern 
Stellar Objects," p. 113.) 
v ') I S Aquarii. Suspected variable by Pierce, 
nt Harvard. Hated Cm. by Lalande, Harding, and 
Heii*. Tle-re is a f 'm. s t i r n.f., which is Lalande 
41.V4. 
(1U) Ik'rm. 596. Sept. 0,1877. I found this star 
eh ait 71m.. I " M than lunrnmi 42010 (7m.). Sept. 21, 
187*. Al . ait 71 or S. 
(12) 32 Aqu i r i i . Suspected variable at Hurvard. 
Cm. Mrtfamdq, H u ding, and Hois. I n Sopt. 1874,1 
found it less that' . Aqti ' ir i i . 
(10) 07 Aquarii. Hated 4 m . by Ptolemy and 
Suli. and Gin. by Argekuidcr and Hois. Franks 6m. 
(^2) 4^ Aquarii. Hated 4m. by Ptolemy aud 
Suli, Em. by Lalande. 5m. by Harding, Argelaudcr, 
and Hois, 4\N by Gould, and .V3 by Espiu. I found 
it brighter than \ Aqiiarii, Dec. 1876. I t was a sus-
pected variable by Schouield, who says: " Der 
sudlichsto der drci -J/ Aquarii ist mir scit Jahrcn als 
vciauderlich crschieueu; die I'eriodo wird sehr 
lang seia." 
(23) '100 Aq_uarii. Suspected variable at Har-
vard, liotcd . m i . by Lalando and Harding and 
0-7 by lieis. Iu Sept., 1876, I found i t much 
fainter thun 99 and 101 Aquarii, and about mag. 
0] or 7. I t is in.t in Argelander's " Umuomotria," 
nor in BaWnn lan'e Southern Atlas. 
(24) L*land" 400 .IO. Seliinidt notes tho variability 
of this star, whieh is ra t i i l 0m. in tho Catalogues of 
Argolamlrr aiel i b is, but which was iuvisiblo 
without tho ttii'Ni'njHi en July 9 and Hi, 1878. I t is 
7m. in BeemL and only 8'9 iu T nmnnt In Sept. 
1879, I found i t equal to a s t i r closely south of i t . 
Both stars O J m . 
(20) 104 Aquarii. Bated 4m. by Ileis. I found 
it brighter than lO.'f Aqiiarii , Dee., 18*5, aud Sept., 
1877. Sir YV. Herscbel found 10'; and l lH equal. 
(27) w z Aquarii. Suspected variable at Harvard. 
Hated am. by Ptolemy, and Suli, and Harding. 
Not iuLalaudc'sCntilogiie ; 4-.*im. Argelander. and 
6m. Hcis. I fouie it brighter than s#* (.VI Ileis; in 
Dec, 1875, and 5 Sept., 1877. 
(32) 24 Aquda;. 0-7 Heis Close to i t u , is 
Lalunde 30313 (0m.). Both stars 01 or 7ui. Aug., 
lS7.j. About O ' S m . , 2;) Sept., 1879. About 7m., 
I S Sept., 1881. This btar seems certainly variable. 
(Ml 30 Aquihe. Hated O u i . by Harding mid 
Gould, 5-G Ileis. I t is a red star, and may possibly 
be variable. Aug., 1875, I estimated i t about 0m., 
aud a little brighter than 45 Aquihe. About the 
Bamo magnitude Oct., 1870. aud Aug., 1877. 
(30) ft Aquilie. 6m. Ptolemy, 0 Sufi, 5-4 Arge-
lauder and Hcis. 
(37) i Aquilaj. Bated 3{, 4 by Lalande ; 0, 41 by 
d'Agelct, 5m. Harding, 4-5 Ileis, aud 4'0 by Gould. 
I found i t about 4Jm., or perhaps nearer 6m., at 
the end of August, 1875. Brighter than v, but 
slightly less than 12 Aquila;, Oct., 1870. About 
halt a magnitude brighter thau v, aud equal to 12 [ 
Aquilaj, 1 Aug., 1877. 
(40) Lulaudo, 14088. Ratod Om. by Harding and 
Cm. by Hencko and Argclander. I t is not in 
Piuzzi's Catalogue. From tho difference in tho 
estimates of its magnitudes by Harding and 
Heucke, I susjiected this star of variation. 
22 Jan., 1877, when I found i t reddish and 
nearly half a magnitude brighter than Lalande 
14105, which lies closely south of i t ; 31 Jan., 
1878, a littlo les* thau L L 14105; 25 Feb., 
18S0,1 step brighter thau Lalande, Ml03 ; 30 Jau., 
1883, 1 step less than I £ 14103. This 9tar seems 
certainly variable, and should be carefully watched. 
(53) 10 Auriga;. 5m. Lalande, Harding, Heis, 
and Franks. I found i t reddish with binocular, 
29 Dec., 1877. Sco the Ohm-raton/ for Dec, 1878. 
(58) v Bobtis, 4m. Ptolemy and Suf i ; 41 
Lalande ; 4-5 Argelandcr and Hcis. I t is a reel 
star. I found i t very slightly brighter than r Bootis, 
17 Apr i l , 1S70. About half a magnitude brighter 
than T, 0 March, 1877, and 1 Aug., 1877. Schiin-
ficld says, with reference to this star, " Rothgclb 
stark veriinderlich in sehr langer Pcriodo mit 
kleineron Theilcn von 50 bis 120t." 
(08) 62 Caucri. Gm. Lalando (17421); 7m. 
Harding; 7m. in Armagh Catalogue, and 8'5 in 
the Washington Catalogue; not in Heis's Catalogue. 
28 Feb., 1878, I found i t about 8m.—less than 
Lalande, 17384 (81m.); 23 Dec, 1878, and 8 Feb., 
1880, same magnitude. ' 
(09) Birmingham, 211. 28 Feb , 1878, I found i t 
about 7'3m., and very slightly brighter than two 
stars n.p. 21 Dec. 1878, about 7*m., aud about 
equal to the two stars n.p. 
(70) GO B . Con. Ven. Harding 0m.; Durch-
mustemng5-4, Heis 5-6,Pierce 5-10. Variously esti-
mated by Birmingham from 4'5 to 65 . On 28 
Feb., 1878, I found tho star about 51m., nnd the 
brightest star iu the immediate vicinity ; the orango 
colour perceptible with the binocular. 
(78) or (22) Canis Majoris. 4m. Lacaillo, Harding, 
and Heis. A red star; suspected variable by Gould. 
I t was once rated 5m. by Argelandcr ; 4-5 Behr-
manu. I n Feb., 1875, I estimated i t 4Jm. 
22 Jan., 1870, I found i t very slightly brighter 
than o1 (5m. Heis); 3 Feb. 1883, a about 2 steps 
brighter than o1. Both rod. 
(80) 27 Canis Majoris. Rated f t by Lacaillo ; 
4m. Harding : 5 Argelandor, Gm. Behrmann and 
7m. Flamsteed. I n 1874, 1875, and 1876 I found i t 
about 5Jm., and much inferior to 28, which 
Harding shows as 5m. 
(81) 30 Canis Maioris. Suspected variable at 
Harvard; Gm., Harding; 5, Lacaille; 5-4, Heis; 
5, Behrmaun. 3 Feb. 1877, I found 30 about equal 
to 28, and about half a mag. brighter than 29. 
(85) (Canis Minor). Discovered by Baxendoll 
in Nov., 1879. Tho star is not in Lalando's Cata-
logue, nor in Harding's Atlas. I t lies about 3° 
north of Procyon. 
(88) V Capricorni. Nov. 1870, about 81m. and 
much fainter than a 7m. star. n.f. 4 Capricorni; 
colour, fiery red, 3iu. refractor. Visible with bino-
cular. About the same magnitude, 2 Aug. 1877. 
(90) 29 Capricorni. 6m. Lalaudc ; 5 Harding; 
Gm. Heis. On 30 Sept. 1876, I found i t much less • 
than i and about \ magnitude lens thau 30 (0m. 
Heis). Sir \V . Herschel found 29 slightly brighter 
than 30. 
(92) 41 Capricorni. 6-5 Heis and Bchrmann. 
Oct. 8, 1876, 1 found 41 equal to 30 Capricorni. 
(93) 4G Capricorui. 6m. Lalando and Harding ; 
5 Heis ; Aug. 187G, 46 about 1 magnitude brighter 
than 47 Capricomi. 
(107) 37 Ceti. 6 j , 6 Lalande : 6 Harding; 5-0m. 
Heis; 6 Houzeau ; 5-3 Gould. Nov. 1870, slightly 
brightor than 44 Ceti. 
( I l l ) 01 Ceti. 1\, 6 Lalande; 7 Harding; 6"7 
Ham Nov. 1876, I found i t about \ a mug. less 
than 60 Ccti (6 Hcis) ; but a littlo brighter thau a 
j m . star n.f. 
(129) Cygni. Found to bo variablo by Klein 
of Cologne, from o b s o r v a t i o n B in 1802 and 1803 ; 
Schonfcld assigns a variation from 3'3m. to 3'9m. 
I t is a well-known and fiuo, though wide, double 
star. 
(133) tj Cygni. Batod 4-3 by Ptolemy; 5m. Sufi 
and Harding ; Cm. Flamstcea ; G-7 Piazzi; 3m. 
Besscl; 4-o Argelander, Heis, aud Houzcau. 
These estimates of magnitudes would seem decisive 
of change. 
I n Nov. 1870, I found ?; equal to 41 Cygni. 
19 Apri l . 1878. Brighcr than 17, 26, and 28 
Cygni. 
I n Darby's Atlronomieal Observer the variation is 
given as 4 '5 to 5'5, wi th a period of many 
years. 
(137) Cygui. 5 Harding ; G-5 Hcia. 
Dec. 10, 1870. I found ui* reddish, aud slightly 
brighter than '•>'. Schmidt calls i t " deep 
golden yellow " ; Smyth " pale red " ; and 
Sadler " yellowish red." 
(142) Birmingham, 55S. 
7 Oct. 1879. About G'3m., slightly less than 1 
Deljihini. 10 Nov. 1879. Same brightness. 
(140) Birmingham, 573. 25 Nov. 1878, about 
Jim. 
(151) 42 Draoonis. 5m. and 9m. Lalande ; 5 
Harding; 5-0 Ileis. 
19 Apr i l , 1878, I found 42 about } mag. less 
than TT, but slightly brighter than 30 (5m. 
Heis). 
3 Nov. 1878, 42 = 30. 5 Oct. 1879, 42 slightly 
lc$* than 30. 
(152) e Draconis. 4-3m. Ptolemy and Sufi ; 4m. 
Harding and Argelander; 4-3 Heis. 
Dec. 13, 1876. A littlo brighter than IT Draconis. 
(154) i] Eridani. 3m. Ptolemy, Tycho Brahc, 
and Ilevelius; 4'3 Sufi; 4m. Ulugh Beigh ; 3m. 
Hcis ; 3m. Franks (Nov. 1875). 
Jan. 1876. I fouud » about equal to t Eridani. 
(156) p" Eridaui. Rated 4m. by Ptolemy ; 5 Sufi, 
Lalando and Harding; 6 Argelander; 5-6 H i is ; 
6 Houzcau. 
Nov. 1S7G. I found p* brighter than p 1 . 
(162) 64 Eridani. Rated Om. by Hcis, or equal 
G3. Houzeau 5-Gm. (1875). I n March 1876, I 
observed 64 much brighter than 63, and nearly 
equal to K Leporis (5 Heis). 8 Dec, 1876, I found 
6-1 6 l i g h t l y brighterthan v Loporis (6-6 Heis). 
(167) Birm. 144 (Geminorum). About 7'2m. less 
than a 7m. n.f., 28 Feb., 1878. 
(169) 33 Geminorum. 24 Nov. 1878, slightly 
less than 26 Geminorum. 
(170) 35 Geminorum. 24 Nov. 1878. About 
6-7m. and slightly less than 33. 7 Dec. 1879, 
35 considerably less than 30 Gominonim (6m. Heis), 
aud 38 Geminorum (5m. Hois). 
(173) 76 Gemiuorum. I find the following 
observations:— 
24 Nov. 1878. 75 less than », also less than (p. 
1 Doc. 1880. 76 less than v, also ICBB than 0. 
12 Jan. 18S2, less than v and 0 ; about 3 steps 
less than aOm. B t a r (Hois) n . f . <p, or, about 
magnitude 6'3. Herschel rated i t 6m. and 
Hois 6m. 
171) i Gemiuorum. Herschel called attention 
to tho companion to this star, as probably Bhining by 
reflected light from the primary. DembowBki 
thought i t variable. 
(187) v s Hydne. 28 March, 1876. I found u* 
about a J mag. faiutor thau u 1 (both stars 6-4 Heis). 
Houzeau rated v 1 as 4-5m. in 1875. 
(193) i// Hydra!. 6m. Heis and Behrmann. I 
a l w a y s found tp much fainter than y Hydne, in the 
Punjab. 
(194) y Hydrpc. The estimates of magnitude of 
this star vary from 3in. to 6m. I have always 
found i t—in the Punjab—much brighter than i// 
(5m. Heie). 24 May, 1875, y much brighter than a 
Corvi (4m). Apri l *3, 1877, I found y more yellow 
than red in the 3iu. teloscopo. 
(195) Binn. 007 (Laccrta). 8 Oct., 1S79, I found 
this star rather more than i a mag. less thau 1 
Lacertaj (5-4 Hcis). This would make i t about 
5'3m. Heis rated i t 5m. I t is Lalando 43108-9. 
(198) 49 Leonis. 11 Feb., 1S77, aud 21 March. 
1877. I found this star about equal to 44 Leouis 
(0 Heis), but less than 48 Leouis (0-6 Heis). I t is 
No. 7 of Schbnfeld's provisional list of suspected 
variables. He says, with reference to i t , " Mcineu 
Bcobachtungeu zeigen den Stern vollig constant." 
Houzcau rated i t Gm. in 1875. 
(200) 87 Leouis. Not given by Ptolemy or Ulugh 
Beigh ; 6m. Tycho Brahe; |5ra. Hevelius; 5m. 
Heis. I found i t about half a magnitude less than 
; i i Leonis (5m. Heis) or about 6lm., 14 March, 1876. 
(201) 10 Leonis Minoris. Rated G$m. by Luiando 
(19226-7) 6m. by Harding; 5-6 Houzeau (1875), 
and 7m. Franks. I t is not in Heis's Catalogue 
27 March, 1875, I found i t about 7Jm. 
19 Jan., 1876. About 7'3m. 
(203) I I . B. 16 Loporis. I found this star 7m. in 
Jan., 1877. Fkiminarion says, " EUc est certaiue-
meut variable." According to Sadler, this nbir is 
Piazzi V . 7, and 'W.B.V., 78, in both of which 
catalogues i t is called 7 mag. I u Stouo's Southern 
Catalogue i t is rated 5-6 mag. (1878'76). I t pre-
cedes i Loporis by 65'24 seconds, and is 63'26 to 
the north of i t . 
(207) E Libra;. This star is 4m. in Lalande's 
Catalogue, and also in Harding's Atlas. I n May, 
1875, 1 found i t about 5im., being thon rather 
fainter than 37 Libra) (5i Lalande, 6 Harding). 
Both stars wore ratod 6m. by Hcis. 
(214) Birm. 147 (Monocorotis). This is L .iando 
124S1 (8m). 4 March, 1878, I found i t 7|m. less 
than a 7m. p. 24 Doc, 1878, faint, about Sin. 
14 Feb. 1880. About 4 steps less thau the 7m. p. 
. (214) (N.B.—Numbering wrong hero. This 
should bo No. 219. See " Southern Stellar Obiocts," 
p. 97.) My later observations aro: IS March, 1877 
(Punjab). Distinctly visible to tho naked eye, 
about Om., but leBsthan25 Mouocerotis (5-6 Hcis), 
more than half a magnitude less. 
31 Jan., 1878 (Ireland). Less than 25, but 
brighter thau the two 7m. stars./u/Wi«<f. 
(217) e Opbiuchi. 3m. ib is. 3 Aug., 1877, I 
found i t of an orango hue, and fu l ly equal to 
? Ophiurhi (3-2 Hois). 
(222) 61 Ophiuchi. I found i t less thau 44 
Ophiuelii on 0 Aug., 1877. 
(220) w l Oriouis. 19 Jun. 1S7G. I found i r l 
slightly brighter than —s, and ubout 4m. 
15 March. 1S76. sr1 about i mag. brighter 
than 
(24S) Lalande 12104. I found this star just 
visiblo to the naked eyo iu the Punjab, Feb., 1875. 
(255) JJ Pegasi. I n tho Monthly Notice* of tho 
Royal Astronomical Society, Jan., 1874, M r . 
Christie (now tho Astronomer Royal) says, " there 
{Supplement to the ENGLISH MECHANIC, March 23, 1883.] 1 
/ "7 
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L E T T E R S TO T H E E D I T O R . 
f fFe do not hold ourselves r n M M /or the opinions oj 
tut a re. 'p"nd> nts. The, Editor respectfully requests that all 
p mMirn'.inns should be drown up ns brtrjly as possible.] 
. AH ei'TiiTiirrr.ierTtions should be addressed to the ElUTen oj 
the P^NGLlMi ULCJIANJC, 31, Tavistock-strect, C'ovent-yarden, 
W.t!. 
A'l O.eques rnd Post-office Orders to be made payable to 
J. I'AssMuiir: EI>WAI:I»S. 
Jn ordir to/ncililate re ference. Correspondents, tehen 
'l«[.'±inff r f any lef.ier previously iner.rtsd, vriU oldiffe hy 
siup ->.' nenftir n'At J^ c-.r^ . ej itn 'j u iter M 
I woiiB t i n »v~rr':n-; wsrse wbit i - ; Icze-v*. afid na 
R <:-Ji as he kn'iws, but n-> more: and that nut in this 
nly, but in all other subj-cts : For such a person may 
l,jtve sonic particular knowledge and experience of the 
<-ur" of sur-h a person or such a fountain, that .as to 
,.'!,• r things, knows no more than what everybody docs, 
and yet. lo keep a clutter with this little pittance of his, 
u.Il unil'.-rtakc to write the whole body of physicks ; a vice 
from whence great inconveniences derive their original." 
— Xontaiyiie's Essays. 
C L A S S I F I C A T I O N OF T H E V A R I A B L E 
S T A R S - S T A R S I N T H E C A T A L O G U E 
OF SUSPECTED V A R I A B L E S I N 
W H I C H V A R I A T I O N . H A S B E E N 
O B S E R V E D - S . V . 10 A Q . U A R I I ; S.V. 86 
CANIS M I N O R I S ; S.V. 140 C Y G N I ; 
S.V. 188 H Y D R O S ; S.V. 278 P I S C I U M . 
[21105.]— T H E following stars, which have been 
hitherto suspected of variation, have been proved 
lo be variable stars, from the observations made 
beret From the investigations on the distribution 
of the variable stars, &c., published in the 
tilnerralory Sept. 18S1 and March 1882, I 
laid the variable stars form themselves into four 
classes. 
Class I.—Variables wi th period of less than 
about seventy days, and a variation in magnitude of 
less than three and a half magnitudes. 
Class II.—Variables with periods of more than a 
hundred and thirty days, and wi th large variation 
in magnitude. 
Class III .—Small variation in magnitude, and a 
] criod 6f several years. 
Class IV.—Temporary stars. 
It will be, sufficient, then, for the present to give, 
after each star, tho class to which i t probably 
belongs. 
(10) B 596 Aquarii. R.A. 21h. 40m. - 2" 46' S. 
This star has been under continuous observation 
since August 1SS0. The variation, apparently, 
does not exceed a magnitude, and the 6tar 
would seem to belong to Class I I I . 
(SG) L L 14970 Cauis Minoris. R.A. 7h. 35m. 
+ 3" . 54'. 
This star has been under observation since 1881, 
and has slowy increased its light. I t evidently 
belongs to Class I I I . 
(HO) 63Cygni. R.A. 21. 2 Doc. + 47-10. 
A remarkable example of Class I I I . The star 
has been under observation since 1878, and 
varies from 4-7 to 6-0, with a period of some-
where about five years. For two-thirds of the 
time the light is constant at 4 -7. 
P«6) L L 20556 Hydra . R.A. lOh. Slra., 
12^  44'S. 
A wonderfully coloured star. Certainly variable, 
and the observations from 1881 show i t to 
belong to either the second or third class. 
!78) U'Piscium. 23h. 40m., 2°47'N. 
rie approximate period of this star in my com-
munication of Apri l 21, 1882, is incorrect. The 
variation is undoubted, but the period may be 
long enough to enroll i t in Class I I I . 
Of these stars variation has been observed by Mr. 
(hire in No. 140, and by Mr . Road in Nos. 86 and 
- '^ independently. The comparison stars used arc 
the same, and the results of all observers are 
perfectly accordant to 0-1 of a magnitude. 
T . E E s p i n . 
Die Observatory of the Liverpool Astronomical 
Society, Church-road, West Kirby, May 7. 
tests, yet would give no well-deliticd star-disc, and 
so, would be no use for, strictly speaking, astro-
nomical observation. What is wanted in a 
speculum, besides good planetary definition, is to 
get when observing stars a well-marked disc, or 
dot of l ight; without this there is no satisfaction in 
observing them. I am convinced there arc many 
corrections of a speculum which wil l act well on all 
other objects, and yet wi l l not act satisfactorily on 
stars. I f a mirror varies slightly from a parabola 
in one direction, its star image wil l be no worse; 
but i f it have an equal error in another direction 
there wi l l be no good star ducal all. Now, asre-
vafflKJisa SEsrocfr I iiar-* fbuB?& tii*> Burlaw E&sa very 
n i f u l : by its action you can vary the star images 
considerably. My mirror is 121tn. aperture, and 
only Oft. 6in. focus, aud in zone testing the action 
of the Barlow lens is very marked. Wi th a Calver 
achromatic eyepiece of nearly 500. I can, on an 
object at 00*0 yards, detect no difference in best 
focal point of all zones, from centre outwards; but 
with tho same power obtained with the Barlow (the 
moro concave side to the speculum), this is quite 
altered, and the margin now gives a longer focus 
than the centre by at least a thirtieth of an inch. 
Now reverse the Barlow, and the central focus wi l l 
slightly exceed the margin in length. This wi l l show 
what control may be exercised at the eye end of a 
telescope of large aperture and short focal length. 
I think the achromatic Ramsdon eyepiece is the 
best. • i, I [.'• , on planets and the moon; but even 
here the Barlow gives a fine field aud good defini-
tion, especially with the more concave side to the 
eyepiece ; but the Barlow, used in the other direc-
tion, I find most satisfactory ou stars. Wi th the 
Barlow, my 12Jin. easily divides £ Bobtis and «f 
Bootis; the former of these must now be very close, 
much moro so than some years ago. I can dis-
tinctly divide the star, and see the discs round, not 
flattened; but i t is evidently close at the present 
time. Does anyone know the distauce this year t 
The little craters on the floor of Plato come out 
well with this large aperture, and tho littlo bright 
ring or circle surrouudiug each crater is well de-
fined. Jupiter is best seen wi th about 300; there 
is a considerable indentation in the upper (as i t ap-
pears in the telescope) part of the great ceutral 
belt in one place, also a fine white line running in a 
slanting direction through its centre. The fine 
belts under the large belt are double and broken in 
several places. But the things which most inte-
rested me, and which I have only occasionally seen, 
were some dark markings or dots, as they seemed, 
directly under one part of tho large central belt. 
There are several of these dots or markings in a 
row. They want good aid and great attention. 
W i l l any of your correspondents say what they are 
supposed to be ? 
W . P . P. M a t t h e w s . 
St. Breock Rectory, Cornwall. 
A S T R O N O M Y A N D T E L E S C O P E S . 
[21405.]—LIKE a good many others interested 
a. astronomy, I have for some time been trying t " 
make myself a good-sized silver-glass reflector, aud, 
alter some failures, a great deal of work, aud 
•'tvcral hints from my old friend, Mr. Calver, who 
1 knew when he first commenced telescope-makiug, 
• have at length succeeded in grinding, figuring, 
<&Asilvering a speculum of 12!iu. diameter, with 
lae performance of which I am well satisfied; the 
• i pearaaoe might bs improved, as.it is difficult for 
to amateur to work a surface free f rom scratches ; 
hut the performance is, I think, very good, as ;-
d'/fiucs planets, moon, and stars all very I 
« hat I want especially to remark in this let;- ; 
tin.; in working mirrors of 6, 10, and 12£in., I have 
cften found that a speculum which would detine 
luoon and planets well, and would seem to be per-
n s when tested with varying apertures and zone 
a CORON-ZE A N D t B O O T I 3 . 
[21407.1—For the information of Mr . Gemmill 
who (in letter 21383) in the MECHANIC of May 
11th, refers to my estimate of the magnitude of 
ct Corona^ I may state that the average magnitude 
of f Bobtis f rom my observations is 2'81, that of 
« Corona; being 2'05; but that, owing to changes 
of brightness of one, i f not both, of the stars, the 
difference between them sometimes amounts to 
seven or eight-tenths of a magnitude, as at the 
present time, while at other times they are exactly 
equal, i f indeed there is not a very slight difference 
iu favour of t Boutis. I have no doubt as to the 
variability of this star, its range of variation being 
fu l ly half a magnitudo ; but my observations also 
indicate that the light of a Corona; is subject to 
slight fluctuations. Joseph Ba jcend» l l . 
The Observatory, Birkdale, Southport. 
May 14th. 
7r D R A C O N I S — t BOOTIS — A N D y 
C E P H E I , A N D it P F R S E I . 
[2140S.]— I N reply to Mr . Gemmill (letter 213S3), 
the magnitudes I assumed for p, r, and v Draconis 
(in es t imat ing ir Draconis) were those given by 
, p — 5m.; T = 5—4 ( = 4 47); and V = 5m. 
! , - seemed intermediate in brightness 
between r and e, but nearer the latter. I see that, 
in some observations by Messrs. Espin and Read 
(ENGLISH MECHANIC, Dec. 30, 18S1), they 
estimated T = 4-05 and o = 4-90. 
t Moiitis.—With reference to this star, the only 
observations of my own that I can fiud are :— 
'25 May, 1875, s Bobtis brighter thau i , and 
about equal it Cor. Borealis " ; " 2 May, 1877, rt 
Serpentis and t Bootis almost exactly equal, and 
of the same colour." I am not aware that i t has 
• '-eon suspected of variation. 
Ctphti.—I have lately compiled, from 
•• 1 • a catalogue of over 500 suspected 
i , anil tiud that I have entered (3 Cephei in 
the list, but not y. To ft Cephei I have the 
following note:—" ji Cephei, rated 4—3 and 3—i 
by Sufi (10th century) ; 3m. Harding and Heis. 
Schmidt considers this star to bo variable with a 
period of about 383 days (Ast. jXaeh., No. 10G9.) 
I fouud i t slightly brightor than y Cephei in Nov. 
1876." 
et Pcrxci.—I can find no observations of my own 
of this star: but, as soon as I can get an evening 
clear enough for the purpose, I wi l l make an esti-
mate of the star's magnitude aud let Mr . Gcmmill 
know the result. 
Might I ask Mr. Gcmmill how i t is that his 
estimates of magnitude of t Bodtis aro all below 
3m., while all other observers rate i t ,"m. or 
brighter? I find thai . i Corona; was rated 2a . by 
acre. Sa*. Pisjsi . -=.I*T--LJ. isgC&zaia. said 
na s . Lai.ir.'i ratad i t fonr B&es i s i j c , f-:cr 
times 2m., and once as l m (!) 
12 May. J . E . Sere. ' 
D E C O R A T I V E A R T . 
[21409.]—Ax old process of decorating metal 
articles, by moans of an electro-deposition of some 
metal in a well-marked relievo, reproducing over 
thin surfaces Arabesques-dessins or other subjects, 
has recently been perfected in an industrial direc-
tion, and very fine artistic results are obtained. 
The innovation introduced consists in the execu-
tion of the greatest part of the artistic work by a 
machinal manipulation substituted for the hand of 
an artist. 
Having articles to be decorated, the suitable 
subjects are cut out by a clever artist in very thin 
sheets of a special metal, soft and pliable, which 
can be made to f i t exactly the outlines of the pieces, 
and these sheets of metal thus worked through are 
printing stencils which serve to the preparatory 
transfer of the subjects over quantities of articles 
of a similar pattern. These stencils, the only work 
of an artistic character in the process, are to be 
executed with great taste and care. 
The stencils are adjusted and fixed at the proper 
places on the articles to be decorated, which have 
been previously covered over with a thick coating 
of a certain varnish, thoroughly dried ; then, with 
the help of a small, hard brush and a convenient 
liquid, the surfaces of the varnish in view through 
the cut-out designs on the stencil-plates are care-
fu l ly removed, leaving bare the metal underneath 
—that is to say, the subjects printed through the 
entire thickness of the varnish. I t remains to 
separate the stencil-plates from the varnished 
surfaces, and to give some final touches, and the 
articles are readv to receive tho electro-motallurgic 
deposition, which is to be conducted according to 
the known practice. 
Portable quantities of objects can lie thus pre-
pared in a short time and at little cost, tho 
expense of the production of the stencil-plates 
(printing-plates) being the only thiug of im-
portance. 
Walthamstow. G. Rousseau. 
COLOUR. 
[21410.1—AFTEK " Sigma's " rather severe 
criticism (No. 21251) of Mr . Caltou's remarks upon 
my letter. No. 20905, I shall not say much in tho 
same strain. Mr. Calton is to be congratulated on 
his admission of mistake in his idea of the structure 
of the prismatic spectrum: I fear, however, he 
docs not see the whole of his error. Ho, no doubt, 
now perceives that diverging lines cau never moot 
when prolonged in the direction of their divergence ; 
but he evidently fails to accept tho uocossary conse-
quence of this mathematical truth as exhibited in 
the bundle of rays constituting the spectrum— 
namely, that the yellow and blue portions are just 
those in which their divergence iB not great enough 
to 6eparato the external r i d and violet from tho 
central green rays. I f Mr. Calton docs not see, 
by the help of my diagram, that this must bo 
so, a simple experiment w i l l demonstrate to him 
that i t is so, i f he wi l l take the trouble to nio.ko i t . 
Through a hole in tho closed window-shutter of a 
dark room, let him admit a beam of sunlight. I n 
this, close to the hole, let h im place his prism, with 
the refracting angle downwards, and let tho 
spectrum bo received upon a sheet of while paper 
fixed as far from the prism as the size of the room 
will permit (the larger the room tho better), so as 
to give the rays as long a distance as possiblo to 
travel after leaving the prism. Let him now find 
at what distance from the prism there is the fullest 
development of yellow in the spectrum, and at that 
point let him intercept this yellow light by moans 
of a strip of card narrow enough to allow the red 
and the green (there wi l l not be much green whera 
the yellow is broadest) to pass on either side of i t . 
The effect of this he wil l f ind to be that, although 
uo definite shadow of the strip of card appears 
within the spectrum on the shoet of paper, both 
the red and the green colours of i t are vei-y con-
siderably dulled, showing that, when not inter-
tercepted, the yellow light becomes changed on its 
way to the distant sheet of paper, some of i t into 
red, and the rest into green light. This chango of 
colour, however, is only apparent, the red and 
green lights hltving, iu fact, constituted the yellow, 
and the change consisting merely of the diBen-
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S C I E N T I F I C S O C I E T I E S . 
L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
r P i l K sixth meeting of the present session was 
1 held on Tuesday, May 21st, when Messrs. 
Wilding and Millard were elected members of tho 
Society. The President, K. G. Johnson, F.R.A.S., 
aQudod to the fact that a gentleman was present 
who had one of the finest telescopes iu England, 
l ie , therefore, thought he would bo expressing the 
wishes of the Society if he asked the gentleman, 
the Rev. J . J. M . Perry, to como forward and give 
tho Society somo account of tho work done with his 
inslrumont. 
The Rev. J . J . M . Perry (who was received with 
applause) mado somo interesting remarks on tho 
planet Jupiter as seen with the 18Jin. Bilvor-on-
glass reflector. Ho handed round some beautiful 
drawings of tho planet, which showed the gradual 
fading out of tho red spot; the sizo remaining 
apparently much the same, but the colour having 
diminished so much iu intensity that last month i t 
was apparently scarcely distinguishable from tho 
surrounding region of tho planet. As regards 
doublo stars, with which ho was principally occu-
pied, tho weather had been so poor, and his own 
time so limited, that of late he had not been able 
!o do much. Ho had, howover, much reVnsure in 
laying before the Society somo measures of several 
difficult pairs of Buruhara's, and also of some of 
the well-known test objects. He believed that 
tho measurement of such close and unequal pairs 
was the real tost of a telescopo's working powers. 
On the motion of the Rev. T . E. Espin, i t was 
unanimously decided to insert the measures of 
tho double stars, made by Mr. Perry, in the 
1'rocccdings. 
The President, in complimenting Mr. Perry on 
the performance of his telescope, remarked that 
from his experience a reflector would divide stars 
of the same distance and difficulty as a refractor of 
the same aperture. I t had also the advantage of 
giving a nearly colourless image, though lie be-
lieved i t had a tendency to redden the stars 
slightly. 
A paper by Mr. Franks was read, which formed 
an interesting sequel to Mr . Honeyburne's. Even 
in a town like Leicester, he found that the f i lm of 
his 11 Jin. reflector does not deteriorate nearly so 
quickly as has been asserted. His had lasted 
three years. The great mistake observers mado 
was in too frequently polishing i t , and not guard-
ing i t sufficiently trom clamp. He then gave a 
most interesting account of his telescopo and obser-
vatory, showing how much may be done with a 
littlo ingenuity and skdl. His circles on the equa-
torial are mado of paper, aud divided with pen and 
ink, and yet he had no difficulty in finding the bright 
stars in the daytime. Many interesting details were 
given concerning his observing chair, magnifying 
powers, 6un-glasses, &c. Ho condemned the uso 
of high powers after a certain point had been 
attained. He had taken some trouble to investigate 
the reason of the bad definition which always 
happened with an east wind. He was of opinion 
that the extreme absence of aqueous vapour was 
the cause. Ho fouud tho best definition when, the 
air was saturated wi th aqueous vapour. 
Mr. Perry corroborated Mr. Franks' remarks on 
the durability of the film. He behoved i t did not 
require renewing above ouce in several years i f 
properly taken care of. A pad of cotton wool 
fitted over his mirror, aud kept out all tho moisture 
most effectively. As regarded magnifying powers, 
he found that 600 or "00 was as high as was ever 
required. His experience differed from that of Mr. 
Franks as regards the east wind. He found on the 
east coast that there was oftou splendid definition 
with an east wind. 
The Rev. T. E. Espiu read a paper on " Observa-
tions of tho Variable Star U Monocerotis at the 
Society's Observatory." The photometer with which 
tho observations were made was a contrivance of 
his own. The principle was extremely simple. A 
stop was BO placed that the light of the illuminating 
apparatus was partly cut off, leaving the field half 
light and half dark. The stars in focus are easily 
seen on the bright part, but in drawing out the tube 
the stars become enlarged into discs, and a point is 
reached whero they ore no longer visible on the 
bright part of the field. The brighter the star the 
further the tubo has to bo drawn out. Six com-
parison stars had been measured with tiie variable. 
The differences on seven nights in one case 
amounted to only O'lO of a mag., and in the other 
was less thau 0'3. Ono star had varied from O'OO 
to 077 however, and was a new variable of the first 
class. The variable star U Monocerotis is situated 
10 minutes preceding y (F. 26) Mcuoceretis, and 
tho variation was discovered by Dr. Gould, of Cor-
doba. Four maxima and four minima had been 
observed at West Kirby. The highest magnitude 
was 6 00 and the lowest 7'21. Tho observations 
thow probably at least three perturbing influences. 
Tho shortest period was one of 31 days, the next 
was of 33 days, and the observations seem to show 
that the first had gained upon the second during the 
time of observation. Such a fact would suggest 
that tho variation may bo caused by rings of ab-
sorbing matter of unequal densities revolving in 
different periods. A t the minima between March 
31 aud Apri l 11 remarkable fluctuations had been 
observed m the star's light, iu about every four 
days. Tho total number of nights ljctween the 
first and last observation was 97, and out of these 
observations had been obtained on 41. 
On account of the lateness of tho hour a paper of 
Mr. Ammilo'sou the " Variability of a H y d r a " waH 
taken as read. 
The President announced, amidst great applause, 
that Prof. Pickering, of Harvard College, U.S., had 
offered to address the Society during his visit to 
Eugland, and a resolution was uuauimously passed 
that tho lost meeting of tho session should be called 
on tho date which would best suit Prof. Pickering. 
The proceedings then terminated. 
S C I E N T I F I C N E W S . 
r p H E Arctic observing stations w i l l , i t appears, 
X not bo continued beyond the coming 
autumn, and tho various parties w i l l return in 
September, unless hindered by ice. Thatarrango-
mont refers to the international character of the 
scheme; i t is not unlikely that somo of tho 
Governments may continue tho work at their 
stations, and convert thom into permanent 'ob-
servatories, which w i l l serve as bases for future 
Arct ic exploration. 
The proposed Ben Nevis observatory lacks 
subscriptions. A considerable sum has already 
been received; but a good deal more is required 
bofore the Scottish Meteorological Society w i l l 
undertake the task of erecting pormanent bui ld-
ings on the summit of the Ben. 
The death is announced of Dr . Louis Emanuel 
Griiner, the profossor of metallurgy at the 
Min ing Academy of Paris, and inspector-general 
of mining in Franco. 
I n a contr ibution to tho Proceedings of tho 
Royal Society, Sir G. B . A i r y states that an 
average of 33 years shows the temperaturo of the 
Thames to be higher than that of the air at tho 
Royal Observatory—the figures being 51 '7 'and 
50-2" respectively. Dur ing the seven months— 
May to November—the difference is 2", but 
f rom Dcccmbor to A p r i l only 0'7°. July gives 
tho highest monthly mean river temperature, 
65 -70°, January tho lowest, 39'4\ 
Baron Nordcnskjold's expedition to Greenland 
started last week in tho Sofia, under tho com-
mand of Captain Nilsson, and a crew of thirteen 
hands. Baron Nordenskjold is accompanied by 
Dr. Nathorst, geologist; Dr . Berl in, surgeon 
and botanist; Dr . Forsstrand, zoologist; Dr . 
Hamberg, hydrographer; two Laplanders, two 
Norwegian ice-masters, one harpooncr, and l l e r r 
Kolthoif as assistant zoologist, w i th I l e r r K j e l l -
strbm as typographer and photographer. Tho 
Sofia carries provisions sufficient for a sojourn of 
fourteen months on the inland ice, assuming 
that the interior of Greenland is covered by ice. 
The Sofia had as passengers to Iceland—Count 
Stromfeldt, Dr . A r p i , and Horr FUnk, who 
intend staying i n tho island for some timo for 
the purposes of study and collecting. 
Cambridge men aro astonished at the progress 
their university iH making in scientific studies, 
moro especially i n biology. Dur ing the last two 
winter terms moro than a hundred and th i r ty 
students attended Dr. Foster's courses in physio-
logy, and did the practical work, while over 
ninety attended the lectures and classes in animal 
morphology during tho last term. These last 
were commenced by the late Prof. Balfour, and 
have been continued by M r . Adam Sedgwick. 
Botany also attracts large numbers of students. 
The United States table at the Zoological 
Station, Naplcs,.is occupiod by Dr . E . B . Wilson, 
of Johns l iopidns University. The " t a b l e " 
belongs to Will iams College, Mass. x which re-
ceives a brief course of lectures f rom those who 
occupy tho place at tho Naples Station. 
The Midland Union of Natural History 
Societies w i l l hold its sixth annual meetingand 
convcrsaziono atTamworth, on June 12th next. 
There w i l l bo excursions to l l a r t sh i l l and L i c h -
field on tho following day. A t the annual meet-
ing, the president, E . de Hamel, Esq., ' w i l l 
deliver an address, and the Darwin gold medal 
for 1 8 8 2 ' w i l l be presented t o ' P r o f . A . M . 
Marshall, MA)., D .Sc , and W . P. Marshall, 
M . I . C . E . , for their paper on the l'onnatulida. 
Further particulars can be obtained f rom W . G. 
Davy, Esq., hon. sec, Elford, Taniworth, or 
W . J, Harrison, Esq., hon. sec, Birmingham. 
Last week some trials of a search l ight , con-
structed by the Edison Company, were made at 
the new works of M r . Peter Brotherhood, 
Lambeth. The generator was built by the com-
pany to tho designs of Dr. J . Hopkinson, who 
lias so modified the original form that a machine 
capable of supplying only 60 incandescence lamps 
now feeds 200, wi th a lesser number of revolutions. 
Tho special featuro of the search light is the 
mirror, which is 18in. in diameter, and was made 
by heating a disc of glass and pressing i t between 
dies to the proper curvature for reflecting a nearly 
parallel beam of l ight . The mirror is silvered on 
the back without any preliminary grinding, and 
is found to answer excellently. The beam was 
projected upon tho Victoria Tower, and there 
produced a disc of intense l ight , about 30ft. i n 
diameter, surrounded by a r i ng of less intensity 
about 100ft. in diameter. 
The Electrical Railway Company of the United 
States has been incorporated to work the patents 
and apparatus of Mr . Edison and M r . S. D . Field, 
including the Menlo Park Railway. The com-
pany w i l l bo ready to undertake work in the 
autumn, and its first undertaking w i l l be to place 
an electric train on "b" elevated railroad i n New 
York . . 
A n electric railv y is being constructed be-
tween Frankfort-on-ihc-Mailt and Offenbach, a 
distance of about eight miles. I t w i l l be worked 
by steam-engines and dynamos, stationed at a 
village midway between the termini . 
A method of amalgamating zinc, which is said 
to give good results, has been introduced by an 
electrician connected wi th the French telegraphs. 
He immerses the zinc plates i n a solution of 
mercurial salt (the composition of which is 
patented by the inventor), which has the effect of 
rondoring the zinc brittle, and puts i t into such 
a molecular condition that i n the subsequent 
treatment w i th morcury the hitter fills up the 
pores of the zinc, and provents all useless con-
sumption of tho electrodo when tho circuit is 
broken. 
The Paris Aeronautical Exhibit ion w i l l be held 
f rom June o to tho ISth. Tho festival w i l l take 
place on Juno 29, at Annonay, when the statues 
of tho Brothers Montgoliier w i l l be unveiled in the 
public place of the city. The insect or entomo-
logical exhibition i n Paris w i l l be openod on 
.July 1, for three weeks. I t comprises useful 
insects, and their products ; apparatus used in the 
preparation of these products ; injurious insects, 
and the processes and methods of destroying 
them, wi th other matters relating to insect-
ology. 
M . Trevo publishes, i n tho Jfoniteitr Iiidnstritl, 
a plan of diminishing boiler explosions, which he 
thinks purely due to tho habit of leaving the 
boiler f u l l of water at night, which boiling, parts 
wi th al l its air, and then, when i n the morning 
the fires are started, becomes superheated and a 
source of danger. M . Trove, therefore, advisos 
tho injection of air before reheating the water, 
and the uso of a thormo-manometcr, which would 
indicate whether the vapour pressure is below 
that to be expected f rom the temperature of the 
water. 
Cochineal Colouring:. - The difficulty of pre-
paring a cocluncal colour that wil l keep has suggested 
the use of glycerine as a preservative. Prof. C. L . 
Diehl's formula, as given in Xetc Hi mi dies, is as 
follows :—Cochineal loz., carbonate of potash loz., 
powdered alum loz., cream of tartar loz., water 
Soz., glyceriuo 8oz. Reduce the cochineal to a line 
powder, add the carbonate of potash, and triturate 
i t wi th 2oz. of water. Allow the mixture to stand 
ouo hour, add the alum and cream of tartar suc-
cessively, and, wheu ell'ei'vesccnoe has ceased, the 
remaining water, filter, and add'lie glycerine. 
A WRITER in an American contemporary says :— 
" I discovered many years ago that wood could 
be made to last longer thai#irou in tho ground, but 
thought the process so simple that i t was not well 
to make a stir about i t . Posts of any wood can 
be prepared for less than two cents apiece. This is 
t he recipe :—Take boiled linseed oil and s t i r iu pu l -
verised coal (bituminous or anthracite) to the con-
sistency of paint. Put a coat of this over the 
timber, and there is not a man that wi l l live to see 
i t ro t . " 
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L E T T E R S TO T H E E D I T O R . 
{We So not hold ourselves responsible for the opinions oj 
our correspondents. The Editor respectfully requests that all 
eosnniunications should be drawn up as briejty as possible.] 
. 'All communications should be addressed to Che EDITOU of 
the KKOUOH MECHANIC, 31, Tavistodc-street, CoviM-aarden, 
V.-.C. 
All C:eques and Post-off.ce Orders to be made payable to 
J. PASSUOHK EDWARDS. 
In order to facilitate reference. Correspondents, when 
speaking of any letier previously inserted, will oblige by 
mentioning the number of tlte Letter, as welt as the page oil 
nUtit u appears. 
" I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
I'tdy, but in all other subjects : For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more th.in what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of phywicks; a vice 
from whence great inconveniences derife their original." 
—Jlontuigite's Essays. 
A K S W P H O T O M E T E R F O B T H E M E A -
S U R I N G OF T H E V A R I A B L E A N D 
S U S P E C T E D V A R I A B L E S T A R S . 
[21537-1—THE necessity that has arisen of late, for 
some photometer to measure the light of the stars 
with , has been met by two inventions. The first 
was Professor Pickering's photometer in America ; 
the second was by an application of, I think, Dawe3' 
method of a wedge of neutral tinted glass, by Pro-
fessor Prichard. Both photometers are valuable, 
but they have two disadvantages. Firstly—they 
are far too expensive to bo possessed by amateurs, 
both being priced at about £15, aud secondly—they 
require an equatorial and a clockwork motion. 
Having felt very much of late the necessity of some 
more simple method, I commenced making some 
trials with various contrivances, but for some time 
without any prospect of success. I t is astonishing 
how accident helps one sometimes. For one 
••.-.eiing a temporary disarrangement of the i l l u -
me; i ting apparatus took place, and left me with a 
5 Id half light and hah4 dark, while the star- at which 
• vra* looking was so far out of focus, as to be a 
disc, which was invisible in the bright field. Let 
:ua first try aud describe my illuminating apparatus. 
I t is all home-made, very rough ; but i t answers its 
purpose, which is the chief thing. I t consists of a 
pri j iu placed behind one of the stops of the telescope. 
I t is fastened into the tube of the telescope. Tbis 
prism I made for myself by cutting i t out of a thick 
piece of plate-glass. Fixing it into the telescope 
was a matter of difficulty ; but a friend here came 
to iny rescue, and fastened i t in securely with a 
mixture of pulp made of paper and glue. By this 
prism tho light is totally reflected from a lamp 
tube of the telescope. From this diagram i t wi l l be 
seen that the light from the prism falls in a ray 
inclined at a small angle to the optical axis of the 
teloseope. Hence i t is possible to stop out a portion 
of the lamp light without interfering with tho light 
from the object glass. This is accomplished by a 
circular stop S' placed at the end of the adapter. 
I t wi l l be seen at once that this makes a circular 
disc of light in the field of view. 
When the lamp is lighted, the field appears as in 
Fig. 2, where the stars are supposed to be in focus. 
The bright disc is shown b y B B , the shaded por-
tion in the drawing. The stars w i l l be readily seen 
through this when iu focus ; but i f the adapter be 
pulled out the stars are no longer points, but discs 
of light, aud the brighter the stars the brighter the 
discs w i l l be. Now so long as the star discs are 
brighter than our artificial disc of light, they wi l l 
be seen through i t ; but by pulling out the tube we 
enlarge the star disc, and decrease its brightness 
therefore. And so a point w i l l be reached where 
the star disc can no longer be seen through our 
artificial disc of light. The brighter the star the 
further the tube must be drawn out. Fig. C is the 
c . s F J 
and 1$) mag. = 1-13. From this the true magni-
tude of R Hydne, represented,by 21-40, can be found 
by the proportion 
. Scale. Scale. Mag. 
1-13 : 21-40 : : 0-1 
and this, added to 3'2 (the mag. of y) w i l l give, as 
the true magnitude of R Hydra , 5-01. 
The results with this photometer have exceeded 
all expectations. The measures were usually made 
in two sets of three measures. I t would be i m -
possible to give here more than an example of these. 
The difference very rarely is 0T of a magnitude. 
Taking all the double measures of L L 14599, we 
have:— 
(1) • (2) Differ. 
Feb. 23 6-47 6-47 0-00 
March 26 6-55 6-50 0-05 ; 
„ 30 6-49 6-53 0-04 
„ 31 6-52 0-54 0-02 
while the measures themselves in the extremes 
only differ by 0-08 and 0-07, and the mean magni-
tudes derived from both are 6-507 and 6-510, with 
a difference of 0-003. The same star was measured 
f / C . 
s 
w jEr. w 
Fig. 2.—Stars iu focus ; B B, bright part of field. Fig. 3.—Stars out of focus so far a3 nearly to equal 
bright part of field B B. Fig. 4.—C C, copper wire arm to carry wire basket holding lamp which 
swings on W W, passing through S ; A, counterpoise to lamp. 
adapter carrying the eyepiece and marked with a 
scale to 1 '„in. The intervals between each tenth can 
be estimated in decimal parts, each tenth being 
subdivided by estimation into ten parts again. 
Now, as to the method of using i t , let A and B be 
two comparison stars above and below the variable, 
and V the variable ; measure A's point of dis-
appearance, lot i t equal x, and in like manner 
3 , and let i t oqual IJ, then the difference of 
magnitude between A and B wi l l equal x — <j; 
Measure V aud let i t equal z, when V inaguitude 
wil l be x - 9, The value of of a magnitude in 
the divisions wi l l be found from (as — y) I (A — B) , 
Fig. I .—F focu3 of o.g.. O F, lines of light from 
o.g.; S S'. circular atop in adapter cutting off the 
1 ight from the totally reflecting prism P at 3. 
outside down to the eyepiece end of the 
telescope. The lamp is a 3iuall one, burning 
ordinary mineral oil . The method of fixing i t to 
tho telescope deserves a word or two. I t is placed in 
a basket of copper wire, the onds of which are beut 
(Fig. 4, W W . ) and pass through two pieces of 
wire C C, by the littie curve in the wire at S. 
. These pieces of wire are continued ami bound round 
the tube of the telescope. They lie immediately 
below the prism, while the tiams only just aho\v3 
above them, so that the moving of the telescope in 
altitude never destroys the action of the prism. A 
c jimterpoise of lead is fastened on to the basket 
•,Fig 4, A) to keep i t in an upright position. The 
covering for the lamp was a great difficulty, for i t 
was necessary to have i t light in weight, opaque at 
all places save one, and of such a nature that the 
wind should not affect the light. Au old taper-box 
furnished this. The top was bent to the shape of 
, B iu Fig. 5, while a piece of glass was fixed to a 
hole at G, and the box fitted on to the lamp at A. 
• There was no danger of this taking fire, because 
' only the smallest flame is needed, and I have used 
it for nearly a year and am quite satisfied with i t . 
I hope these things may not appear t r ivial ; but 
although simple, they were not the work of t£ 
moment. 
The direction in which the beam of light falls 
after leaving the prism is shown in Fig. L where P 
is the prism and P S PS' the beams of light from j 
'•th? pecan. The light from the object glass is Hhown 
by O F O . Tho outer lines represent the conical \ 
V 
Fig. 5.—Section of lamp shade made of cardboard. 
G, piece of glass to allow the light to pass to the 
prism. 
Fig. 6. —The eyepiece end of the telescope, showing 
adapter and scale. 
=== ~~ - r-^~-
! • . _ - : S J 
where A aud B represent the true magnitudes of 
tho two stars. The value x — s w i l l then easily be 
found by proportion, and the true magnitude of 
the variable wi l l be A + that value so found. To 
give a practical example ; on June 1st y Hydra; 
was measured as star A, aud the result found to be 
35-75, and <p Hydro; was measured as B, and found 
to be 10-95 ; x — ?/ would, therefore, equal 24-85. 
The variable R Hydne was then measured, and 
found to be 11-35, and the magnitude would thus 
be x - z = 3,r)-75 - 14-35 = 21-40. y Hydra; is of 
the 3'2 magnitude, aud \p is of the 6*3 magnitude ; 
A — B will , therefore, equal 3'2 — 5*3 • 2 -1 magni-
tudes. Then (* - tj) / (A - B) = 2.4-35 / 2-1 mag., 
in all on 14 nights between Feb. 14th and Apri l 6th, 
aud the greatest difference is only 0'24. The star 
L L 14706 was measured on eight nights, with a 
difference between the extremes of only 0-10, and 
rejecting one night with a difference of only 0"05. 
The comparison stars differed by one magnitude, 
being of the (r0 and 7'0 respectively. 
The photometer has only been in use since the 
middle of February, and doubtless experience with 
i t wi l l further reduce the differences. 
I n construction i t is so simple that i t wi l l not 
cost half as many shillings as tho other cost pound3. 
The climate here is very wonderful. From February 
to the end of May observations were obtained on 
47 out of 120 nights, and could have been obtained 
on at least three more but for loss by unavoidable 
circumstances. Measures of R Hydne were obtained 
on 17 nights out of a possible 58, which is good, 
considering the star has only an altitude of 14J at 
meridian passage. 
The aperture of the telescope can be reduced for 
the brighter stars by cardboard stops. To avoid the 
loss of time in changing these, a simple contrivance 
was made to close the aperture from the eyepiece 
end. Two arms project before the o.g., carrying a 
disc of cardboard rather larger than the aperture, 
and moving on a wire axis, Fig. 7. A t the top of this 
axis is a wire arm. A flexible rod made of wire 
moves this arm from the eyepiece end by a handle 
which can be pushed up and down. When open, 
hardly any light is lost, and i t can be closed to auy 
extent at ph . aire. The handle is divided in a 
scale of tenths of au inch, so that the same aper-
ture can be used night after night. 
Unfortunatety, when the stars aro placed out of 
focus, the image is a circle of light wi th a dark 
centre. But the apparatus, though not used with 
the photometer, is handy aud easily constructed, 
aud useful of itself. 
I must now close this long letter, which I trust 
may have been not without use to some of " ours." 
T. E . E s p i n . 
Observatory of the Liverpool Astronomical 
Society, Church-road, West Ki rby . 
P L A T O - J U P I T E R - y V I R G I N I S . 
[21538.]—I BEO to thank the Rev. W . P. P . 
Matthews for his kind reply to my questions about 
the craterlets on the floor of Plato (letter 21499, 
p. 335). The great brilliancy of the rings of sume 
of these delicate objects is interesting, the usual 
appearance with smaller apertures in good defini-
tion being that of a small, bright, well-defined 
disc, except when near sunrise or sunset. 
I had misunderstood the position of the dark 
spots on Jupiter (marked A iu the drawing on p. 
335), aud supposed them to be situate somewhat 
further south. Apparently they are something 
analogous to the minute round white spots which 
have been seen at times ou some of the dark bwis. 
The appearance might, I think, be accounted for 
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Prof. Adams, liov.-evcr, disputes Hansen's conclu-
sions. That the Moon is elongated in the direction of 
the Earth has been kuown since Newt tn*fl time, for 
in no other way are the phenomena of libration, and 
of the perpetual presentation of the same face to us, 
explicable. This, however, by no means precludes 
the coiucideuco of her centre of gravity with that of 
her longest axis. Now, when Hansen proclaimed 
his "discovery," Sir John Herschel argued that 
the hump on the Moon would be in effect nothing 
but an eminently high mountain from which water 
(and air) would run down to the sea-level, and 
that hence, ou the invisible side of the Moon, both 
air and water might exist ("Outlines of Astro-
nomy," pp. 2S7, et seq.). Ivaturally enough, the 
dictum of so eminent an astronomer was repeated, 
parrot-like, by many subsequent authors. But, as 
says Horace, "' Quaudoque bonus dormitat Home-
rus," aud Proctor has shown (B.A.S. iluutlihi 
Notices, Vol. X X X I I L , p. 310) tho fallacy under-
lying Herschel's assumption ; and that, as a matter 
of fact, under such circumstances, the mid zone of 
the Moon, or that forming her limb, would have 
the deepest atmosphere of all. How much air 
exists in that region let every observer of occulta-
tions of stars testify. 
I am, of course," ignorant what books " Euska-
rian" (query olUSii, p. 47) has been consulting; 
but there can be doubt that Christianity was intro-
duced into Britain iu the year 597, when Augustine 
and his baud of monies lauded at Ebhsneet, in the 
Isle of Thauct. Bertha, Ethelbert's queen, was a 
Christian ; but her advent to England can in no 
legitimate sense be held to have " introduced " 
Christianity among a people who continued to wor-
ship Woden. 
I f " T . 11." (query 51G90, p. 47) w i l l obtain and 
read Lewes's " History of Philosophy," he wil l be 
able to realise what utter logomachy by far the 
larger part of metaphysics is ; and how men have 
wasted their timo aud scent their strength for 
naught for the last 2,500 years iu a vain effort to 
elaborate consistent and coherent systems of 
philosophy. I f undeterred by this, he should 
determine to proceed, ho wi l l fiud much that is 
interesting, as a preliminary, in Huxley's "Hume," 
in MacMillan's " English Men of Letters" series ; 
in Ba in ' s " Mind and Body," in the " In terna-
tional Scientific Series" ;auil in Lo wen's translation 
of Comtc's "Philosophy of tho Sciences," in one 
cf Eohn's volumes. 
I wonder whether Dr. Hastings, who talks so 
glibly of the Solar Corona being a diil'ruetiou 
phenomenon (p. 58), over saw any of the negatives 
of the Eclipse of 1871, so splendidly reproduced iu 
plates 7, S, 10, 11, 12, 13, 11, 15, 10, aud 17 of Vol. 
X L I . of tiie l t .A.S. Memoirs ! Because I have ; 
and i t seems to me that no man in possession of his 
senses can deny or dispute the objective existence 
of the marvellous and most intricate structure 
which they reveal, and which is assuredly utterly 
inexplicable en the theory that i t is merely the 
effect of diffracted light. I would simply refer 
anyone to the plates tliemselves (in t he absence of 
the original negatives). I need mako no further 
comment on, or acek for any better illustration of, 
the fallacy of the bizarre theory, whoso exposition 
occupies a column and a half of to-day's ENGLISH 
MECHANIC. 
Would that wo had more of so eminently prac-
tical and utilitarian a uaturo f rom South Ken-
sington as Dr. Guthrie's useful and instructive 
letter (21823, p. 01). Scientific men would be less 
apt to :.sk so persistently as they do, " Can any 
good thing come out of ' Bronipton?* " 
I shall leave query 51777 (p. 74) to Mr. Franks, 
t h i n whom there is no one (save perhaps Mr. 
Sadler), more competent to deal with i t . 
I t is quite possible that the preposterous diagram 
cn p. Sew of Lardner's book (again referred to by 
'.' J - I ' - . - * - " " i u query 51793, p. 74) , may have had 
its or;giu iu tho ignorance of the engraver. The 
other data my querist quotes are correct enough, 
save that the spherical aberration of a double con-
vex lens having a radii of 1 and 6 (ami theface with 
reditu I turned to the Sun or other distant object) 
is. 1*07 of its thickness. 
A F e l l o w o f the F.oyal A s t r o n o m i c a l Society. 
Y E N U S - D A Y L I G H T O B S E R V A T I O N S — 
COSIITi -S TO V E G A . 
[23351.J—Is the "Astronomical Notes for Sep-
tember, 1883 " (p. 593, Vol. X X X V I I . ) , wo were 
told that no cpoemeris of Venus was given, the 
planet being so close to the sun during the whole 
mouth as to he, toall intents and purposes, invisible." 
This statement would be correct for naked-eye 
vision, but scarcely so to the possessors of moderate 
sized telescopes, in whose behalf I have always 
understood (though I may be wrong) these "Notes'" 
to be penned. The best proof of which assertion 
ia the fact that the planet h:is been observed here 
on every fine day this mouth up to tho date of 
writ ing (with but one exception, Sept. 15, and then 
other engagements prevented), and that with an 
aperture of only 2.[iu. on my reflector.' Latterly, 
indeed, a 2in. opening—cut out of a disc of white 
cardboard which closed the end of tube—was used, 
and this was quite sufficient to see the object. Ou 
several occasions there was considerable hazi-
ness in the atmosphere ; but, whenever the Bun 
itself could be fairly seen, Venus could also 
be detected, though a little paler than usual. A 
greater obstacle was the presence of light clouds iu 
the Sun's immediate vicinity, which made the field 
of view intensely bright and dazzling; but when this 
was the case a neutral-tint moon capaud a littlemore 
aperture overcame the difficulty. Many times 
during these observations birds crossed tho field, 
their plumage shining like a brilliant white cloud, 
and occasionally exhibiting splendid chromatic 
effects by diffraction through their feathers. 
September 1, 2, 3, G, 7, 10, 11, 20 were cloudy 
days, the remaining 13 being fine, and out of these 
I secured observations on 12 days. I n the early 
part of the mouth Venus was very bright, and 
until the middle of i t could scarcely oe overlooked 
if i n the field at al l . On the 10th, however, I 
noticed a perceptible diminution in the lustre, since 
tho last observation of the 14th; i t had then 
approached to about? IJ" f rom the limb of the Sun, 
aud from this its light "changed but little. On the 
18th, tho planet was slightly preceding the meridian 
of the sun's centre (about 15s.), and almost exactly 
l j ° north of the limb. The next day i t had passed, 
and was some 45s. following the centre, and rather 
nearer the limb, the sun's edgo being just on the 
margin of tho field of finder. I believe i t could be 
well Been i f only half a degree from the sun's limb 
when in superior conjunction, provided proper pre-
cautious were taken. So let tho owners of small 
telescopes take courage and look out for the next 
recurrence of this beautiful phenomenon. Yester-
day was miserably wet, and at night, about the 
time of superior conj unction, a tremendous thun-
derstorm took place ( I make a present of this 
coincidence to the astro-meteorologists); and tho 
sky remained persistently clouded untf l after noon 
to-day. I managed to get to the telescope about 
3 p.m., and, after some little difficulty, succeeded 
in sweeping up Venus; but the seeing was very 
bad—much haze, light cloud, and sun over 3 
hours from meridian. The planet was some 3 m . / . 
the sun's centre, and about 1° 8' f rom the limb. I t 
has thus been watched from the beginning of the 
mouth, right up to, and past, its superior couj unc-
tion with the sun. 
Wi th respect to tho remarks by " F. I t . A. S." 
on p. 30,1 really fa i l to see how anyone should put 
tho construction ho does upon my daylight ob-
servations of stars. When the stars were fouud at 
all they were always readily visible; and most of 
the 1 and 1—2 mags, were also detected in the 
finder, which has a l l i n . o.g. There is a con-
siderable difference, too, between seeing a star 
cross the meridian in a transit instrument (fixed 
with the utmost precision), and finding i t wi th a 
home-made equatorial stand (using paper slips for 
circles, and those only coarsely divided) when hours 
away from meridian, and sometimes not far from 
horizon. My remarks were intended for those who 
depend largely upon their own constructive faculty 
for their optical surroundings, and not for those 
who possess every refinement that money can pur-
chase and the optician's art supply. I admire the 
perseverance of " R. Y . " (p. Go) ; but he might 
readily have converted his little telescopo into a 
rude transit, with a cousiderablo saving of time and 
trouble. During tho last five weeks I have ob-
served between 40 and 50 stars f rom 1st to 4th 
mag. (chiefly from tho list iu Nautical Almanac, 
pp. 200—293), in the daytime. 
I do not kuow that I can give a definite answer 
to the request of " M . D . B . " (query 51777, 
p. 74), for I have never observed Vega with the 
particular attention of soeiug how many faint stars 
I could glimpse near i t . Such stars are too bright 
with the l l . ' . in . , on a dark sky, to be quite com-
fortable to my vision, aud I generally prefer to see 
them in daylight or twilight. Doubtless, your 
correspondent, Mr. Sadler, would be the man to 
give an exhaustive account of this, or, indeed, 
almost any other double star, for he certainly has 
their literature at Ids fingers' ends. 
Sept. 21. W . S. F r anks . 
P.S.—Since writing the above another observa-
tion of Venus has been obtained, at 11.55 a.m. on 
the 23rd. I t was very plain with 2iu. aperturo; 
about 4!m. following the sun's centre, and rather 
less than 1° north, its distance from the limb 
U° ±> s o that it wi l l be easy enough to seo from 
now. 
C O M E T b 18S3 (BROOKS) . 
[21852.]—I OBSERVED this comet lust night for a 
short interval between clouds; i t lies a short distance 
S. of i\ Draconis. I n the large dialyte refractor i t 
appeared very bright, with a grauulous appearance 
towards the nucleus. I had no time to view it with 
higher power than 120 before the sky became over-
cast, so that I did not distinguish any distiuct 
stellar point in the bright nebulosity. 
I n sweeping for this comet on tho 20th iust., I 
came across an exceedingly faiut and suspicious-
looking nebulous object, which had moved about V 
to the South in an hour's observation. The next 
night I could not recover i t . I t may have been a 
new comet. I t was exceedingly faint and small 
(40") , but was seeu by two other independent 
pertona. H e r b e r t In t r aU. 
Chfcjapii E., Sept. 24 . 
A R C H I M E D E S . 
[21853.]—THE appearance of a prolongation of 
the two chief streaks upon the floor of Archimedes, 
described in 2170G, is not new; but has been con-' 
thru ally observed near f u l l moon by myself, and I 
believe also by others who have been examining 
this lunar crater. 
Chesterfield. F . B . A l l i s o n . 
A S T R O N O M I C A L . 
[21854.]—ME. FRANKS is quite right to correct 
me for using an exaggerated expression. Thousands 
of naked eye stars is not such languago as any one 
ought to use. I stand corrected, and beg to change 
the word to hundreds. Wi th reference to his sug-
gestion as to an equatorial stand, I am under the 
necessity not only of moving instrument every day 
or night I use i t , but every time I turn i t in a 
different direction, and I have no view of meridian 
except from Polaris to a little south of the Zenith, 
so I have come to the conclusion an equatorial mount 
would be useless in my present position. I must 
even put up with tho iucouveuieuce of elaborate 
maps. I have a few words to say on viewing the 
sun. I thiuk Mr . Browning was the first to suggest 
silvering a piece of microscopic cover glass, and 
placing in eyetube at an angle of 45', thus reflecting 
the create.' pari of the light and heat out at the side. 
I fiud a piece of thin patent plate is better; put into 
exactly the position of the ordinary sun diagonal, 
only the sun is viewed just as if no diagonal were 
used. Tho definition is very good with a tolerably 
thick coat of silver, and the heat aud light pass out 
through a hole iu side of tube. Again, a trough of 
the kind used for microscopic objects forms a good 
suu screen i f filled with writing ink. Wi th no other 
device, I have used six iuch.es of aperture without 
inconvenience. Another dodge is useful wi th a 
refracting telescope. Take a piece of ordinary pot 
plate glass and grind one surface: oue reflection ia thus 
destroyed. H this be laid on the ground, polished 
side up, and the reflection of tho sun iu i t viewed 
with telescope, good definition cun be obtained 
with a light screen at eyepiece. Another way is 
to put the piece of glass iu a vessel of any kind, 
aud fill the vessel up to the uuder surface of glass 
with water. This "destroys the reflection at the 
second surface also. The advantage of these two 
latter plans is that tho greater portion of tho light 
and heat never enter tiie telescope at all, and one 
can look down at sun instead of up, which is much 
plcasauter. 
I regret being unable to send a diagram of 
X Cygui, as requested by " H . D . " ; but since the 
appearance of his query, there has not been one 
night on which i t was the least use to look at tho 
sky. E d w i n Ho lmes . 
P R A C T I C A L W O R K A N D T H E L I V E R -
POOL A S T R O N O M I C A L S O C I E T Y . 
[21855.]—AT the commencement of tho uew 
session i t may not be unacceptable to your readers 
to know that the Council of the Liverpool Astro-
nomical Society has taken active steps to obtain 
some systematic work at least iu one branch of ob-
servational astronomy. I n answer to the appeal 
made by me, at Mr . Franks' suggestion, through 
your columns, ten names were seut iu for variable 
star work. The whole of tho sky has now beeu 
dividod into ten divisions. . The following are the 
divisions:— 
Zone. Limits. Zouo. Limits. 
I . + 0 + O 20 V I . + 
a 
50 + 
o 
70 I I . + 0 + 30 V I I . + GO + 90 
I I I . + 20 + 40 V I I I . — 0 - 20 
I V . + 30 + 50 I X . — 0 - 30 
V. + 40 + GO X . General. 
I t wi l l bo seen that by this arrangemeut the 
zones overlap, and hence each suspected vari-
able star, wi th the exception of those within twenty 
degrees of tho pole, ia being watched by two ob-
servers. The situation of the observers have also 
beeu taken into consideration, and for the most 
important zones tho stations aro as far as possible 
apart, iu the hopes that should i t not be clear at one 
i t may be at the other. Comparison stars have 
already beeu issued for the first six hours of Right 
Ascension, which contains somewhat over a hundred 
stars, and for these between two and three hundred 
comparison stars were needed. The magnitudes of 
thesu comparison stars aro taken from . ii'a "Atlas 
Codestis" for thenoith.audGould's " L'rauometria 
Argentina " for the south. I n somo instances rough 
maps have been supplied to show the position of the 
comparison stars. 
I hope, iu time, that the other branches of 
i M-
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. observational astronomy may V; organised; so 
much may bo secured by combination, no matter 
how unskilled tho observer may bo. Indeed, 
tho couucil of tho society have welcomed tho most 
humble efforts at observation, believing that there 
aro many beginners to whom a littlo direction and 
assistance would be of tho greatest value. And 
this is the reason of tho marked success of the 
society, and tho eauso of tho steady iucreaso of 
members during last session. 
The new session opens with prospects of oven 
greater succc The list of new members to be 
proposed is a l arge one, and tho promises of papers 
are very numerous. From every sido tho most 
cordial support, of woll-known astronomers has 
' ibees received. Tho great object tho council have 
had in view is to keep the subscriptions as low as 
possible, iu order that no ono may be prevented 
from joining. I u spito of the comparatively small 
number of members, and thanks to tho devotion of 
somo of those members, tho society commences its 
new session free from debt, I hoar. Of course, the 
moro numerous tho members tho moro secure the 
society is from pecuniary difficulties. Indeed, a 
point must be shortly reached when the balance 
wi l l be on the right sido, and allow of sums of 
money being laid by for the foundation of a 
permanent observatory for practical astronomy. 
I need hardly say what a cordial reception all 
readers of tho E.VOMSIT. MECHANIC receive, for wo 
all remember that tho idea of the society originated 
with some of " ours." T . E . E s p i n . 
Observatory of the Liverpool Astronomical 
Society, West Kirby , Birkenhead, Sept. 17. 
T R A N S F E R O E T H O U G H T . 
[21856.]—PBOBABLY " K a p p a " (21S3G, p. G7) is 
correct in saying wo have had almost enough of 
this subject. A dicussion is rather difficult when 
it consists in .mo side bringing forward statements 
of facts demonstrated by careful observation, and 
in the other simply sayiugthoy do not boliovo such 
things can occur they aro inconsistent with tho 
notions fhoy havo formed, or that someone else 
has published a different opinion, and so on. 
For instance, does " Kappa" think that i t is 
legitimate argument, or even commonly civil, to 
say "even 'Sigma' has gone wrong," merely be-
cause he cauuot see tho truth I have attained to ? 
I havo given clear statements of facts which I have 
ohjurwa and carefully analysed, and I think I am 
perfectly capable of careful observation of facts, 
and that my opinions, based upon thoso actually 
cbservod facta, aro likely to bo moro trustworthy 
than that of people who, not having witnessed the 
facts, refuse to believo them, or even to consider 
how far they are probable, merely because 
they differ from their own prejudices. I f I stood 
alone, there might be some reason in this ; but 
what I say agrees with what is said by everyone 
who has really examined the facts. I t is wholly 
these who have either not examined at all , or who 
have incompletely examined, who deny thorn. 
" Kappa " givet us just tho samo common folly 
in witnessing tho very interesting statement of 
Sir. Carter's experiments. He compares the old 
game in which external assistance is gicen to the 
pecker, aud tho result is duo to the sharpness of the 
player iu following that indication, to a case iu 
which no tnth assistance is given, and then he com-
mits the gross impcrtiueuco of assuming fraud or 
trickery. Now, my own actual experience in these 
matters enables me to say that those young ladies 
possess thoso natural qualities which I explained 
years ago as constituting tho " seer " or receptive 
constitution. I am perfectly certain that, uuder 
proper management, they would read tho contents 
of a sealed 1 "ttcr, such contents being known to the 
person holding i t , and such person honestly 
fulf i l l ing, anil being capable of fu l f i l l ing , the con-
ditions. I t is because all these different conditions 
must unite, aud that they are all and each of them 
rarely found, that i t is so difficult to obtain 
experimental evidence of tho higher forms of 
thought transfer. And such cvidouce is powerless 
where people are determined to assume fraud and 
conspiracy in tho parties to the experiment, and 
credulity and cugcruess to believe iutho observers. 
Howover, I am well aware that the facts are 
becoming widely known and deeply iutorcstiug to 
many, and I believo tho evidence I havo been able 
to give has made a great many people recognise 
that there is an important and unknown power iu 
our nature, deserving of serious thought aud in-
vestigation ; so I caro very little for tho opinions 
of those whoso mental eyes being unable to boar 
the light of truth, prefer to shut them. 
Now, iu reply to " F. W. H . " (21837, p. GG), I 
have never said a word against scientific investiga-
tion, or denied the right to find out physical 
causes, &c. What I havo protested against is tho 
denial of facts and refusal to look at them. No 
cientist has ever yet given the faintest evidence 
that thought i t a motion of molecules of matter. 
A l l that anyone has shown is that such a motion is 
an accompaniment of thought. But he is a 
presumptuous man, aud not ascieuiist, in that 
respect, who asserts as a fact what is nothing more 
thau his own prejudice—for i t is prejudice. Those 
who assert this statement as to thought, go to their 
investigations determined to seek support for the 
pro-judged opinion. But all their facts are just as 
well explained as consequences of thought -as 
actions accompanying thought, not as being the 
agent. 
As to the P. S., I beg to remind " F . W . I I . " 
that i t was not the wiiter of old who aha says that 
"man has no pro-emiuenco above tho beast." 
The statement I referred to was by a different 
writer, and by ono of a very different order of 
mind. I t is very uncertain who was the writer of 
" Ecclcsiastes," and i t is considered that i t was 
written during a period of national degradation aud 
individual hopclcsucss. I n fact, i t is an early 
example of the lately rcvivoddoctrinesof Pessimism, 
and of tho question " Is lifo worth living ?'' Now, 
that question has been answerd by a pun : " I t 
depends upon the liver." I t does: if a man is a 
martyr to dyspepsia on the ouo hand, or if his 
mental and moral naturo cauuot rise above the 
mere animal routine, life is not worth living. 
Now, i f Solomon wroto " Ecclcsiastes," ho did it 
after he had ruined his constitution by excesses, 
aud worn out his temper and spirits by squabbling 
with his thousand wives, aud degraded his moral 
nature by conscious wrongdoing and idolatry, iu 
defiance of his own wisdom. 1 do not attach tho 
smallest weight to the dismal wailings of a man 
suffering from such a complication of physical, 
mental, and moral diseases. On the other hand, I 
am inclined to think that the writer (be he who ho 
may) intended to paint the worst picture of life, 
such as i t might be regarded by men either suffer-
ing under tho evils of the most tyrannous and cor-
rupt government, or the still worse evil government 
of their own utterly selfish passions. I think he 
did this with tho deliberate intentiou of leading to 
the final teaching following thoso striking words: 
" Then shall tho dust return to tho earth as i t was, 
and the spirit shall return to tho God who gave 
i t " : words, be i t seen, very inconsistent with tho 
apparent sense of the parts from which " F. W. H . " 
quotes, though even among them aro to bo found 
many a vivid gleam of higher and nobler thought. 
W i t h all his apparent despair of life and doubt of 
man's naturo, i t wi l l not do to quote tho writer of 
" As thou knowest not the way of the spirit, nor 
how the bones grow in the womb of her that is 
with child, even BO thou knowest not the works of 
God who maketh a l l , " as a supporter of tho " great 
Uormuu scientists" who protend to know all about 
i t , and deny tho existeuco of that spirit because 
they know not its ways. I t is not by taking isolated 
remarks that a writer's spirit is to be discerned. 
Sifrzna. 
p iS57. ]—" S I G M A , " I hope, though he may 
think with'me " N i h i l humanum a me alienum esse 
puto " wi l l accept tho above advice from one who 
has passed the Biblical three score and ten soma 
years, and which is offered sine ire ct odio, and 
with tho greatest regard for " Sigma's" dis-
tinguished talents in general, aud as au clectriciau iu 
particular. I n talking of presumption and ignor-
ance of other earnest investigators, " Sigma " 
descends below his level, aud joins iu tho chorus of 
abuse heaped upou such men as Darwin, Huxley, 
Tyudall, Strauss, Reuan, Colcnso, and a host of 
other inquirers after truth. I should ho sorry to 
reckon " S i g m a " amongst this class of thinkers, 
on which tho simple meutiou of any of theso great 
men acts as the dangling of a red rag before the 
eyes of a mad bull. I remember what a godsend it 
was to this clas3 of men, when the existence of thu 
famous "Acarus Crosnii" was disproved, a fact 
asserted as such in that remarkable though well-
abused book, "The History of tho Vestiges of 
creation" ( I believe geuerally attributed to Dr. 
Chambers). I of ten heard my friend Dr. Elliotsou 
"pirc memorial" complain of tho abuse he. suf-
fered because he was a believer in unpractised 
mesmerism, and of whom people said in contempt: 
" Oh ! You mean tho man who goes about with a 
piece of wood to apply to the chests of his patients." 
I t would bo difficult nowadays to find amongst the 
medical profession one who docs not think this 
piece of wood an indispensable, great boon of 
•'Laenuec." But " revenous ii uos moutons," as 
our neighbours say. Might I ask "S igma" i f . ho 
understands Gorman, or i f his knowledge of 
Molcschott is only second-hand, whom ho accuses 
of presumption andignorauco for saying " Thought 
is motion of atoms" i W i l l ho permit mo to refer 
to another quasi-paradoxical saying of Moleschott 
which excited tho gentle ridicule and sar-
casm of Liebig—viz., " N o thought without 
phosphor ?" Yet, as far as I remember, this great 
chemist, though bad biologist, had the worst of the 
argument, after Gobloy proved that the brain con-
tains a fat which, treated by mineral acids, and 
al kalics, is decomposed into margarin aud phosphor-
glycerine ; and ^iebig himself acknowledges that 
tho brain and uervin matter contain phosphor, 
without which their development i3 arrested, and 
thus Moleschott's dictum, '• No thought without 
phosphor," seems justified. Du Bois-Reymond, 
whoso work on animal electricity " S i « n a " no 
dnibt knows by heart, was, I believe, tie: llrst who 
proved that in all nerves au electric stream is pro-
scut. Nerves aro. tho causo of tho shortening of 
tho muscular fibres which result iu moliu.i. Nerves 
are the mediators of all sensations. Impressions 
arrive only at consciousness when they aro trans-
mitted to the brain. Du Bois-R. further asserts 
that every action in tho nerves, which iu muscles 
efi'ects motion, is perceived iu tho brain as sensa-
tion, and is accompanied by a change in the elec-
tric state of the nerves. I n tho moment of motion 
or sensation, tho electric stream suffers a diminu-
tion, produces a chemical change in the conducting 
medium, similar as we decompose water iuto oxyg»n 
and hydrogen by electricity—ovory change in the 
state of tho nerves involves a chauge of its atoms. 
Davy and Barcnsponuy afi'u ni that mental activity 
causes hunger, and augments the breath of tho 
body. Hunger is a sure sigu of wasted powers, of 
poverty of the vital fluid, which cannot otherwise 
be explained, as by au increased metamorphosis of 
elements, due to a heightened activity of the brain 
during tho strain of thinkiug. While awoke, a 
greater mass of blood circulates in the bran than 
when asleep; obaorve the head of an infant while 
asleep. The fontanel appears as a great depression, 
while, wh"U awake, i t appears quito_ arch':-/, on 
accouutof the incrcaso iu the blood of t h j brain. 
I u fact, every incrcaso in the function of an organ 
is duo to a greater influx of blood to this organ. 
During digestion, the stomach is in a state of con-
gestion as i t wore, aud on its completion, a reflux 
through the vemc breves to tho spleen takes place. 
Thus, Moleschott came t'o say " thought is a motion 
of matter." During thought, the brain boeomes 
a centre of attraction for tho circulation, and with 
i t a more active chauge aud metamorphosis is the 
necessary consequence. 
Continuing your lecture of Mr. Craven, I might 
say, and say truly, we do notsce the object1" them-
selves, which migntsecm strange to the uniuitiated. 
My clinical teacher in 182S already talked of food 
for the lungs, in anticipation of what now every 
schoolboy accepts as reasonable. V . Hardonberg 
("Sal i s" the poet) defined philosophy as a d»sir3 to 
be everywhere at home. Nobody would take thi- as 
meant for a proper definition—yet i t was the 
thoughtful expression of an amiable poet. I should 
have thought thus also Moloschott's expressions 
might have passed without exciting ire and obloquy. 
Oivo to everybody credit for au honest desire of 
arriving at tho truth. I often think what a good 
thing it is that tho highest problems of humanity 
aro involved in doubt, thus stimulating the noblest 
minds to find a Kolution of them as far as J hey arc 
able ; without this, there would bo but a stagnant 
pool of decay. Even in tho presidential address of 
Professor Cayloy tho old vexed qu"stiou of innate • 
ideas of time and space, which we discussed as 
schoolboys, return as objects for discussion, aud 
will return as long as the world is as wo find i t . 
Apologising for the length of these remarks —you 
kuow old men are garrulous ; but I wil l promise to 
bear any punishment that may be iu store for me 
meekly, aud not cuter on any disciission. 
September 25. E . D . 
[21S5S.]— DOES "S igma" (letter 21712) mean 
to say that other and chloroform havo the same 
effect as mesmerism ? Do they not act on us in a 
measure so as to stuy the circulation, nud is i t not 
the caso that sometimes the heart is too weak to 
put things right again, and so the patient dies ? I n 
fact, do they not really act by partly destroying 
life, and does not tho pulse tell one so? Is this 
the action of so-called mesmerism I 
E . T . Scott. 
[21S59.]-TlLE dogmatic tono adopted by oar 
valuod correspondent, "Sigma," in tho discussion 
on thought transfer has surprised me very much; 
and his statement that " all the Haeckels, Biichuers, 
and Moleschotts put togother wi l l never enviuco 
me that any combination or motions of atoms of 
carbon, hydrogen, or nitrogen ever worked a 
problem iu Euclid," can only ho bracketed with the 
remark of the old wonuua, who said s'.io was open 
to conviction, but would like very much to see the 
person who could convince her. 
" Sigma " may, of course, believo that the phe-
nomena of lifo and mind are duo to an extra-
material principle; but tho conclusions of science do 
not favour that view. W i l l "S igma" assert that 
botanists believe anything except matter exists i n 
plants ? Scarcely, I think ; and if the phenomena 
of plant life can be produced by matter alone, why 
not animal lifo, oven iu its highest forms, as •.ve.ll ? 
Go into a conservatory, "Sgma," sit down, uiid 
t ry to realise that tho "floral beauty arouud yon is 
only matter. Look at a hyacinth bulb ; remember 
that there is nothing iu i t except matter; think 
what i t wi l l do if planted ; try to form some con-
ception as to the molecular machinery of (he bulb 
— I do not think you wi l l succcod. i am doubtful 
as to whether anyone w i l l ever succeed; but the 
exorcise may at least teach you not to dogmatise on 
what matter can or cannot do. " Sigma" may 
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polos last year exceeded two and a quarter millions 
sterling, equal to Is. dd. in the pound on the present 
annual rateable value of property; and that of this 
sum, probably, at least one million would have 
been saved by a system of hydrants with an ade-
quate water -supply, such as those which have 
existed for many years in Liverpool, Manchester, 
and Glasgow. The water supply of Loudon, how-
ever, although satisfactory as to quantity, has 
not sufficient pressure for hydrant purposes, and 
f rom t i e feet that tho supply has to be pumped 
up from a low level, instead of coming by gra-
vitation from high sources — as in the towns 
referred to—it is impossible, without enormous 
expenditure, to adapt i t for hydrants. Sir 
v . ' i l l i im Armstrong's accumulator system of 
hydraulic power, generally in use at the docks and 
goods termini, requires no description. I n connec-
tion with the injector hydrant i t has been found to 
be specially applicable to tho production of jets of 
water for flro extinction in cases where the ordinary 
supply has not sufficient pressure for the purpose. 
Applied to the metropolis generally in the same 
way i t would f unish a complete and efficient system 
of fire hydrants, without imposing upon the rate-
payers any additional burden ; ana i f the hydraulic 
power were applied to commercial purposes there 
would result a considerable gain to them. 
On the E a r r n e t i s a t i o n o f I r o n and Steel. 
Sir Wil l iam Thomson then read a com-
munication " On the Magnetic Susceptibility and 
Retentiveness of Iron and Steel " from Mr. J . E . 
Ewing. The author said that he had been ex-
perimenting in Japan on the effect of stress in 
relation to magnetisation, and he had demonstrated 
the hitherto unsuspected fact that soft iron is cap-
able of an immensely greater degree of magnetisa-
tion than steel. The method employed was to 
subject wires to the magnetising force, tapping them 
during its application and withdrawing i t gradually. 
When this plan was followed 93 per cent, of the 
charge remained. He had obtained magnetic 
intensity of 1,590 units, while Thalen only obtained 
40 f rom soft Swedish iron, and Roland 200. This 
result, Sir Will iam Thomson said, was a satire on 
our knowledge of magnetism. The author also 
stated he had computed the heating effect of the 
reversal of the induction in iron in absolute 
measure. 
E l e c t r i c a l Standards . 
Mr . R. T. Glazebrook read tho report of the Com-
mittee on Electrical Standards, which explained 
that the original B . A . units had been compared 
between themselves, and the mean had been taken 
as the standard. Several resistance coils had been 
submitted for examination, and had been returned 
wi th certificates to the effect that they had been 
compared with the B . A. units, and that at a deg. 
Cent, the resistance equalled p. B . A . units, or^e, 
Rayleigh ohms (1 B . A . units = .9S67 Rayleigh 
ohms). The coefficient of variation for temperature 
was not stated, as i t could be determined by any 
electrician for himself. The original standards 
were single units, and during the year other 
standards of 10, 100, and 1,000 units had been made 
from them, under special precautions as regards 
accuracv, which he described in detail. He also 
stated that Dr. Muirhcad had completed three ail-
condensers as standards, and that the Committee 
asked to be reappointed. 
Secondary Ba t t e r i e s . 
After the reading of apaper on electrical launches, 
Sir W . Siemens said that from his knowledge of 
the behaviour of these launches they promised ex-
cellent results. The question was, What was the 
secondary battery going to do for us? Was i t going 
to last, or was i t a perishable institution ? I n order 
to test the question quietly he put down secondary 
batteries in his own house last autumn. He 
charged them by means of a very small half-horse 
power engine, and tho result so far had been very 
satisfactory. Ho had lighted his house by the 
small engine with the aid of the secondary battery 
wi th great effect, using 40 incandescent lamps 
f rom half-past 7 in the evening unti l 1 or 2 o'clock. 
He started his cngiuo at 8 o'clock iu the morning, 
and in the evening he had a sufficient accumulation 
of energy in the battery to last the length of time i t 
was required. I n tho case of the launch the 
machine could not be taken with i t , and the 
batteries would occasionally have to be charged. 
Therefore, he would limit the application of the 
electric power to navigation to short stages. The 
cost of the use of steam power and electric storage 
would be about equal, but tho latter would give 
advantages in weight and space. 
S C I E N T I F I C SOCIETIES. 
A n Impre gna b l e Safe.—The National City 
Bank at Cleveland lately found that the time-lock 
of its safe was out of order. A l l efforts to open i t 
having proved fruitless, the masonry in which i t 
was embedded had to be pulled down, and the safe 
conveved to some neighbouring ironworks, and 
there blown open with dynamite. 
LIVERPOOL ASTRONOMICAL 
SOCIETY. 
JI l H E third session of this Society was opened on 
I Wednesday, 20th September, under extremely 
favourable circumstances, both so far as the 
attendance was concerned and in the selection of 
the speakers. The chair was occupied by the 
president (Mr. R. C. Johnson, F.R.A.S.), who said 
i t was customary on the first evouing of a session 
for the president to deliver an opening address. 
They had had the good fortune, however, to secure 
the attendance of Professor E. C. Pickering, who 
had been kind enough to tako this duty upon him-
self. He was sure they would be anxious to hear 
the remarks of Mr . Pickering, so he would, without 
trespassing upon their patience, introduce him. 
Professor Pickering, who was received with 
applause, Baid : Mr . President, the encouragement 
of astronomy, which your society has in view, is an 
important work, and i t gives me great pleasure to 
address you. I would speak to-night moro parr 
ticularly about the work to be done iu connection 
with stellar light and stellar variation. I n this 
branch of astronomy valuable work can be done 
wi th the unassisted eye or with a Bmall telescope or 
opera glass. First of all, as regards star magnitudes, 
the earliest catalogue, that of Ptolenry, dates nearly 
2,000 years ago. I n i t the determinations of bright-
ness are shown by numberB. The faintest star 
has the number nix affixed, and the brightest, 
one. But as there are many stars of the same 
magnitude and yet differing slightly in brightness, 
the Greek letters u or £ were affixed, signifying the 
words uei£wr or tXaaaatv (greater or less). Various 
copies of this work are in existence, and valuable 
work might be done by a gentleman, who possessed 
classical and astronomical skill, compiling the 
differences of these copies. The variation between 
the MSS. is very considerable. Baily found that 
the assigned magnitudes, or positions, varied in 
three-fourths of the total number of stars. Tho 
great authority at present is a 9th-century MS. at 
Paris, in the national library. A century ago Sir 
W Herschel commenced his photometric measures, 
his method being to speak of a star as brighter or 
fainter than some other star. He designated small 
differences of magnitude by means of a period, a 
comma, or a dash, and their combinations; four 
catalogues are given in the M Philosophical Transac-
tions." They attracted little attention, however, as 
there were no absolute determinations of magnitude. 
A t Harvard College all the stars, down to 0th mag., 
iuclusive, havo been photometrically observed, aud 
by means of these measures wo have been able to 
represent in numbers the estimates of Herschel. 
But these four catalogues refer only to parts of the 
sky. Only two-thirds are there given. Whilst in 
Londou I was allowed, by tho kindness of the 
possessors of the original manuscripts of Sir 
W. Herschel, to inspect them, ana amongst 
them I found two more catalogues which had 
remained unpublished. A note was attached 
in Miss Caroline Herschel's handwriting, stating 
that thev were ready for the press. They had been 
left to Sir John Herschel, and probably through 
pressure of work he did not publish them, or else 
did not realise their value. I was allowed to make 
a copy of these two catalogues, and have forwarded 
them" to Harvard. No similar work of equal 
accuracy has appeared t i l l within tho last ten years. 
Half a century later Argclauder, the greatest 
observer perhaps who has ever lived, discovered 
the same method independently, and for a long 
time—so slow was intercommunication iu those davs 
—was not aware of Sir W . Horschel's earlier work. 
Argelander's method is one of the most precise. 
The principal difference between his and Herschel's 
is, that the former used a notation while he used 
numbers. I f the difference was small, he called 
i t •' one grade," i f distinctly visible, "twogrades," 
and BO on. There aro 25,000 observations of his in 
the " Bonn Observation." The great difficulty at 
present which any one studying tho magnitudes of 
the stars as they were in former years encountered 
is that the various obsorvatious of them are 
scattered far and wide in various periodicals. The 
results of these observations we hope to collect in 
one volume. While at Bonn I was allowed to 
see Argelander's observations. There were some 
3,000 or 4,000, referring to the variable stars. By 
the kindness of Professor Schiiufeld I was allowed 
to copy them. As many of them were written in 
the dark, probably with tho eye at tho telescope, i t 
was a work of some difficulty to decipher 
thorn. The amount of unpublished observations 
is very great. No piece of work is ac-
cessible to all t i l l i t is printed. A t present I 
find, speaking from memory,, that there must bo 
nearly 170,000 unpublished observations, and not 
more than 40,000 published. I t is greatly to be 
regretted that they should thus be loft to accumu-
late, and perhaps in the end never get into priut. 
l lere 1st me point outa source of error liable to occur 
in Argelander and Herschel's method. This is due 
to the effect of one star's position with regard to 
another. Twostars, apparently equal, show adffer-
ence when placed ono above the othor. Throughthe 
varying positions of the stars, as presented to 'he 
observer, have arisen many of the cases of sui-
pectcd variations. Tho suspected variable Btan 
amount to no fewer than 1,500, according to the list 
compiled at Harvard; but many of them may have 
been suspected of variation through the cause j nst 
mentioned. Valuable contributions would bo made 
to our knowledge i f i t could bo determined why 
this apparent variation, due to position, exists. 
How very remarkable i t is, is BIIOWU by our obser-
vations to determiuo tho constancy of the Pole 
star. To accomplish this we compared i t with 
several other stars. The method was, each evening, 
to look at the Pole star, and then at the other star. 
Bad see Which was the brightest. We soon found 
a m i ' . i t ion; for instance, comparing i t 
. , we found i t j- 0ths fainter, and 
the a. ! a year amouuted to half a mag-
nitude. Other stars gave similar results; bat i t 
was found that whde y described a curve in one 
way, £ deviated iu tho opposite way. The same 
result was obtained with \i Ursie Minoris. A r -
ranging observations according to position, we got 
curves, and found on applying the correc-
tion for position that the curves became equal. 
The question is worthy of further investigation, 
and I would suggest {he following ways:—(1) To 
look at the stars near tho Polo at different seasons 
of the year, or, as can bo done more conveniently, 
in your greater northern latitude early in the even-
ing and late in the morning; (2) by inverting the 
positions by means of a looking glass; (3) by 
watching Btars in the zenith lying down on the 
ground, and then turniug round and looking up at 
them in a different position. The brightest stars 
are less important than the fainter ones, because 
sufficiently observed elsewhere. The stars below 
the Gth mag. are very little observed. Valuable 
work might be done by determining the magnitude 
of the stars visible in an opera glass, in the manner 
of Argelander and Herschel; and especially I would 
recommend those 6tars near the Pole. Another 
piece of work not less valuable might be done in de-
termining the brightness of Uranus and Neptune, 
and of the Asteroids, some of which are probably 
variable. We know that one of the satellites of 
Saturn, Japetus, varies very greatly in l ight ; and 
i t has been suggested, wi th great probability of 
truth, that one side is capable of reflecting more 
light than the other, and so wo have a means of 
determining tho time of rotation through observa-
tions of its variation. The Asteroids may vary in 
the same way ; and the value of the observations 
lies iu the fact that we shall thus havo a 
probability of finding the time of rotation 
on their axes. Similar observations of Urunus 
and Neptune might bo mado ; but, probably, the 
differences would not be large. Not much value 
can be assigned to the times of rotation of these 
planets as hitherto determined. But this method 
of watching the variation may be valuable as 
determining the times of rotation of those bodies on 
which we aro not able to Bee markings. Thus i t is 
impossible to measure the diameters of the fixed 
stars, as we never havo, aud, iu all probability, 
never shall be able to observe their discs. The 
diameter of the brightest star does not exceed a few 
hundredths of a second of arc, corresponding to 
as many feet at a distance of 4,000 miles. 
But i t may bo possible to tell the size o i 
bodies whose discs aro invisiblo with precision. 
For instance, in 1877 and 1879 we mado determina-
tions of the brightness of tho satellites of Mars, and 
found that, i f of tho sanio material as Mars, they 
could only have a diameter of six or seven miles. 
We can tell their relative diameter by their 
measures with greater accuracy thau has yet been 
attained for Mars itself. Again, Vesta might be 
compared with various stars throughout the year; 
by this means a list of comparison stars would be 
obtained, -iretchiug right rouud the heavens. 
Another advautago would be that as the Asteroid 
varies with its distance f rom tho earth, we can 
compute what tho variation should be, and so 
correct our eye estimation. Another field is one in 
which good work is being done by your society— 
viz. , the observation of suspected variable stoj-s. 
Tho greater part of these are visible to 
the naked eye, and are thus easily observed, 
so that the greater part of the work may 
bo done without any instrumental help. A 
great point would be gained, even if the results 
were purely negative, as these stars could then be 
removed from the lists of suspected variables. 
Yet another point is the observation of the variation 
of absorption. This consists merely of watching 
stars, and estimating tho brightness of stars on tho 
horizon aud iu tho zenith. A l l that is necessary 
is to compare carefully a star on tho horizou with 
a star near tho zenith. Theso observations should 
be made in various places. I u America the puro 
sky of I taly has become proverbial, and I had 
hoped to havo reduced this poetical saying to a 
mathematical figure. But, with the exception of 
ono opportunity, I was unable to make tho 
determinations 1 had intended doing while travel-
ling from place to place. This exception was on 
,Ai> 
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the Tvbigi, wSflb a field glass. Somo stars near tho 
horiz»n were compared with stars in the zenith, 
ami I hopo hereafter to reduce, tho results thus 
ob'.tiuod. But the subject commends itself to 
trivellers. and I hope any member of your Society, 
yho has the chance, may attempt this kind of work. 
Tho 1'resident said a communication had been 
received f rom Mr. E. F. Sawyer, of Cambridgoport, 
U.S.A., on somo observations he had made on tho 
variable star I t Coromc, from 18S1 to tho present 
t i m e He suggested that this star should be 
closely watched by astonomers. 
The Rev. T. E. Espin, B.A., gave a brief account 
of the work dono at tho Socioty's observatory. 
Eight candidates were proposed for election, 
and the proceedings closed with a vote of thanks 
to the lecturer. 
AT the closing meeting of the British Associa-tion, Frof. Cayley, the president, stated 
that Southport had done everything i t could 
to make tho meeting a success, and Prof. 
Williamson reported that the. itteadam chad been 
over 2,700—more than were present at the York 
meeting. The new annual members numbered 
323, the associates 952, and the ladies 841. 
Altogether a total sum of £1,445 was appor-
tioned in grants, tho most remarkable item (in one 
sense) boing £5 for patent legislation, the largest 
£500 for exploring Kil imanjaro and the adjoining 
mountains of Equatorial Afr ica ; £80 is awarded 
to the biological table at Naples ; £100 to the 
exploration of New Guinea; £75 for earthquake 
phonomena of Japan; £50 for meteorological 
observations on Ben Nevis ; and £25 for the 
meteorological observatory near Chepstow. The 
remainder of the sum total is divided amongst 
the usual subjects. 
Amongst tho recommendations of sections 
approved by the Council, is one in which the 
Committee of the Fisheries Exhibi t ion is urged 
to appropriate a sum of money to found a 
zoological laboratory on the Bri t ish Coast ; 
another is an application to the Admiral ty to 
institute a biological survey of M i l f o r d Haven 
and the adjacent coast; and yet another is the 
suggestion to form a soparate section for anthro-
pology, leaving section D wi th the ti t le biology, 
zoology, botany, and physiology. 
The Council have taken the " election of 
members" under their control un t i l further 
notice, for a reason which, i n view of tho visit to 
Canada, is obvious. 
According to the Times, Dr . Schuster has 
" reduced to a decimal point tho exact constitu-
tion of the sun." 
Dr . Wentworth Erck writes that Comet Pons-
Brooks was seen at Shankill, Bray, on Sept. 24. 
W i t h "I'm. aperture, i t presented the appearance 
of a nearly circular nebulous mass 2' in diameter, 
wi th a slight central condensation. Dr . Erck 
says i t can be seen wi th l i n . aperture, and w i l l 
«>n be visible i n an opera-glass. The fol lowing 
i I from the ephemeris of M M . Schidhof and 
Dessert may be useful. I t is for Berl in mid-
night :— 
R. A . 
ICh. aim. 48 20s. 
10 31 1351 
16 32 50-08 
10 31 3773 
There arc f i x known comets having calculated 
periods of about 70 years; but of these the only-
proved periodic is l lal ley 's , which last appeared 
i n 1835, and our .present visitor, which there 
seems no reason to doubt is Comet Pons, 1812. 
Tho Treasury having declined to defray the 
expenses of erecting a telegraph wire between 
the summit of Ron Nevis and l-'ert Wi l l i am, the 
Council of the Meteorological Society have deter-
mined to rent a wiro of the Post Office, which 
w i l l be available for the public service as well as 
for the purposes of the observatory. -
Tho arrangements for tho Greeham lectures 
daring the present session are as fol lows:— 
Rhetoric (Mr. J . E . Nixon) , Oct. 9th, 10th, 11th, 
and 12th ; astronomy (Rev. E . Ledger), 10th, 
17th, '.bth, and 19th; geometry (Dean Cowie), 
23rd, 24th, 25th, and 2Gii;: law (Dr. Abdy), Oct. 
30th and 31et and Nov. ist and 2nd ; d iv ini ty 
(Dean Bui-gon), Nov. 6th, Cth, 7th, and 8th ; and 
music (Dr. H . Wyide), 13th, 14th, 15th, and 
10th. 
M r . W . E . Crcwiher, o i the Manchester 
Technical School, has wri t ten a circular letter, 
in which ho regrets that the subject of Hygiene 
is "placed in a more unfavourable position 
financially than any other science subject " of 
the Science and A r t Department. M r . Crowthcr 
says that the department annually obtains f rom 
Parliament £310,000 or thereabouts, out of which 
only 5s. 9d. in the pound is given to the direct 
encouragement of national seionce and art i n -
struction, tho remaining 14s. 3d. being " ab-
sorbed " at South Kensington and Dubl in . W e 
cannot spare space to reproduce M r . Crowther'8 
letter; but he w i l l , no doubt, supply copies to 
all interested, and i t is specially interesting to 
science teachers and students. 
The subject for the Howard Medal of the 
Statistical Society is " The Preservation of 
Health, as i t is affected by Personal Habits, 
such as Cleanliness, Temperance," &c. Tho 
essays must be sent i n by the 30th of June, 
18S4. 
The Franklin Institute of Pennsylvania is 
making arrangements to hold an International 
Electrical Exhibit ion at Philadelphia, to open on 
Sept. 2, 1884. The Government has authorised 
the admission of a l l articles free f rom duty or 
customs fees, which w i l l be payable only i f the 
articles are sold or consumed i n the United 
States.' F u l l information can be obtained of 
the Secretary, Frankl in Institute, Philadelphia, 
Penna., U.S .A. 
A n International Exhibit ion of A r t , Manu-
factures, Science, and Industry w i l l be held at 
the Crystal Palace f rom A p r i l 3 to October 31, 
1884. Fu l l particulars can be obtained of M r . G. 
C. Levey. 
The Department of Applied Science and 
Technology at University College, London, 
opened last Tuesday, under the direction of 
Prof. A . B . W . Kennedy, Prof. Vemon-Har-
court, Prof. C. Graham, and others. The i n -
struction includes civi l and mechanical en-
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" I would have everyone write what he knows, and as 
much as he knows, but no more: and that not in this 
only, but in all oth^r subjects: For such, a person may 
huve some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, know? no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of phy sicks ; a vice 
from whence great inconveniences derive their Qppnat,* 
—Montaigne's Essays* 
A S T R O N O M I C A L — f i D E L P E I N I — 
, o E a U U L E I . 
[21876.]—As there is nothing like trying, I 
thought, after reading letter 21796, that I might 
turn my telescope on o Equulei and / j LVlphini, to 
see what I could do. The air was good, but not as 
good as one would like when examining such very 
delicate and difficult objects with an 8;in. mirror, 
ri Delphini was seen at once, eggshaped, and with 
power about 1,000, at times notched at very short 
intervals, tho companion being seen in position 
200" + . I havo examined i t several times after-
wards, and always with the samo results. I have 
found o Equulei more difficult than j3 Delphini, and 
I cannot be so sure of tho position of the comes. 
On Sept. 15 and 10 I thought the companion was 
in position 20"" + ; but on the 18th, and with power 
''50 + , i t seemed to me i t was in position 180° -+> 
I again noticed on this occasion that i t is more 
difficult than jS Dclphini. W i l l " H . S." tell mo if 
I have seen right, or i f what I have seen is the 
gmeering, s u r v C T i n g ^ w m g , and experimontal j re?,ult o f • faulty adjustment? I hope Mr . Perry 
° . . 9.' . . J . ° ' . 9'. F. . wi l l soon mvp us his measures. C G-midinert. 
work i n the laboratory, chemistry in its various 
technical branches, architecture and construction. 
The engineering laboratory of this college affords 
an excellent opportunity for students to acquire 
practical knowledge of their profession. 
I t is stated that M r . W . S. Cowell, of Lowell, 
Mass., has succeeded in making a bisulphide of 
carbon engine that is free f rom objections. We 
shall see. 
Oct. 
7 
9 
U 
N. Dec. 
67° I V 4.T1" 
57 30 10-1 
57 4 Ulb 
50 3!l 61-2 
The Pear l L i f e Assurance Company.—The 
nineteenth annual report of this company is one of 
continued prosperity. Two hundred and twenty-
two thousand and thir ty policies havo been issued 
during the year, representing a new annual pre-
mium income of £103,837 15s. 8Jd. Promiums 
from one halfpenny per week may now be paid 
either weekly, monthly, quarterly, half-yearly, or 
yearly, to meet the requirements of all classes. The 
total amount of premiums received by the company 
for tho twelve months ending Juue last amounted 
to £126,239 8s. 7d., being an increase of more than 
£16,000 over the previous year's income. Ou the 
policies in force on the company's books at tho end 
of the financial year the annual premium income 
equalled £153 tG61 10s. 8d. Seven thousand four 
hundred and ninety-one claims and grants, amount-
ing to £44,877 19s. 7Jd.,bave been paid by the com-
pany in the twelve mouths ending June, 1883, and 
the amount paid by the company since its incorpora-
tion equals £225,482 16s. Gd. A t the Victoria Hal l , 
Sundorland, fifteen of the company's policyholders 
lost their little ones, on behalf of some o i whom 
only a few pence had been paid. The representa-
tive was, however, in all cases instructed to Bettle 
their claims at once and in f u l l . 
T U B Ncucstc Erfindcrung describes an anti-corro-
sion paint for iron. I t states that i f 10 per cent, of 
burnt magnesia, or even baryta or stroutia, is 
mixed cold with ordinary linseed oil paint, and then 
enough mineral oil to envelop the alkaline earth, 
the free acid of the paint w i l l be neutralised, while 
tho iron w i l l be protected by the permanent alka-
line action of the paint. I ron to be buried in damp 
earth may bo painted with a mixture of 100 parts 
of resin (colophony), 25 parts of gutta-percha, and 
50 parts of paraffin, to which 20 parts of mag-
nesia and some mineral oil have been added. 
To encourage tree planting the legislature of New 
York State passed a law by which any inhabitants 
who shall transplant by the side of the public high-
way adjoining ids premises any forest shade trees, 
f ru i t trees, ornamental trees, or any nut-bearing 
trees, shall bo allowed, in abatement oi his highway-
tax, 1 dol. for every four trcos sot out. Elms must 
be placed not less than 70.'t. apart on the same sido 
of such highway, and no maples or other forest 
trees, ornamental, or f ru i t tree, nearer than 40ft. 
apart on the tame side o i such highway. 
i l l  gi e  i  r . . aud ib r t . 
S E L E N O G R A P E I C A L — C L E F T S B E -
T W E E N A R C H I M E D E S A N D T H E 
L U N A R A P E N N I N E S — A R C H I M E D E S . 
[21877.]—ON 22nd September, 13h. to 16h., the 
longitude of the terminator being about 14' west, I 
obtained an unusually fine view of some of the 
clefts which extend from tho hilly region on the 
S.W. side of Archimedes to the Apennines in the 
neighbourhood of Mt . Bradley, and also of a re-
markable group which runs parallel, or nearly so, 
to this grand mountain system. The accompanying 
diagram shows the general direction of those ob-
served ; but, of course, can convey no idea of the 
extreme delicacy of most of them, nor of the beauty 
of their surroundings under almost perfect defini-
tion with a power of 350 on my 8Jin. Calver 
reflector. I n comparing my sketch with B . and 
M.'s. and Neison's map, I recognise \ as answering 
to the cleft so lettered by them. ThiB delicate 
object commences as a valley on the S.E. side of 
Archimedes, aud appears to terminate as a cleft a 
little to the E. of Mt . Bradley; a row of hillocks 
bounding a valley, traceable through all the 
intricate detail of tho Blope of the Apennines to m, 
seems to follow the direction of its imaginary pro-
longation from n to at, towards the S.W. This 
coincidence of direction between the cleft v and tho 
narrow valley n m can hardly be fortuitous, though 
the vast difference of level, amounting to thousands 
of feet, between the latter and the cleft on tho 
plain beneath renders the connection between the 
two features strange if true. A very faint, short 
cleft, 7, was seen branching from * near tho woll-
knowu spur on the S. slope of the wall of 
Archimedes and proceeding towards cleft marked 1. 
The latter cleft was easily traced from the escarp-
mcnt of the Apennines h. of Conon to a ridge t, 
south of Archimedes. I t Boems to agree with 
NciHou's v*, though in his map I X , i t is shown 
as terminating near the cleft X. Between the 
clefts x and 1 I remarked a short cleft G, passing 
through the object c and terminating at a craterlct 
d. The S.E. portion of tho cleft X was very 
distinctly defined. I t appears to bo continuous t i l l 
i t encounters a spur from tho low mountain .*. A 
second interruption occurs where i t meets cleft 1, 
and, though i t was not traced between clefts 1 and 
Y, i t became again prominent on the N . W . side of 
y, and could be seen extending far away across tho 
Fuhu Pulrcdinis towards cleft 5, with which, pro-
bably, i t is connected. Running nearly parallel to 
the escarpment of the Apennines from near M i . 
Bradley to Mt . Hadloy, is a r.uigo o i hills or ridges 
marked / , g, h; aua between these and t> • 
mountain range is a well -marked cleft 3, which 
was traced close und r the foot oi lhi> cuffs, passing 
between it aud a craterlct b, to the south side of the 
lull g. Another cleft, 2, i vves round tho E. side 
of the cliff concentrically with i t , and runs to the 
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suits, but tlio following combination aud modifica-
tion of two of thein wi l l bo found to work bettor 
atiU. Soak the sponges, previously deprived of sand 
and dirt by beatiug and washing, in a 1 per cent, 
solution of permanganate of potassium ; then re-
move them, wash them thoroughly with water, 
and squeeze out tho water ; next put them into a 
solution of one-half pound of hyposulphite of 
aodium in one gallon of water to which one ounce 
of oxalic acid has been added, and leave them in 
the solution for fifteen minutes. Then take them 
out aud wash thoroughly. By this treatment 
the sponges aro rendered perfectly white. Many 
sponges contain a more or less dark-coloured, 
brownish core. I f treated only with permanganate 
and acid, the core is either not bleached at all, or, 
i f i t has been slightly bleached, the tint is apt to 
grow again darker. 
S C I E N T I F I C SOCIETIES. 
— » » » 
THE LIVERPOOL ASTRONOMICAL 
SOCIETY. 
TH E second meeting of the present session was held on Monday, Nov. 12, Isaac Roberts, 
Esq., F.E.A.S., in the chair. Seventeen candidates 
were proposed and elected members of the Society. 
Tho Chairman read a paper on Jupiter without 
satellites. After illustrating (by meaus of an in -
geniously-contrived model) the movements of tho 
four satellites round Jupiter, he described his ob-
servations on 14th Oct. of this year. The evening 
was extremely unprornisiug, as i t rained unti l 
oh. 10m., when i t suddenly cleared up. A t oh. 13m., 
sidereal time, the third satellite was in transit; 
the f ourth was also in transit, but was going off the 
disc. The two satellites appeared at this time as 
protuberances on each side of tho planet. Two or 
throe minutes later the three satellites had dis-
appeared entirely, and the fourth had moved oil 
the disc. Before its reappearance he observed a 
white spot of light close to tho I T . edge of tho 
planet; this was tho second satellite. The follow-
ing were tho errors of the times, as compared with 
the times given in the Nautical Almanac: — 
21. a. 
Sat. I V . at Egress 23 42 before 
I I I . at Iugress 3 30 ,, 
I . reappearance l ,07 ,, 
I I . at Egress 10 14 „ 
I t was, therefore, evident that thero was room for 
improvement in tho Ephemoris of the satellites of 
Jupiter. Somo discussion took place as to the 
diiierenecs between the times of observation aud 
the apparent times as given in tho Nautical 
Almanac, and i t was pointed out that the errors 
wero al l in one direction. 
Mr . Joseph Baxendell, F.K.A.S., f u l l y confirmed 
the Rev. J . J evon M . Perry's statement that excellent 
defuiitiou occurred during an east wind. He was 
working some years ago wi th a reflector of 7in. 
. aperture, and within a inilo of the Manchester Ex-
change found the definition excellent with a N .E . 
wind. The Eov. T . E . Espin remarked that h i s 
experience at Wallasey was quite the reverse, i t 
being generally impossible to obtain any definition 
wi th au E. wind. The matter was of great interest, 
and showed how mucli depended on the place where 
the observations were made. 
M r . W. 11. Gage, E.E.A.S., read a paper on the 
July Meteors, contributed by Mr . Denning. Capt. 
Tupmau first noticed a large number of meteors hi 
1570 at the c u d of J uly, and found a radiant point 
near 5 Aquarii . Schmidt also made similar obser-
vations. Mr. Denning had found tho radiant point 
I t . A . 311", M° South in 1B7S from observations of 
54 meteors. The motion was slow, and the path 
was long, because they wero seen near tho horizon. 
T11 1879 ho observed 45 meteors in two hours, aud 
11 belonged to this radiant. I u 1883, iu 31 hours, 
IS were observed, and 19 belonged to this stream. 
The observations should bo followed up, as ob-
servers d i l i ' e red greatly on the radiant point. 
Sawyor found i t at 1130 and 0° South, while Cruls, 
in the same year, placed i t only 5 from Fomalhaut. 
The time of the maximum was also not settled. 
Mr . Gage made a few remarks on some meteors he 
had observed at the Society's observatory. He 
suggested that more care should be taken iu ob-
taining places, Binco, i f tho places w e r e accurately 
given, and the stations snfitcieut far apart, it would 
be possible to calculate with some certainty the 
height of the meteor. 
The Rev. T . E . Espin read a paper on " Further 
. Attempts atObtaiuingtho Actinic Light of the Stars, 
• by Means of Photography, at tho Society's Ob-
servatory." Two plates h a d been secured, one oi 
Cassiopeia and one of Taurus.showing tho Pleiades 
and Saturn. As a rule, tho impression on tho plate 
•corresponded very fairly to the magnitudes, but 
there were somo very remarkable exception ". The 
stars would fa l l into three classes—(1) Stars whose 
chemical light was in excess of the light as apparent 
to the naked eye. (2) Stars where i t was equal. 
(3) Stars where i t was inferior, allowinga diff eronce of 
0'2 above or below the apparent eye-magnitude to bo 
duetoorrors of observation. From the Taurusplatc, 
out of 41 stars he had compared, there were 16 
stars whose actinic magnitudes could not be made 
to correspond wi th the eye-magnitudes. The 
differenco in some cases was very considerable, and 
amounted to a whole magnitude. Saturn was 
photographed on the same plate, and, after a very 
careful comparison, he found the actinic brightness 
about equal to that of y Tauri. Diagrams were 
shown of Cassiopeia, according to Heia's Atlas 
Cailcstis, and of the same constellation according 
to the photograph. Among several interesting 
differences Alpha Cassiopeia was reduced to tho 
size of Eta Cassiopeia;, while the magnitude of 
Kappa was increased. 
Mr . Davies (the secretary) congratulated Mr. 
Espiu on his success. Ho said members would 
hardly realise at what a cost of labour these 
simple negatives had been obtained. Outdoor ob-
servation in damp or frosty weather was not i n -
viting, but each of these plates required an 
exposure of one hour and a half, and M r . Espin 
had been lying on the ground following a star 
with the finder all the time. 
Mr . Roberts remarked that on examining the 
Cassiopeia plate wi th a magnifier the stars ap-
peared perfectly round, showing how truly they 
must havo been followed in the finder. 
SCISNTIJ ; IO I O W S . 
n p i I E position of Tempel's comet (1873 I I . ) 
L for Greenwich midnight on Nov. 24, is 
R.A. ISh. 51m. 19s.; N . P . D . 114° 13-1', ac-
cording to M . Schulhof's elements. D'Arrest's 
comet, according to M . Lovcau's ephomeris, 
should bo at Oh. G . M . T . , on Nov. 24, R.A. 
17h. 41m. 12s.; N . P . D . 106" 19'1'. 
We have received the annual report of the 
Board of Directors of the Chicago Astronomical 
Society, including that of the director of tho 
Dearborn Observatory (Chicago, Knigh t and 
Leonard). Tho items "of news which i t contains 
have of course been anticipated by previous pub-
lication ; but a feature of interest is the notes on 
Jupiter, especially wi th regard to the red spot, 
which aro accompanied by four drawings of tho 
planet as observed between Oct., 1882, and Feb., 
1S83. The director says that the statement 
universally made i n textbooks, that in the course 
of a few hours now belts are formed on Jupiter, 
is not warranted by tho nature of the observa-
tions. Observers do not always realise that they 
are looking at a globe and not at a plane surface, 
and that objects vary i n apparent size w i th their 
position on the sphere. 
AMERICAN VEGETARIAN RECIPES-
Stu f fed Cabbage.—Cut out the heart of a 
large, fresh cabbage, f i l l the vacancy wi th cooked 
chicken or veal, chopped very fine, highly seasoned 
aud rolled into balls with yolk of egg. Tie the 
cabbage firmly together and boil in a covered 
kettle two hours. This makes a delicious dish. 
Bai ted Potatoes.—Select large potatoes and of 
an even size ; bake and when done cut a piece from 
an ond and remove the inBiilo, rub i t through a fine 
sieve or mash thoroughly ; put on the fin with half 
an ounce of butter and one ounco of grated cheese 
for every four potatoes, add boiling milk, pepper 
and salt, as for mashed potatoes; till the potato 
shells and put them in a hot oven and brown. 
B o i l e d Onions.—WaBh, peel, boil fifteen 
minutes, drain off the water and add boiling water, 
add salt, and boil t i l l thoroughly soft, then pour off 
the water and pour over them sweet milk. Stir 
tlour and butter together aud when the milk^boils 
stir in this thickening, adding salt n n l popper to 
taste. Thus prepared, the strong flavour of the 
onions is toned down. 'The water iu which they 
are boiled down should be abundant aud soft. Old 
onions require two hours to boil. 
Cauliflower.—Soak i t head down in cold water 
for an hour to draw out any insects that may har-
bour in i t ; cut off all the superfluous leaves and 
put into boiling salted water; boil uutil tender ; 
take up and dram in a colander; pour over i t gravy-
made of boiling milk, with flour aud butter mixed 
together stirred into i t . Serve with slices of lemon. 
Eggless Squash Pie.—Stow tho squash t i l l 
very dry ; press through a colander; to each pint of 
squash allow one tablespoonful each butter and 
cinnamon, one cup sugar, one teaspoouf ul ginger, 
a littlo salt, and a few crackers rolled very fine. 
Add milk according to judgment. 
Fas t T i m e w i t h H e a v y T r a i n s . — Eugino 
415, lately built by the Schenectady Locomotivo 
WorkB for the Michigan Central Railroad, on a 
recent trip, which was timed by tho division master 
mechanic, took 13 cars, 7 of them being sleepers, 
and 1 dining car, from St. Thomas to Windsor, 111 
miles, in 2 hours and 38 minutes running time. 
This was at the rate of 42-1 miles an hour, aud 
speed had to be made up after several Btops and 
slowing down. On another occasion, the same 
engine took 7 cars, 4 of which wero sleepers, 
from St. Thomas to Buffalo, and made a ruuuing 
timo of 51 miles au hour. Considering that these 
runs were made through a country with numerous 
small towns that wero traversed on the level with 
the streets, where somo reduction of sliced was 
uecessary, tho record made was something remark-
able. Tho engine that did this work has cylinders 
ISiu. by 24iu. aud drivers 70iu. diameter. Tho 
weight in working order is 44tous. The engine 
steams remarkably well, and there is no reason 
why she should not keep up a speed of 70 miles an 
hour if desirable. The weight of the traiu would 
have to bo reduced, but we believe the engine could 
run at 70 miles an hour, keeping i t up, and pull 
four sleepers or their equivalent. — American 
Machinist. 
A LA£OK quantity of malic acid is contained in 
the berries of the mountain ash when they are of a 
yeRowish-grange colour, but the amount is very 
much less wheu the berries are quite ripe, or wheu 
they are green. 
The scientific and commercial worlds heard on 
Tuesday, w i t h surprise and regret, that Sir 
W i l l i a m Siomcns had died on the previous even-
ing . I t was known to his acquaintances and 
friends that Sir W i l l i a m had met wi th a f a l l on 
the 5th inst., and that he was shaken a good deal, 
but no one anLicipated that i t was more than a 
slight accident. Unfortunately, i t appears that 
the shock affected the heart, and tho distinguished 
student of practical science expired almost sud-
denly on the 19th inst. Carl Wi lhe lm Siemens 
was born at Leutho, in Hanover, on tho 4th of 
A p r i l , 1823. He was educated at tho Gymnasium 
at Liibeck, afterwards at tho Polytechnic School 
at Magdeburg, and fiuallv at the University of 
Gottingen. Hero he studied under WShler and 
I l i m l y . I n 1842 he became a pupil i n the engine 
works of Count Stolborg, and there he laid the 
foundation of his engineering lcnowledge—know-
ledge he afterwards turned to such good practical 
account. I t was to introduce to the English 
public a jo in t invention of his own and his 
brother Werner i n electro-gilding that W i l l i a m 
Siemens lirst camo to England. This was in 
1843. I n 1857, Sir W i l l i a m Siemens, in con-
nection w i th his vounger brother and then pupil , 
Frederick, turned his uttention to regenerative 
furnaces for metallurgical purposes. The first 
successful application of these furnaces was i n 
1 SGI. A f t e r some years of experimenting the 
Siemens process of Hteel making was perfected, 
and a l i t t le later s t i l l the Siemens-Martin process, 
l i o w great wero tho inventivo resources of Sir 
Wi l l i am is well shown by the saying common in 
his workshops, that as soon as any particular 
problem had been given up by everybody as a 
bad job, i t had only to be taken to D r . Siemens 
for h im to suggest half a dozen ways o£ solving 
i t . Sir Wili iara Siemens was elected a Fellow 
of the Royal Socie ty ' in 1862. Ho became a 
member of the Inst i tut ion of Civ i l Engineers i n 
1854. He was the first President of tho Society 
of Telegraph Engineers, and served a second 
time i n that capacity. He has been President of 
tho Inst i tut ion of Mechanical Engineers, of the 
I ron and Steel Inst i tute, and of the Br i t i sh Asso-
oiation. Ho was Chairman of Council of the 
iety of Arts , and was to h../e delivered the 
opening address of that Society's session last 
Wednesday. 
The death is announced of Dr . J . Lawrence 
Smith, Professor of Chemistry i n the University 
of Louisville, Kentucky, and well known by his 
researches on meteorites—a study ho had mado 
his own. D r . Smith finished his education i n 
Paris, and contributed many papers to tho 
scientific societies of that ci ty. 
Tho death is also announced of Dr . R. S. 
Hudson, tho Secretary of tho -Miners' Associa-
tion of Cornwall and Devon. 11c had been en-
gaged for many years in introducing practical 
science to the miners by means o£ lectures and 
letters. 
The Rovul Dublin Society has appointed a com-
mittee to "consider the best system of founding an 
I r i sh college of veterinary science, w i t h power to 
confer degrees. 
Continuing his series of lectures at the London 
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moulds—a very good plan too. I t is simply cutting 
out a piece of the side of the mould, aud then by 
means of a board, D , running up the out-out place 
;:t S with facing sand. After this cut out auother 
portion and ram it up, and so on until tho wholo 
side is rammed up. This'plan for heavy work, 
where sides or tlangcs cannot be come at to ram 
solidly up with facing while the pattern is in place, 
is a good one to adopt, as i t gives a chance to rnahe 
a f i rm surface when the pattern is withdrawn. 
There aro many patterns where level beds can be 
used to assist in bedding iu , tho plain surfaces of 
tho patterns resting upon tho beds, aud the 
irregulir parts being tucked up. Wherever a 
levelled bed can bo used, it should be, as there is no 
way that a mould bottom can bo controlled and 
mado so reliable. 
Few mculdors wi l l make a level bed. Inlevelling 
a bed, one side, as E, should bo first leveled up, 
after which Get tho opposite ouo, P. Then upon 
the top of each and at one end, as seen, sot a 
parallel straightedge (by parallel I mean that i t 
must be exactly tho same width at each end, 
not Uin. at one end and 5!in. at the other). Tho 
straight edg is F and P, do not require to be 
parallel, but N must be i f a level bed is wanted. 
W i t h the parallel straightedge, level across f rom F 
to P, then try the level on F ; and i f i t should not 
be level, make i t so by raising or lowering the end 
at P. Then test the straight edges by going over 
them ell two or three times i f necessary. Another 
point to bo watched is tho level, which in a foundry 
soon ge;:i out of t ruth . Tho way to test a level is 
to turn i t end for end. I f i t shows level ono way 
and not another, i t is out of truth. The only way 
to use such a level is to turn i t end for end, and 
make the bulb stand the same distance f rom the 
centre mark each v.-jy. 
Under the straightedges shown aro four wedgos, 
representing what should be sand mounds. Tho 
middle portion of the straight edges should be kept 
clear until they arc levelled up, after which tuck 
under them. Levelling straightedges having a 
bearing their entire length causes a loss of time and 
extra labour. The holes seen iu tho straight edges 
are to hang them up by—something that is not 
always dono. 
The six holes secniu tho pattern being bedded iu, 
show a provision that ought to be allowed in many 
patterns to give the moulder a chance to tuck them 
up. A pattern to bo used for rolling over work, 
and one for bedding in , should seldom be made 
upon the same plan, although they generally are. 
A patturu to be bedded in should be well braced, 
and made of good ctrong lumber, for the roason 
that bedded in patterns have to stand more or less 
sledge pounding, and where they are like a hollow 
box i t is often impossible for the moulder to make 
the bottom of his mould as solid and reliable as i t 
should be. 
S C I E N T I F I C SOCIETIES. 
SOYAL IIETEOr.OLOC-ICAL SOCIETY. 
rjlIHE usual monthly meeting of this Society was 
J_ held on Wednesday evening, Dec. 19th, at the 
Institution of Civil Engineers,- Mr. J. K . Laughton, 
M.A. , F.R.A.S., President, in the chair. The f o l -
lowing were elected fe lows-viz. , I t . Bentley, W . 
Bouullo, Miss E. Brooke, Rev. A . Conder, T. H . 
Cowl, J . A . \V. Oliver, C. M . Powell, W . B . Tripp, 
and Fuug Yce. 
Tho papers read wore: — 
1. " OutneEtpIauationof certain Weather Prog-
nostics," by the Hon. lta 'ph Abercrombie, F . I t . 
Met.Soc. Tho author explains about 44 wel l -
kno.vn prognostics belonging to the following 
group": (1) Diurual : (2) Sun, moon, and stars; 
(3) Sky; (1) K i i u , snow, aud bait; aud (5) Wells, 
springs, and c-al mines, by reforring them to the 
iscbaric conditions in which thoy are observed. By 
this mean-; he is able to indicate the circumstances 
uuder which auy prognostic fails, as well as those 
uuder which i t succeeds. 
2. " Pieliiniuarv Inquiry into tho Causes of tho 
Variations iu the 11 -ading of lilaek-bulb Thermo-
meters in Vaeno," by G. i t . Whipple, l i .Sc , F i t . 
Met.Soe. I t his long been knows that there is a 
want of accordauco between tho different instru-
ments u~ed for meisuriug the intensity of solar 
radiation, aud wi th a view of ascertaining tho cause 
of the variations in tho readings of tho black-bulb 
thermometers in vacua, tho author has made a com-
parison with a number of these thermometers, the 
results of whicharo given iu the papers. I t is shown 
distinctly that the effect of an increased costing of 
lampblack on tho bulb is to raise the temperature ; 
and also tiie size of the thermometer bulb is a most 
important factor in the case of this instrument. 
3. " Rsport on tho Pheuological Observations for 
1S83," by the Rev. T. A . Preston, M.A. , FJ t . 
Met.Soc. 
Mr . J . S. Dyason, F.R.Met. Soc. exhibited a 
series of coloured sketches illustrating tho recent 
atmospheric phenomena during November and 
December. 
LIVERPOOL ASTRONOMICAL 
SOCIETY. 
TH E third meeting of the session was held on Monday, 17th Dec , the Rev. T . E. Espiu, 
B.A. (vice-president), in the chair. A paper ou 
the proper motion of sunspots was contributed 
by Miss E. Brown. The observations were made 
ou Sth Nov. last, by projecting the sun's disc on a 
sheet of white paper." Two small spots wero first 
visible near the E. limb, followed by a larger one, 
then just coming iuto view. By the time these 
spots had advanced fairly ou tho disc they formed 
a well-marked group, aud i t was plainly evident 
that tho two first observed were much nearer to 
each other than to the third ; but, on the 12th Nov. 
the relative position of the three spots was altered, 
the central one having gone backward t i l l i t was 
about half-way between the other two. This 
seemed clearly to show a retrograde motion iu the 
central spot, and i t may be as well to remark that, 
during this time, neither of the spots exhibited auy 
changes of outline, as is so frequently the case. The 
positions and shapes of tho spots were illustrated by 
carefully executed diagrams. 
A paper by Mr. J . E. Gore, F.R.A.S., was read. 
The remarkable variable star y Cygni had lately 
passed through a maximum.' Tho period of its 
variation was not uniform; but, on tho whole, tho 
observations showed that i t had been slowly in -
creasing. A t its brightest i t seemed to vary from 
tho 4th to the (Jth mag.; but is usually about 5 
mag. as at the recent maximum. Tho variable is 
Bayer's y Cygui, aud has been frequently confused 
with 17 (Fl.) Cygni, to which Flamsteed affixed the 
letter y , by mistake ; the variable, which is the 
true y , having" beeu faint at the time. Referring 
to the previous p a p ^ r , Mr.Espiu said, a request was 
received f rom Mi-. Gore iu September to observe 
tho maximum. The systematic observation had 
been uudertaken by Mr . Gage. The comparison 
stars wero 17 Cygui of 5-2 mag., and S Cygui of 4-G 
mag.; but most of the estimations wero made from 
17 Cygni. The value of different stations, widely 
apart, was shown from the fact that, while during 
a fortnight the weather was unfavourable at 
Ballisodare, fournights' observations were secured at 
West Kirby. There were somo discrepancies in the 
resulting magnitudes ; but these wero probably duo 
to the plan they adopted of placing tho opera glass 
out of focus, which, iu a great degree, eliminated 
tho colour. Tho variable is a fine orange, and he 
found the difference between the brightness in and 
o ut of focus, was about half a magnitude for orange 
stars. 
A paper was read by the Rev. S. J . Jmuson, 
F.R.A.S., on the " Afterglow and Auronu." Tho 
extraordinary character of the dawn and sunset for 
some ten days previous to the Oth December had 
attracted much attention. The rulo had lately 
been that, for an hour after sunset and a n hour 
beforesuurise, the heavens had been suffused with an 
intensely ruddy vapour, th> illumiuatiou being 
often grand, yet no actual aurora had been wit -
nessed, at any rate in Dorset. Tho nearest a p -
proach to an aurora was on Saturday, 1st Dec, 
when at oh. lorn., a very fino semicircular auroral 
cloud stretched across the sky from a point duo N . 
to tho S .W, ending in a mass of cloud at a low 
altitude. After a few miuutes the cloud passed 
towards the E. and died away. I n tho W . then 
was at the time a ruddy cloud indented with dark 
finger-shaped rif ts ; the whole thing had probably 
been an edition of what is termed the "af ter -
glow " referred to by Sir J . Kerschel. That i t had 
not been auroral was clearly shown by the absence 
of flickering or streamers. 
Mr . W . E. Jackson wrote that in Constantinople 
they had had the most glorious sunsets imaginable. 
On tho 1st Dec, the crescent moon, then a little 
more than 1-S days old, was, in his 4 in. refractor, of 
a pale green, and the bright limb seemed to ex-
tend to an extraordinary distance round tho durk 
body. On the 4th, tho moon, Fomalhaut, and 
Vega seemed to floatiu a rose-coloured sea, aud the 
thin lleecy clouds, which slowly drifted across the 
moon's face, were of a beautiful pale green. 
Mr. Gcminill, in a short paper on Oi Herculis, 
directed attention to tho estimates of tho colours of 
its components. He said that, as these colours had 
been put upon record by different observers, they 
seemed to differ greatly, and, as a consequence, i t 
has been B u s p e c t e d that the colour of one, or 
both, is variable. He thought, however, that many 
of tho appareut discrepancies wero duo to tho 
want of a reliable standard of colour. 
I a a communication to the Society, Mr. A. Stanley 
Williams called attention to the effect of mist in 
altering the relative brightness of lunar objects. 
Re had lately been giving some attention to tho 
determination of the brightness of different objects 
on the moon, basing his estimations on the standard 
objects photometrically measured by Prof. Picker-
ing at Harvard. To take what was perhaps an 
extreme instance, a slight mist or haze would 
spread ever the sky, aud the standard objects, 
l'ifatus and Morcator, aud 1-G and 4-4 mags, respec-
tively, would be scarcely distinguishable in bright-
ness IromBilly and (.! rirualdi of 5-1 and 5'2 mags. 
Again on a to al l appears! night, whilst 
the two first-named obi f their nor-
mal brightness, tho two hit; . . j jiear almost 
perfectly black, and much darker tban they should. 
Even in tho pure s k y of Brighton, these curious 
changes woro a great iucouvenienco aud source of 
possible error; but, on coming to Loudon, the 
whole phenomenon was greatly intensified, and the 
standard objects were in a state of almost constant 
change, sometimes altering f rom one extreme to 
tho other iu the course of a few minutes. 
S C I E N T I F I C N E W S . 
' T M I E Comet Pom-Brooks passed very near 
JL JSeta Cygni last night, and is now entering 
the constellation Pegasus, being nearZota Pogasi 
on January 8. I t is getting very low down, 
and shortly lifter that dato w i l l be invisible i n 
theso latitudes; but thu calculated intensity of 
its l igh t w i l l bo at a maximum about the 
middle of January. The comet, though not 
conspicuous, is visible to the naked eye, and i t 
appears was first so seen by M M . Henry, of 
Paris, on Nov. 27. I t s position at Greenwich 
midnight on Jan. 2, 1S8I, w i l l bo R . A . , 
2! lu 53m. 20s.; N . D e c . 20'45-2'. The comet 
w i l l bo nearest to tho earth on Jan. 9. 
I t is stated that Admiral Mouchez has drawn 
up a memorial praying for the removal of tho 
Paris Observatory, but i t has not yet been 
presented. 
A t the mooting of the Paris Academy of 
Sciences on Dec. 3, M . F u j e gave i n his report 
as representative at the Geodetic Conference. 
He supports the proposal for making the universal 
time that of Greenwich, but thinks that the c iv i l 
hour ought to be the point of departure. For 
counting longitndo, ho thinks i t ought to be 12 
hours to tho east and 12 to the west. I t is pro-
bable that astronomical time w i l l be adopted, and 
that longitudes w i l l be reckoned consecutively 
over the 3G0\ 
Considerable doubt exists as to who w i l l succeed 
Prof. Owen as Superintendent of the Natural 
History collections of the British Museum at 
South Kensingtow. I t is at tod that there is a 
desiro on thu p ixt Of : ' unit e that 
Dr. G further sjwfulj . n other 
quarters i t is asserted th, .. joolfered 
to I ' rof . Flower. 
Some idea oi tho industry of Prof. Owen may 
bo gathered f rom the fact that he published, 
between 1830 and 1873, no fewer than 368 
papers, the titles of which are given in tho Royal 
Society's list, and since then ho has contributed 
several ethers to tho 'Irunsavtiuns of the Royal 
and tho Geological Society. 
Amongst tho lectures to be delivered before 
Easter at the Royal Insti tut ion, there w i l l be a 
series of five by Prof. M'Kendrick on " A n i m a l 
Heat," and six by Prof. Tyndal l on the " Older 
Electricity, its Phenomena, and Investigators." 
Amongst the discourses announced for tho Friday 
evening meetings, there w i l l be one by M r . J . N . 
Langley on tho " Physiological Aspect of Mes-
merism," and another by Prof. Osborne Reynolds 
on tho " T w o Manners of .Motion of Wate r , " 
shown by experiment. Ono of the most important 
discourses is thut promised for Feb. 29 by Prof. D . 
E. Hughes, i n which he wi l l elucidate the "Theory 
of Magnetism," and illustrate his views by 
experiment. 
A M r . C. C. Hinsdale, of Cleveland, Ohio, 
whence several notable electric inventions have 
emanated, has obtained a patent for a now in -
suhitor, which is said to consist of paper pulp 
impregnated wi th ' l i qu id silica, which produces 
a covering having a l l tho advantages of glass, 
without its brittleness. 
A n alarming accident happened tho other day 
in Baltimore to a foreman of telephone line-men. 
Ho was holding ono end of a wire which ono of 
tho gang was endeavouring to fix to a pole. The 
man unfortunately dropped the wire, which fe l l 
on to a line convoying a current f rom tho Brush 
Electric Light Co.'s works, and tho result was 
that the foreman received a shock which felled 
him to the ground, paralysed his arm, and 
bruised and blistered his body i n several parts. 
M r . JL Daft 's electric t rain, which we men-
tioned on p. 238, met wi th an in cident during 
an experimental tr ip through taking, a sharp 
curve at too high a Speed. The gradient of the 
experimental line is 70ft. to the mile, and the 
accident 
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i i , ; f * i iron. This puddling process is the 
ni' i (.interesting undone of tin: must laborious in 
lie- manufacture of iron. Coflgfatarg as i t does of 
chemical action and mechanical application, i t lias 
fairly worried hundreds of inventors, who have 
tried to produce good iron from inferior pig by 
adding their patent drug to the molten iron during 
the working of tho charge;' or, to save labour aud 
eeonouuac expense, have introduced revolving 
furnaces, oscillating and rotating furnaces, moving 
rabbles, rocking furnaces, ise. Wi th all this 
the process in Warrington to-day is the same as i t 
was in South Staffordshire 40 years ago. There is 
no man to whom tho puddler owes a debt of 
gratitude worth recording except Nusmyth. Before 
the introduction Of the Nasmyth steam hammer the 
puddlor had to drag the ball of iron after him to 
the hammer, and throw i t under, whilst i t was 
going up. Tins operation required no small practice 
aud anxiety on tliu part of the puddler before ho 
Could manage to do it well. Now ho is relieved of 
this by sending the ball to the hammer on a trolley 
to tho hammermau. To resume, the furnace is made 
hot aud the charge is thrown in, consisting of slags 
and .scales from previous workings at the hammer 
aud rolls and some 4801b. to 5001b. of pig iron. 
The opening through which the charge has been 
throwu is closed by a door in which is a small hole, 
through which the workmen can see and work 
the iron. Whilst this part is being closed 
to keep all air out, the grato is being partly 
filled with coal to melt the iron. A t tho 
expiration of 25 or 35 minutes the iron wi l l lie 
ou the bottom or hearth of the furnace a liquid 
plate of metal, covered with tho molted slags, the 
lormerha 'ug a thickness of about l l i n . and tho 
slag about i i u . The puddler's assi -taut, with au 
iron bar, moving f rom back to front aud side to 
side, stirs every part of the iron ; in a short time 
the carbon of tho metal unites with the oxygen of 
tho silicates, and as the carbon is emitted the atoms 
of the iron expand unti l tho specific gravity of the 
irou is no greater than that of the silicates. ' A t 
this period a tort of boiling goes on of the whole 
mass; carbonic oxide is thrown off, with its 
characteristic blue flame. Tho workman all the 
time continues stirring, and is careful that every 
particle of iron gets its equivalent o£ the purifying 
oxygen. This being done, the irou commences to 
knit and agglutinate, assuming a consistency like a 
sponge. Now tho silicates that wero the lightest 
are the heaviest, and take the place of the iron 
when first melted. The puddlcr collects tho easily 
yielding iron, forms i t into balls, which ho takes 
from the furnace and sends to the hammer by his 
underhand. Thoro tho hammerman (called a 
"shingler"), who is clothed wi th strong leather 
round the lower part of his body, his legs being 
also covered with sheet hon to protect the leather, 
and a fine wire gauze blind to protect his face f rom 
the burning sparks, takes i t in hand, and by a few 
dexterous movements of the mass of iron under the 
repeated blows of the hammer shapes i t into what 
is called a " bloom," draws i t f rom the anvil, and 
delivers i t to the forge roller, who passes i t through 
the rolls, each time elongating i t until ho gets i t 
the size wanted by the foreman. I t is then drawn 
away from the rolls, allowed to cool, weighed, the 
Weight being entered in a book to the name of the 
puddler, and put on one side convenient to the man 
who h is to cut i t into lengths for the sheet mi l l . 
Thjs man, who is called a " cutter down," cuts the 
P"'1 '• 1 1 ' * S i - ' " lengths, wheels them into 
th '" "enmi ty five high. 
. pnU them on a peel 
•-'•' i ben into a fumoco, tho 
bottoji " o f saud. This operation 
u not much unlike a baker putting his leaves of 
bread in tho oven. When tho piles have been in 
the Furnace some time, tho layers of each pile aro 
welded ; they aro then drawn from the furnace one 
at a time, aud passed through a pair of groovod 
rolla (the grooves being the same width as tho pile) 
untd they aro the right thickness to make two sheets 
the length wanted, aud long enough to cut two 
30und lengths from, both being tiiree to four inches 
longer than the width the sheet is required. So 
soon as these bars (they are calkd " moulds" now) 
are cut, they aro taken to a pair of chilled cast-iron 
cylindrical rolls that havo a very hard, smooth 
surface and passed through sidu ways. Each timo 
the two havo passed between the rolls a screw is 
turned that is fixed over the rolls in the frame in 
which the rolls revolve. This screw prevents tho 
top roll from rising beyond adefiued distance, con-
sequently the iron is thinner each time i t passes 
through. When the pair are rolled out until they 
are about one-sixteenth of an inch thick, they are 
•i f r o n t tho rolls, and the bright smooth sides 
: by the smooth rollers are put to each other, 
doubled over by bringing al l tho four ends together, 
the middle flattened, and again put into another 
furnace for asecond heating. Each pUo that was put 
i n the first heating furnace passes through the samo 
operation just described; and supposing 20 piles 
were charged in the first heating furnace, thero 
w i l l be 8U sheets in fours in the second heating 
furnace when all the charge is drawn. Wheu 
these packs of four sheets each are heated to a 
bright red heat they are taken out of the furnace 
and passed between the rolls agaiu, until they are 
as long aud as th in as required. They are then 
passed on to a man called a "shearer," who puts 
the pattern he has to shear them to ou each pack, 
runs a piece of soft slate along the edge of i t , 
which leaves a mark ho can see, and which he 
must so guide while shearing that the top cutter 
shall come on tho mark and take ofi* the rough 
edges that aro made during the rolling process 
aud leave tho sheets with clean edges and 
proper dimensions. He afterwards opens and 
examines the sheets to see they are free from 
delects, and makes them up into parcels of about 
1121b. I n this parcel form they are put into an 
annealiugf urnace to b.e annealed or softened—a very 
simple operation, requiring care ouly iu knowing 
and judging when the irou has had as much fire 
as is needed, without any part being oxidized. Tho 
parcels are taken out as they were put iu , some 
bauds put round them, levelled, made to look neat, 
passed over a machine as soon as cold, weighed, 
and tho weight marked ou togetherwith the length, 
width, and thickness. I n this form they are c died 
bundles, and are stored in warehouses m readiness 
to be sent away at the customers' command. 
Although thoso sheets are used for hundreds of 
purposes, by hundreds of users, the one I have to 
introduce you to is the one that converts them into 
buckets. Such is the marvellous stride labour-
saving machinery has made iu this class of goods, 
that where a little over twenty years ago a mau 
and two lads would consider i t a fair day's work 
if they had made a dozen in ten and a haif hours, 
to-day a man with the assistance of six or eight 
lads wi l l turn one out every two and a half minutes, 
or 210 ia ten hours. Tho sheet of iron is taken in 
hand by tho workman, who, with press and dies, 
cuts a circular piece to form the bottom, the same 
operation flanging i t , and two pieces to form the 
body or sides. The handle ana ears are cut by 
presses into the form and shape required, i f for a 
light bucket. I f for a heavy one, tho ears and 
handles are forged. As the sides are pressed they 
are passed on to a lad (who is as nimble with his 
fingers as a cat is with her claws), who lays a 
piece of wire on tho side that forms the top of tho 
Ducket, brings the of i t edge against a small machine, 
which instantly laps the sheet over tho wire and 
makes the round edge. These are passed on to 
another lad, who bends each end of both pieces, 
hooks two of them together, hammers the joint to 
fasten i t , and passes i t on to another lad, who pots 
them between rollers which bring them iuto shape, 
and the other two ends close, which are hooked, 
and the seam is mado good and i t is passed on to a 
youth who puts i t on a block the same size as tho 
bucket he is making, taps the flanged bottom in 
the small end, sets the block revolving, applies a 
tool, aud instantly the two edges are doubled over 
twice, which makes a strong edge for the bottom 
of the bucket, aud water tight at the same time. 
The bucket is again passed on to another youth, 
who rivets the ears to which the handles are joined 
ou to tho bucket, and so completes the operation of 
the manufacture of this useful utensil. Still we 
cannot leave i t iu this form. I f we did, the 
moment i t was used in the scullery i t would com-
mence to rust aud waste away, and finally i t would 
go off iuto a galloping consumption. To avoid this 
rapid decay, to give i t a bright, respectable appear-
ance, a surface that is easy to keep clean, aud a 
more healty constitution, i t must go through 
auother operation, which is called " galvanising." 
This consists of the bucket being submerged iu a 
diluted acid bath. After lying in this for a few 
minutes i t is taken out and thoroughly washed in 
clean water, dried, aud for a moment dipped into a 
oath of molten zinc. I t is now takeu into the 
packing room, whence i t finds its way into almost 
every house that is inhabited between the castle 
aud the cottage. 
parably larger scale, as tho sparks they got from an 
electrical machine ; and that the " flash " was 
simply the air rendered incandescent by resistance 
to the passage of the electricity, in the same way as 
the carbon iu the Swan lamp was rendered incan-
descent by a current of electricity being forced 
along i t . A brilliant flash of lightning lasted, i t 
was computed, only one-millionth part of a second. 
Experiments had been made which went to show 
that a bright object required to bo seen for one-
tenth of a second before its f u l l brightness was 
realised by the eye. I f i t lasted only half that 
time, .it produced only half its brightness, aud so 
on ; cbusequently a flash of lightuing was only 
scon at a nundred-thousaudth part of its proper 
brightness. I f a flash of hghtuing lasted the 
thousandth part of a second, objects would be as 
brilliantly illuminated by i t as they were in the 
sunlight; and i f i t lasted one-tenth of a second i t 
would have the brilliancy of 100 suns, and would 
be blinding in its effects. Sheet lightning was 
merely the clouds and vapour in the a i r lighted up 
by a forked flash, which itself was hidden f rom 
view ; aud as to the curious phenomenon known as 
globe lightning, they knew little about it , as they 
had never been able to produce i t by experiments ; 
and i t had never been observed by any trained ob-
server. Speaking next of thunder, ho showed how 
i t was caused by the sudden expansion of the air on 
all sides of the lightning flash, followed by an 
almost instantaneous inrush of air when the 
flash had passed. Thuuder, he said, was never 
heard more than fifteen miles off f rom tho flash of 
lightning ; and he remarked that tho popular way 
of judging the distance, of allowing a mile for 
every five seconds interval botweeu the flash and 
the thunder, was nearly correct. The old notion 
that there was something sulphurous connected 
wi th the discharge of electricity in the air had been 
discovered to be incorrect. Tho sulphurous smell 
had nothing whatever to do with sulphur, but with 
the great production of ozone, which was merely a 
modified form of oxygen. As to the pecuUar marlcs 
which lightning often left on a human body i t had 
struck, the old notion was that they were a sort of 
photograph of some tree or object in the neighbour-
hood which had attracted the lightning. These 
were, however, caused by a disturbance in the 
nature of bruising of the small capillary vessels 
under the skin. Dealing next wi th the difficult 
quostion of tho origin of electricity, Prof. Tait re-
marked that tho old idea that i t was duo to tho 
friction of the air was uuteuable. A French inves-
igator had suggested that every timo water 
containing salt I U solution was evaporated the 
vapour which came off was always charged wi th 
electricity. That, said'the lecturer, was probably 
not far from true, though i t was not tho whole truth. 
His own idea at present was that electricity was 
caused by the friction of tho water vapour particles 
against the air particles, becauso when two differoat 
bodies were in contact they always gave off elec-
tricity. 
S C I E N T I F I C SOCIETIES. 
T Z E 
PROF. TAIT ON THTJIIDESST0R2I3. 
T N a lecture on " Thunderstorms," delivered by 
JL Prof. P. G. Tait at Edinburgh, tho lecturer 
began by remarking that the meteorological effects 
of a thunderstorm were the extraordinary amount 
of vapour in the air, and the consequent immense 
fa l l of rain and hail. Ho said that to find out the 
amount of energy involved in changes of that kind 
was an interesting question. I u considering i t the 
results they arrived at were astounding. To 
evaporate a tenth of an inch of water on a square 
foot of ground required a power equal to one horse 
for half au hour, so that to condense oae-teuth of 
an inch of water on a square mile they would re-
quire oiio million million horses working for tho 
same timo. They had then no difficulty in under-
standing how it was that hurricanes and typhoons 
could be produced by the amount of energy in the 
heat formed out of that small quantity of water in { 
condensing fs •• porous into the liquid form. ' 
Going on > the three forms of lightning— 
forked, shed, globe—he said that forked 
lightning was simply the same thing, on an incotu-
LIVERPOOL ASTRONOUICAL 
SOCIETY. 
r n H E fourth meeting of tho session was held on 
X Monday evening, 21st January; Bev. T . E . 
Espin, B.A. (Vice-President) in the chair. Four-
teen members were elected; aud Mr. B . A. Proctor, 
3 .A. , F.B.A.S., Capt. W m . Noble, F.E.A.S., and 
M . Francois Terby, D.Sc, F.B.A.S., were elected 
Associates of the Society. 
The Secretary read a papor by the Astronomer 
Royal for Scotland on " 95 Herculis, and the Pro-
blem of its Colours":—In the Abstract of Proceed-
ings of the Liverpool Astronomical Society for 
Dec. 17, 18S3, there is a short paper on the colours 
of the double star 95 Herculis, which tends to show 
that one component of that star is always of al ight 
green and the other of a light cherry or cerise 
colour; while the far more strongly-contrasted 
colours, attributed to them by certain careful ob-
servers, are supposed to have arisen out of a con-
fusion of nomenclature. But pray permit me 
to ask, How can that logically explain any 
case, when there is no contrast at all , as, 
according to that classical observer, Will iam 
Struve, they were at one date both grey ? 
I can readily grant to the Liverpool Society that, 
•uneralbj, one star is no more than slightly green 
and the other slightly red. But i f the Society has 
also established that on a certain occasion they havo 
both been seen of one and the same colour, i t opens 
up a probability that, on some other occasion, 
they may have been more diversely coloured than 
ia their mean and average condition. Hence, i f 
the Society proposes to establish a permanent sot 
of star-tints, may I express a hopo that they w i l l 
| attach a date to every observation they may make 
n+' an itnAnn'htF.tH V ft V.m'.lhl V - C o l o u r e d S t a r OS 95 of so undoub edly a" variab y-col s as 
Horculia. But moro than that, wi l l not so young and 
vigorous a Society trace up star-colours to their 
origin, or, at least, to their places in the spectrum? 
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I t was well enough forobservers of past generations 
to describo colours superficially; but spectrum 
analysis has shown us that we may gain as perfect 
a knowledge of the chemical constitutions of starB 
as a chemist can of the identity of a metallic salt on 
his laboratory table. 
The Chairman said he thought Professor Smyth 
3iad attached too much importance to what was, 
i f te r all, but the expression of opinion from an 
individual member. The Society was glad to en-
courage observational astronomy, and to publish 
the results of such observations; but they ought 
not to be held responsible for errors that might bo 
contained in those observations. Wi th regard to 
tracing the colours of stars up to their places in the 
spectrum, that might hereafter be done; but at 
present it was impossible, as tho amount of work 
entailed on the management was enormous. The 
suggestion had, however, reminded him that Dr. 
Huggins had kindly presented the Society wi th a 
complete series of his works, and had expressed his 
sympathy with the objects of, what he was pleased 
to term, " tho infant Hercules." 
M r . Espii! then read a paper " On a New Theory 
of the Cause of Stellar Variation." The star 37 
Pegasi is a known binary. A t the timo of its 
discovery, tho components wero a second of arc 
apart; "but in 1S06 i t was observed to be 
single by Sccchi, since which time i t has widened, 
being half a second apart iu 1S73, and was ob-
served by myself as strongly elongated, if not 
divided i l l Oct., 1SS0. M r . Pockliugton, while ob-
serviug stars, at my request, in thai region, found 
the magnitude as 5'3. . Now in the Uranomctria 
Argentina, i t is classed as 5'S, and yet in the two 
neighbouring stars, 31 and 35 Pegasi, Mr. Pock-
lington's estimate agrees exactly wi th Dr. Gould's. 
This result was so very curiouB that I measured i t 
with the photometer on Doc. 6,1SS3, and the result-
i n g magnitude came out as 5'4. I t at once suggested 
•itself to me that tho variation in light might be due 
to the closing aud widening of the two stars, and I 
behove this may account for the long periods of 
fluctuation in many stars; i f so, we have a new 
method of determimngwhich are binary stars w i th -
out the use of the telescope. 
A paper by M r . W . F . Denning, F .EA.S . , was 
read on the " Meteors of February 20th " :— 
During the night of February 20th, 1S77, I ob-
served two well-defined meteoric showers from the 
points. 0 0 
R.A. 161 Dec. 34 N . 
R.A. 203 Dec. 36 N . 
The meteors were rather bright and moved in 
swift courses. I am desirous of calling attention 
to these shown, in the hope that they may be re-
observed during the present year. As to the 
former shower, i t appears to have been seen by 
several observers, as below: 
I t . A . Dec. 
Jan.1-25. 133 + 36 
Jan.4-11. ISO + 35 
Feb. 3-10, 
Feb. 6. 
ISO 4- 35. 
187 + 31. 
Gug and Herschel. 
Tupman. 
Tupman. 
Sehiaparelli and 
Zezioli. 
Jan. Mar. 12. 179 + 35*. Meteor obs. 1872. 
I t is obviously one of these radiants, which, though 
of long endurance, yet display special activity on 
certain nights. 
Mr. E. F . Sawyer, Cambridgeport, sent an in -
teresting account of the occultation of a- Libra?. 
When the star had reached the dark edge, its 
sudden disappearance was looked fo r ; but the star 
apparently projected itself on tho dark limb of the 
moon unbl i t had very nearly advanced inside the 
dark edge. 
Papers were read by M r . W . S. Franks, 
F.R.A.S., Mr . W . Goodaero, and others, and the 
meeting adjourned at 9h. 30m. 
Cinchona B a r k . — I n the year 1SS2 the im-
ports into the United Kingdom amounted to 
15,599,9201b., against 14,040,0901b. in the previous 
year. Tho total value of the imports for 1SS2, 
although upwards of 1,500,0001b. more were i m -
ported, shows a diminution of .£24,281. Of the 
different countries where bark is cultivated, Ceylon 
is by far tho most important; but i t is said that 
Bolivia, Java, aud Southern India are making great 
efforts in tho same direction. As au easy classifi-
cation of the barks produced in the cinchona region 
of South America, Mr. Hamilton suggests tho fo l -
lowing:—(1) Officinalis (crown bark), or " b l a c k " 
bark, as i t is described in Jamaica, rich in quinine; 
(2) succirubra, or " red" ' bark, rich in cinchoni-
dine ; (3) Columbian barks, comprising (a) •' soft" 
SuchaB Columbian (C. lancifolia) and Carthacena 
(C. Cordifolia), both rich in quinine, and ('•) 
" h a r d " Suchos, Pitayo, rich in quinidine. and 
Cuprean, although not a true cinchona, cent.lining 
quinine, quinidine, cinchonine, aud the new alka-
loid cinchonauiue in some eases; (1) Huanoeo (C. 
uitida, C. micrantha, and C. Peruviana), or 
" grey " bark, rich in cinchoniue ; and (5) Cab aya. 
or ••yellow" bark, very rich in quinine, and con-
taining a little cinchonine. 
SCIENTIFIC JIEW3. 
nnilE most noticeable feature in connection 
JL wi th tho Comet Pons-Brooks at present re-
corded is the remarkable change in brightness 
which i t appears to undergo now and then. D r . 
Miil ler , of Potsdam, reports another sudden 
increase of brightness on January 1st, for at one 
observation he mado on that day tho nucleus was 
large and diffused, the brightness agreeing well 
w i th the calculated light-curve. Two hours 
afterwards, instead of a diffused nucleus he found 
an almost stellar point, equal in brightness to a 
sevouth mag. star. Two hours later tho comet 
had recovered its normal appearance. The time 
would be between 7 and 9 G . M . T . , Jan. 1, and i t 
would bo interesting to learn whether the change 
was noticed by other observers. 
A t a recent meeting of the Physical section of 
tho Royal Dubl in Society, M r . Howard Grubb, 
F.R.S., read a paper on a " New Form of Equa-
torial Telescope," in which the observer is placed 
under more favourable conditions—in fact he may 
bo as comfortable as tho micros copist. He de-
scribed some forms of instruments of a small 
size which he had constructed, and then showed 
• n the screen by means of a lantern a design for 
a colossal instrument, in which a l l tho optical and 
largo mechanical parts were in the open air, ex-
cept the eyepiece, which was situated in a room 
on the top story of a house. The observer was 
represented seated in an easy chair, beside which 
were two handles controlling hydraulic machinery 
by which al l the movements of the great tele-
scopo were effected. The French have accom-
plished something o£ the k ind wi th their bent, 
or elbow, equatorial, but at enormous cost and 
much complexity; whereas M r . Grubb's device 
can, i t appears, be produced for about one-third 
the price of the usual form. 
The Rev. Dr . Haughton, F.R.S., read a paper 
the other night before the Royal Geological 
Society of Dubl in , on the remarkable sunrises 
and sunsets. So fur f rom accepting the volcanic 
dust hypothesis, Dr . Haughton contends that the 
phenomena were merely intensifications of tho 
ordinary phenomena of twi l ight , and did not 
point to exceptional reflecting powers in the 
atmosphere. 
M r . X . E . Green, F .R.A.S. , lecturing at 
Eal ing last week, adopted the volcanic dust 
hypothesis, as he found the others untenable ; 
the meteoric dust theory being negatived by the 
fact that the sunsets occurred before Biela's comet 
was due. M r . Green said i f dust f rom tho Java 
volcano roally got to the upper regions of the 
atmosphere, which was less attached by gravity 
to our earth, i t might come into a stratum of air 
lagging behind those nearer the earth, and thus 
its slow arrival f rom the east would be accounted 
for. 
A t a meeting of the Royal Society of Edin-
burgh, M r . John Aitken read a paper on " The 
Dark Plane i n Dusty A i r , " i n which he said that 
the downward dark plane was caused by the 
separating action of gravitation, but that tho tops 
and sides of cold bodies had no dust free spaces 
surrounding them; while the upward dark plane 
was produced by gravitation, by repulsion due 
to heat, and by evaporation and' disintegration. 
By an application of electricity' i t was demon 
strated how air was purified, the entire dust of 
the air being deposited on the sides of the vessel 
i n which the experiment was made. A question 
of great interest was, how did the lungs keep 
working, considering tho enormous quantity of 
dust i n tho air ? The experiments he had made 
went to prove that the heat of tho lungs tended 
to repel and to evuporato the dust particles, and 
thus keep the lung surface free f rom tho con-
tamination of dust. The tendency which dust 
had to leave hot surfaces and settle upon cold 
ones had suggested to him tho possibility of 
making an air f i l ter on thermic principles. 
Referring subsequently to the sunsets, -Mr. 
Ai tken thought that the blues and greens which 
had been seen at the same time us tho reds, 
proved that tho rays of l ight had been reflected 
by dust, and for that reason he thought tho 
remarkable sunsets wero caused by dust, and not 
by aqueous vapour. 
Our readers w i l l be sorry to hear that M r . 
John Brown, of Belfast, while experimenting in 
the chemical laboratory of T r i n i t y College, . 
Dublin, was severely injured by an "exploding 
retort. A piece of glass entered one of his eyes, j 
and the surgoons have unfortunately found i t 
necessaryto remove that organ. 
The Gresham Lectures on Astronomy w i l l he 
delivered in Gresham College, Businghall-street, 
at 0 p .m. , on Fob. 5, 6, 7, and 8. The subject* 
w i l l bo the planet Saturn, Comet Pons-Brooks, 
the recent Sunrieo and Sunset Phenomena, Cir-
cumpolar Constellations, the Dragon, Cas-
siopeia, &c. 
Dr . Angus Smith's next report to the Local 
Government Board, as one of the Inspectors 
under the Rivers Pollution Prevention Act, w i l l 
contain matter which w i l l be regarded as highly 
important by a l l who take an interest in micro-
biology in general, and i n the germ theory of 
disease i n particular. D r . Smith's recent re-
searches have led to the discovery that in all 
natural waters sugar ferments and hydrogen gas 
is given off. Tho proportion of hydrogen given oft' 
varies with'the organic impuri ty of the water, from 
the mountain stream to tho worst sewage, so that 
the proportion of hydrogen evolved appears 
likely to prove a quantitative test of the activity 
or virulence of the microbes present in the 
water. 
M r . E . A . Cowper's lecture on the " Steam-
engine," one of the series on " H e a t in its 
Mechanical Applications," delivered before the 
Inst i tut ion of Civi l Engineers, wus illustrated 
by an interesting collection of models and draw-
ings, showing tho progress of the steam-engine 
f rom the earliest Newcomen (1712) down to the 
monster marine engines of tho present day. 
A t the last meeting of the Chesterfield and 
Derbyshire Institute of Engineers, the adjourned 
discussion of a paper on the " Principles of 
Electric L igh t ing and Transmission of Power by 
Electricity " was taken. Tho author of the 
paper stated that Derbyshire was behind every 
other district w i th regard to electric l ighting, 
but was promptly informed by M r . Stokes, i n -
spector of mines, and others, that the mining 
engineers of Derbyshire were the very first to 
experiment w i t h it—and condemn i t . I f they 
could havo electricity i n a vessel that could be 
carried about i t might answer ; but wires i n a pit 
had failed. 
According to Sir W . Thomson, the Lalande-
Chaperon cell is inferior to the Bennett in 
E . M . F . , but is superior to every other form with 
which he is acquainted in its remarkable capacity 
for giving strong and steady currents f rom plates 
of moderate area. Tho Lalando-Cnuperon cell 
was illustrated and described on p. 500, Vol . 
X X X V I I . 
A pupil of tho late Prof. Rolleston, at Oxford, 
has been chosen to succeed the late M r . W . A . 
Forbes, as prosector to tho Zoological Society of 
London. M r . Frank E . Beddard has been em-
ployed on editorial and other work connected 
wi th tho reports of the "" ••-,r expedition, 
and has been intrusts -i. itionund 
description of the I during the 
voyage. 
M . Boulez has been appointed vice-president 
of the Academic des Sciences of Paris. As the 
natural consequence he w i l l become president in 
18S5. 
Tho Gcsundheit, discussing the resistance of 
discaso germs to disinfectants, remarks that i t is 
extremely probable that the disease germ of 
small-pox is present in the form of l iv ing bacilli 
in the fluid which is the principal bearer of the 
infection—the lymph removed f rom tho pustules. 
Tho degree of vi ta l i ty of the bacilli varies in the 
different lands of lymph, the lymph from cow-
pox losing its capacity for infection much more 
readily than tho so-called human lymph. 
On Wednesday evening, our contributor, M r . 
W . J . Lancaster, delivered a lecture on the 
"Po l i t i ca l History of Birmingham," illustrated 
by specially-prepared limo-light views, before 
the "Forward " Liberal Club at Birmingham. 
As wood changes under the influence of the air, 
growing brown and consequently diminishing the 
durability of the paper in which i t has been em-
ployed, i t is of importance, for the dealer and con-
sumer, to bo able to ascertain whether a given 
sample of paper contains woody fibres or not. For 
this purpose a solution of sulphate of aniline, or a 
mixture of ono part sulphuric acid, three parts 
nitric acid may be employed. Either of these solu-
tions produces immediately a yellow colour upe>n 
the paper i f i t eontaius wood, the depth of the 
.shade increasing as the proportion of wood increases. 
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QM added mct.il ia worked off, tlio bath wil l bo 
spoilt for ordinary gilding. I t is, therefore, always 
wiser, when excessive colour is required, to either 
make up a separate .solution for that particular 
•lour, or to make tho main bath up in that 
"•r tl tho work is always to bo carried ou. 
up a bath for red gilding, grind a little 
of copper (crystallised) to powder, 
. . >. and add to tho bath, wi th 
• . . : . I I , - . . . much as may bo required. 
In a new bath, where there wil l bo no troublesome 
sediment to disturb, the addition may bo mado at 
any time, and the quantity augmented i f tho colour 
is not sufficiently deep. I t must not bo forgotten, 
however, that gold so colourod is not so fino as a 
yellow gold. Attention should bo given to somo 
of the directions which follow, so that tho battery 
Bower and temperature may bo regulated to assist 
m the ],reduction of deep colour, i t being important 
that tor, many foreign substances be avoided in a 
good hath. 
To obtain green and white gilding tho addition is 
a solution of tho crystallised nitrate of silver. This 
is added iu tho same way as the copper. A very 
little (a few drops) w i l l generally produce green 
gilding, aud a little moro white. 
To deposit a gold of pink appearance is a more 
troublesomo matter. The surface is first coatod 
yellow, and then thinly red, and over this is pro-
duced an exceedingly thin coat of silver in a silver-
ing solution. Such surfaces aro very lasting, and 
should be burnished. 
A good cyanide gilding solution should bo of 
sufficient strength to allow of its producing from a 
pale and poor looking deposit to a deep and nearly 
red rich gold. For such purposes the solution may 
even contain as much as l i ounco of gold per 
gallon, but over this i t is not advisable to go, for 
the reason that the palor tints aro not readily ob-
tainable. The poorer solutions wi l l produco fair ly 
pleasing tints when tho current is strong and the 
temperaturo high, but the darker shades aro very 
apt to havo a dingy appearance, instead of that 
mellow and clear surfaco which is tho chief aim of 
tho practiced gilder. 
A dead gihh r wi l l be produced by tho addition 
of a little of the fulminate of gold in solution to tho 
bath immediately before gilding, or dip the articles 
(brass and Copper) before gilding in a mixturo of 
sulphuric and nitric acids.— Watclunaker. 
Tho neck of tho funnel was therefore cut off, and 
tho lower opening of the cono mado rather largo. I t 
would be au improvement to usosomethingonwhich 
aqueous vapour has less tendoucy to condense than 
upon cold brass. Tho brass, however, was subse-
quently kept hot by fixing the spirit lamp nearer to 
i t than in the iirst experiments. 
Tho larger tho proportion of magnesium in rela-
tion to the sand the longer the flamo and tho shorter 
its duration. Wi th a very rich proportion I once 
had a ilame seven or eight feet long, reaching the 
baso-board and burning its surfaco. Tho long 
flames give tho necessary diffusion of light, aud a 
whito shoot ou tho opposite sido of tho sitter im-
proves tho shadows. The finest artistic effects of 
light and shade on the countenance of tho sitter can 
bo obtained by this method when the lamp is placed 
in tho proper position. 
The sitter need not be fatigued wi th focussing 
operations. A candle placed where his face wi l l 
come wi l l do to focus upon. I n fact, i t is a capital 
method for the comfort of the sitter, who must not 
look in the direction of the coming flame, lest his 
eyes be dazzled by its magnificent flash, which, 
however, lasts but a second or two. 
LIVERPOOL ASTRONOMICAL 
SOCIETY, 
P H O T O G R A P H Y B Y T E E 
MAGNESIUM L I G H T * 
SOME experiments havo been recently published on tho uso of bottles of oxygen in which to 
burn fragments of magnesium riband, to take 
p 'rtraitsby the magnesium light. An objectiouis tho 
eblc aud cost of making the oxygen, and that 
to bo adopted to diffuse tho light near 
The objection to burning the riband in 
air is that tho exposure is longer, and the burnt ash 
has a tendency to drop off and put out tho light 
before the selected length of metal is consumed. 
Some years ago I had occasion to uso tho mag-
nesium light by night, and overcame the difficulties 
by the adoption of one part of the principle of 
Larkin's magnesium lamp. Tho method may be 
thus explained. On tho top of a firm and solid tablo 
is placed a baso-board supporting a wooden upright 
somo seven or eight feet long, consequently reach-
ing nearly to the ceiling of the room. A t the top 
is a kind of little brass fuuncl with no neck, and a 
ge opening r~* 
bras? inverted cono was no larger than an egg-cup, 
and its lower opening was about as largo as a four-
peunj piece. A tin spirit lamp, with a horizontal 
neck and name, is placed below, so that anythin" 
fall ing through the funnel must pass through the 
" k. The com-
ier mixed 
• • ; tho I'oivder, f o r i n -
' " d with a spoon or 
• i t i . i paper; then, the sitter 
'•• all being ready, tho mixture 
is_poured all at once into the funnel. A long sheet 
of dame of ouo or two seconds' duration is tho 
result. I f tho picture prove ovcr-cxpo3cd tho pro-
portion of sand has to bo increased in the next trial, 
or that of the magnesium powder correspondingly 
diminished. When once the right proportions uro 
known, portrait after portrait can bo produced, 
properly exposed wi th dead certainty. No cap is 
necessary to the lens, provided a caniiio only is used 
for thn normal illumination of tho room, and it t l 
not placed so that an-image of i t can bo thrown by 
the lens into the camera. The proportion of mag-
netism powder regel f " i 
first there was ad: 
simple apparatus, ai...; . ( . . , . , . , 
vapour from the flame cos .»• • v pi rt i 
of tho bra ss cone, and tho new&u si uck to tho nock 
of the wet fttnael. sometimes blocking i t and arrest-
ing the Sow oi lhiiuiinatiiig material altogether. 
S C I E N T I F I C ^ SOCIETIES. 
ROYAL METEOROLOGICAL SOCIETY. 
r n H E usual monthy meeting of this society was 
i _ held on Wednesday evening, the 20th inst. 
The following papors were read:— 
(1) "The Great Storm of January 2Gth, 1S84," 
by Will iam Marriott, F.R.Met.Soc. This storm 
was romarkableforits violence and large arca,as|woll 
as for the unprecedentedly low barometer reading 
at its centre. Tho author has prepared isobaric 
charts for each hour from noon on the 20th to 3 a.m. 
on the 27th, and by this means has tracked tho storm 
across the British Isles. The centre of the depres-
sion appears to have first reached the north-west 
coast of Ireland at noon, and passed in a north-
eastly direction over tho north of Ireland and across 
tho middle of Scotland, reaching Aberdeen about 
midnight. Its rate of progress was therefore about 
30 miles an hour. A violent gale was experienced 
all over tho British Isles, the greatest hourly 
velocity of the wind being OS miles at Valencia at 
11 a.m., 70 miles at Holyhead at 2 p.m., G3 miles at 
Falmouth at 3 p.m., 09 miles at Armagh, aud 59 
miles at Aberdeen at 5 p.m., 5S miles at Greenwich 
from 5 to 7 p.m., and 70 miles at Alnwick at mid-
night. Thunderstorms occurred on the south-
eastern side of the depression, and travelled across 
tho south of Ireland and England at the rate of 
about 30 miles au hour. The lowest readings of the 
barometer (reduced to sea-level) yet reported were 
27'32in. at Kilireggan at S.30 p.m., and 27'332iu. 
at Ochtertyre, near Crieff, at 9.15 p.m. I u tho 
southern part of England directly after the mini-
mum had occurred there was a very 3udden rise in 
tho reading of the barometer, in some cases amount-
ing to -OSiu. in five minutes. From au examination 
of previous records i t appears that there has never 
beforo been so low a barometer reading as 27'32iu., 
so that this storm may be considered as one of the 
most remarkable that has occurred in the British 
Islands. 
2) " Tbo Height of the Neutral Kane of Pressure 
and Depth of Monsoon Currents in India," by Prof. 
E. D . Archibald, M.A. , F.lt.Met.Soc. 
(3) " The Sunrises aud Sunsets of November and 
lar where tho neck should be. This ' December, 1S33, and January. 1SS1," by Hon. 
F . A . Rolls Russell, M.A. , F.R.Mct.Soc. Tho 
author gives a very interesting account of all tho 
special features of tho remarkable sunrises and 
sunsets which have been observed from November 
Sth to February 2nd. The following aro stated to 
be tho marks distinguishing the peculiar sky haze 
from cirrus:—1. I t is commonly much more evenly 
spread over tho sky than cirrus. 2. I t is visible 
(except when very densoor intheneigubourhood of 
tho sun) only about the time of sunrise aud sunset. 
During the day not tho faintest trace obscures the 
clear azure, whereas cirrus becomes moro distinct 
wit i i more daylight. 3. When actually glowing 
with bright colour its loses its wavy appearance. 
•1. I t has no perceptible motion, unless perhaps 
when watched through a long period. 5. I t does 
not interfere with tho clear definition of tho moon 
or brilliancy of the stars. 0. I t lies almost without 
exception in long streaks, stretching from between 
south-south-west and west-south-west to between 
north-north-east aud east-north-east. 7. I ts 
radiant poiut lies not ou the horizon, but far below 
i t . S. I f both cirrus and sky-haze bo present, the 
sky-haze begins to shine with a red light soon after 
tho cirrus has ceased to glow above tho western 
horizon. When cirrus is present, however, there 
is iu gee.' rafa reaction of effects. 9. The sky-haze 
is destitute of the fibrous twists and augular 
branches oi cirrus, and since tho sunlight leaves i t 
in regular progression, i t must bo stratified at the 
same uniform level. 10. I t has always been visible 
on every clear day for moro than two months, and 
has been quite independent of wind and weathor. 
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By W. H. ZTABIUSO-V, in the JirUish Journal of Vholo-
r T l I I E fifth meeting of the session took place on 
i_ Monday, ISth inst., the Rev. T . E . Espin, 
B.A., in the chair. 
Mr. Isaac Roberts, F.R.A.S., gave a de-
scription of his recent experience in photo-
graphing stars and nebuko. His own investir ' 
had. he said, boeu undertaken moro with .. 
testing lenses and apparatus, than with the hr^ 
immediate success. The methou he , ••• 
was to fix two, and sometimes three, cameras on the 
declination.axis of his large telescope, and to take 
simultaneous photographs of a star-group or 
nebula, using similar plates, and allowing the same 
cxposuro to each. This method had also the 
advantage of enabling comparisons to be mado of 
tho qualities of dry plates for quick photography. 
Ho had not found the largo lenses necessarily the 
best, and this was illustrated by a photograph of a 
oonsidorablo numbor of faint stars, including some 
oi tho shading oi tho great Nebula ia Orion, which 
was taken by ono of Ross's Jin. rectilinear lenses, 
whereas somo of the photos taken by much larger 
lenses wcro wanting iu definition. 
The Chairman said the results obtained by Mr . 
Roberts were most valuable. The observatory at 
West Kirby had lately been furnished with ono of 
Grubb's magnificent stellar cameras, with 
equatorial mounting and clock motion. I t was now 
in working order, and he hoped shortly to give a 
satisfactory account of its performacce. 
A paper by Capt. W . Noble, F.R.A.S., was read 
inroply to Mr . Peal's " Now Theory of Lunar Forma-
t ion ," (published on page 490 of tho ENGLISH 
MECHANIC). Ho was curious to learn how the 
' ' largo volumes of water could emerge and flood the 
ice-crust, level i t , and being ropeated gradually 
raise the level " without leaving the sublunarian 
space, previously occupied by the water, void. Had 
Mr . Peal attempted, even roughly, to estimate the 
stupendous strain upon the lunar framework under 
such conditions f He could not, either, regard his 
reference to the fa l l of meteoric dust in 
our Polar regions, as ia any legitimate sense 
explaining tho very diversified tints which appear 
on the moon's surface. Everyone who has looked 
at tho moon through a telescope, must be familiar 
with the light-green huo of the Mare Serenitatis, 
and the somewhat bluer groou of the M . l luinoruni. 
Other districts also cxhibitod a variety of colours, so 
that the amount of meteoric dust, uoccssary to pro-
duce thoso effects, would have thrown the recent 
efforts of Krakatoa wholly into tho shade. Moreovor, 
i t would be remembered that the photometric 
determination of the moon's fight shows that her 
surfaco is nearer black than white. Nor did Mr . 
Peal seem to consider tho recent researches of Lord 
Rosse, who had calculated that the moon must at 
times be heated to something liko 500' Fahr., a 
condition that certainly did not obtain on the 
Himalayas. 
Mr. W. H . Davics remarked that Capt. 
Noble's argument, based on the determination 
of tho moon's light, seemed :to have been antici-
pated by tho theory of meteoric dust. But i t struck 
him that this was only getting out of one difficulty 
into another, since, if the sun's rays were not re-
flected, they must bo absorbed; and then what 
became of the snow ? ~ 
Mr. W. I I . Gaze, F.R.A.S.. read a paper on 
"The Value of Weights aud Moans as applied to 
given Periods of a Variable Star." He had been 
struck with the importance of having some reliable 
and universal method of reducing any number of 
given periods of a variable star, not differing too 
widely apart, and was led to investigate certain 
formula! devised by two members of the society. 
Ho came to the conclusion that somo weight ought 
to bo given to each observation, aud gave a formula 
for. combining the weights aud given periods 
together. Ho thought, however, thnt i f the weights 
wero not correctly given, a simple arithmetical mean 
was the best method. 
Wri t ing on the subject of the Taurid meteor 
shower, Mr . H . Cordor said i t was necessary to 
refer to this shower, as i t seems at first sight to form 
part of the Taurid system ; but, after carefully map-
ping a large number of radiant points noted by 
various observers, i t seemed to be possible to distin-
guish certain aggregations of positions. Mr . 
Denning gives as a moan 44°>'r+22°, but two showers 
ccem so distinct that he would give them as 40 5 +27° 
and 40"+21 o . Besides these, are a number of scat-
tered radiants in Aries and Musca. The Muscids 
are noteworthy as beiug very ofton fine meteors, 
and this seems to distinguish them from the Taurids, 
which aro rather small. 
Mr . A . Stanley Williams said he had examined the 
head of Comet Pons-Brooks with a power of 110, 
and there was apparently a central point brighter 
than the rest. A t times nearly the whole of the • 
head was sprinkled with brighter points or conden-
sations, liko a star cluster, but nouo of these wore 
so bright as the central poiut. Tho comet bore a 
power of 150 well, and tho brightness of the points 
was intensified; but tho central point, which was not 
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worthy of the name of nucleus, was not then much 
brighter than the others. 
A simple equatorial mounting for small telescopes, 
by M r . W. Hardin?, was shown and described, and 
several photographs of stars and nebulas were 
handed round. Dr. W m . Huggins, F.R.S., and the 
Rev. S. J . Perry F.R.S. (Stonyhurst), were 
elected associates. 
S C I E N T I F I C N E W S . 
T N an interesting lecture delivered last week 
X beforo the Leeds Philosophical and Literary 
society, Prof. Pal l , the Astronomer Royal for 
Ireland, spoke of celebrated comets, present and 
modern, great and small. Af t e r describing the 
appearance and orbits of some of the most re-
markable comets, Prof. Pall referred to the 
shower of shooting stars which was seen in 1806, 
and mentioned the supposition that these me-
teorids were the remains of tails of comets. 
On Monday last, M r . G. J . Romanes delivered 
a lecture on " I n s t i n c t " to the members of the 
Pirmingham and Midland Institute, in which, 
after denning the differences between actions 
properly called instinctive and thoso due to 
reflex, muscular, or nervous motions, and also 
those intelligently directed, ho dwelt upon the 
two causes to which instinct is to be attributed, 
namely, lapse of intelligence i n actions or igin-
ating intelligently, becoming by repetition auto-
matical, and natural selection, "these two causes 
acting frequently i n combination. He after-
wards spoke of the plasticity of instinct, showing, 
by numerous illustrations", that however per-
fectly formed the instincts of animals might be, 
they were capable by change of circumstances of 
being deflected, and even altogether changed. I n 
the case .of the dog, for instance, the spirit of 
fierceness and self-reliance which was character-
istic of al l w i ld dogs had been changed by 
domestication to one of docility and faithfulness", 
and a sense of dependence upon his master, and 
i n addition new instincts had been developed, 
such as thoso of pointing, retrieving, sheep-
tending, and guarding property, al l of which 
were strongiy inherited. Prof. Romanes re-
ferred to some of the difficulties in the theory of 
evolution, of which at present he admitted" i n -
abil i ty to furnish a satisfactory explanation. 
A series of Gilchrist science lectures is to he 
delivered on Tuesday evenings, commencing 
March 4, at the Royal Victoria Coffee H a l l , 
Prof. H . 6 . Seeley leading the way next Tues-
day wi th a discourse on Ancient English 
Dragons. On March 11, M r . W . Lant Carpenter, 
P.Sc., w i l l discourse on A i r , and whv we 
Breathe: followed on March IS by M r . P. H . 
Carpenter, P.Sc., w i t h Fossils, and what they 
Teach us. On March 25 M r . E . Clodd w i l l 
lecture on the Work ing Man 100,000 Years 
A g o ; A p r i l 1, M r . Knobel, Sec. R.A.S . , 
on Planets; and A p r i l S, M r . J . W . Groves 
on the Dangers and Safeguards of Peauty in 
Animals. 
A t the fifth annual general meeting of the 
Hertfordshire Beekeepers' Association, hold at 
H i t ch in last week, a satisfactory report and 
balance-sheet were presented. The thanks of 
tho committee and members were awarded to the 
Rev. P. G. Jenyns, Rev. J . L . Seager (hon. 
sec), and M r . J . P. Sambels, for the lectures 
they had delivered in various parts of the country. 
The Rev. p . G. Jonyns said that from six hives 
he had obtained 30Ulb.- of super honev, and, ac-
cording to the report, Miss Gayton", of Much 
Hadham, had cleared, i n ISS3, upwards of .£60, 
selling honey in tedious at Is. Od. per lb . , and 
extracted at Is. per lb . This society pays an 
expert to visit the members and examine their 
hives. 
The output of coal in the United Kingdom is 
stated to have reached, last year, the high total 
of 163,750,000 tons, or an increase of more than 
4i- per cent, on the previous year's to ta l Ac-
cording to the late Trof. Jevons' estimate, tho 
quantity mined i n 1SS3 should have been 
178,100,000 tons, so that the actual output was 
14,400,000 tons less. 
The Commissioners on Technical Education 
have, i t is understood, concluded their labours, 
and w i l l meet again only for certain formalities. 
The report w i l l occupy five volumes, and i t is 
stated to be impossible to give a resume of the 
conclusions which would not be misleading, or, 
at least, not intelligible i n the absence of tho 
explanatory details. 
A report on the effect of heavy sizing in cotton 
weaving upon the health of tho operatives has 
been issued. I t states that tho balance of evi-
dence is in favour of harm resulting not to strong 
and vigorous constitutions, but to thoso who axe 
weakly, or have tendencies to rheumatic or pul -
monary disease, and recommends that processes 
by which large quantities of size can be incor-
porated wi th the warp without diffusion of dust 
or moisture should be generally applied, and 
that effective ventilation should be adopted. 
. Letters f rom Reikjavik up to tho middle of 
February report a mi ld winter, wi th l i t t le snow, 
hut rain and heavy southerly storms have been 
frequent. 
News has been received in St. Petersburg f rom 
the Meteorological Expedition at the Moutl i of 
the Lena reporting " a l l w e l l . " 
Corrosive sublimate is gaining ground amongst 
surgeons and others as a most efficient ant i -
septic. 
M . Pasteur's son-in-law has published a 
work i n which he relates in much detail tho 
history of the great Frenchman's discoveries, and 
furnishes many lively biographical anecdotes. 
The book is entitled " Histoire d'un Savant par 
un Ignorant ." 
M . Ferry has requested the Academy of 
Sciences to appoint three delegates to the Inter-
national Commission which is to meet i n 
Washington in October to determine the choico 
of a prime meridian. 
A t a meeting of the Scottish Royal Physical 
Society, held last week at Edinburgh, the geolo-
gical structure and age of tho Harz Mountains 
formed the subject of a paper by M r . I I . Moubray 
Cadell, B .Sc , of H . M . Geological Survey of 
Scotland. Dr . Traquhair made some remarks on 
the fossil fish called Mcgalichthtis, found at 
Purdiehouse, and said i t was his belief that i t 
was a different species f rom the Mtijnliehthys of 
the coal-measures. A n interesting paper" was 
read by Prof. J . Cossar Ewart on " The Pr inci-
ples of Classification in Natural H i s t o r y / ' I n 
drawing up a system of classification, i t would, 
he said, be necessary to distinguish adapted f rom 
essential characteristics, and to remember that 
no arrangement could be natural i f i t was not 
genealogical. The system at present in use was 
a natural one, but i t was somewhat disjointed. 
For its improvement a number of suggestions 
were submitted, i t being claimed for the plan 
proposed — which was based on evolutionary 
principles — that i t was more simple ancl 
philosophic. 
The g i f t of the Alert to the United States for 
the use of the Greeley Relief Expedition is a 
creditable act on the part of the English Govern-
ment, and i t has met wi th gracious and heartv 
acceptance. Many years ago, when the Resolute, 
abandoned by English Arctic explorers, had 
floated free and been brought by an American 
whaler to New York , the United State3 Govern-
ment refitted her completely, and then sent her 
as a g i f t to the Queen. Quite recently, when 
the Resolute was broken up, her Majesty caused 
a very handsome desk to be made f rom her 
timber, and presented i t to tho American Presi-
dent. The best wishes of this country w i l l go 
fo r th w i th the Alert, that sho may add yet 
another chapter to Arctic exploration of which 
the two nations, but one people, may jus t ly be 
proud. 
A t a meeting, last week, of tho chemical 
section of the Glasgow Philosophical Society, 
the second triennial Graham lecture, prepared 
by D r . Angus Smith, was read by Professor 
Ferguson, the subject being " The Li fe and 
Work of Thomas Graham, late Master of the 
M i n t . " 
L E T T E R S T O T H E E D I T O R . 
[ We do not hold ourselves respansible /or tit* t • \ • 
our correspondents. Tli* Editor >• 
communications sltnuld he draw. Hj 
AU covmnvisAtUnu should i I - . 
iV.O. 
All Cheques and Post-o^ice Orders .... 
J. PASSHOUK EDWAKDS. 
In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the numlicr of the Letter, as well as the page on 
which it appears. 
I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other Bubjects: For such a person may 
have some pjirticular knowledge and experience of the 
culture of such a person or such a fountain, that as to 
other things, knows no more than what everybody docs, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks; a vice 
from whence great inconveniences derive their original." 
—Montaigne's Essays. 
T H E R E C E N T A W A P . D O F T H E R . A . S . 
G O L D M E D A L - T H E A F T E R G L O W — 
S C I N T I L L A T I O N O F T E E S T A R S A N D 
M A G N E T I C S T O R M S — R E P O R T O F 
T H E H A R V A R D C O L L E G E O B S E R V A -
T O R Y — T H E M O O N ' S M O T I O N — T E E 
G E O L O G I C A L S U R V E Y O F T H E H O L Y 
L A N D — M E A S U R I N G T ^ E P O W E R 
O F A T E L E S C O P E — T H E I N T E R -
N A T I O N A L I N S T I T U T E F O R P R E -
S E R V I N G A N D P E R F E C T I N G 
W E I G H T S A N D M E A S U R E S . 
A memorial window has just been erected in 
Newburn Church to the memory of the late 
Wi l l i am and Thomas Hedley. The subjects 
chosen by the artist are " Noah and his three 
sons building the a rk , " illustrating the genius 
given to man, and the " Parablo of the Talents," 
typ i fy ing the good use of tho genius and wealth 
that man is blessed wi th . A t the bottom of the 
inscription plate is tho representation of a ra i l -
way engine, and underneath are the words, 
' •Drawing of the first locomotive invented by 
Will iam lledloy, originally placed in Kensington 
Museum." 
[22395.]—THE award of tho gold medal of the 
Royal Astronomical Society this year to Mr. A . A . 
Common, for his results in celestial photography, 
w i l l , I think, commend itself generally to astro-
nomers as a well-deserved recognition of the large 
quantity of really excellent work done by its 
recipient. The great and lamented American 
physicist, Professor I I . Draper, had previously 
photographed tho nebula surrounding U Ononis with 
very remarkable success ; but his results were quite 
surpassed in the altogether wonderful production 
by Air. Common, which was exhibited last year at 
tho March meeting of the Royal Astronomical 
Society ( E N G L I S H MECHANIC , Vol. X X X V I I . p. 26). 
Moreover, Mr.C'ommon, iu pursuing the photography 
of tho stars and planets, has incidentally rendered 
sen-ices of a very high ordor to the theory and 
practico of tho arrangement and mounting of largo 
telescopes; his devices for diminishing friction in 
a great equatorial, and for insuring the rigidly 
equable motion of it3 driving clock, indicating 
mechanical abilities of the highest order. M r . 
Common only affords another illustration (if such 
were needed) of tho fact, that all our best astro-
nomical work, outsido of the mere monotonous 
" g r i n d " of meridian observations, is performed 
by men entirely unsubsidiaed by the State ; whose 
aim is tho pure and lof ty one of the pursuit of 
scientific truth for its own sake, and not for what 
can be made out of i t by advertising, quackery, 
and puffery. 
I n " the number of the rrivttrscur (an Antwerp 
newspaper) for February 5th I find a paragraph of 
such interest in connection with the recent wonder-
f u l displays of afterglow, that I am tempted to 
translate i t for reproduction here. I t is anony-
mous ; but I feel pretty sure that i t is the produc-
tion of an eminent Belgian astronomer. 
"Twi l i gh t Illuminations. — The phenomenon 
seems to diminish slowly. As to its explanation 
savants are at their wits' end. There are as many 
opinions as there are people. But wo are_ author-
ised in believing that i t was equally manifest to-
wards the end of the 10th century. We read in 
the history of Titian's life, that when he died the 
entire sky appeared red. This appearance is sho wn 
in the painti;.';- • Robert Floury, which figures in 
our modern 'museum, and which represents tho 
death of tho Venetian painter. We see iu tho dis-
tance Venice and the cupola of St. Mark, which 
seems enveloped in an immense conflagration, of 
which the glow rises towards tho zenith. When 
Titian died, that is to say in 1570, Shakespeare was 
twelve years old. Tho phenomenon should have 
been, at this date, equally visible, in England, and 
perhaps, as at present, all over tho world ; can i t 
have been under tho influence of this re-
collection of tho time of his boyhood, that 
the immortal English poot made Ghndowcr 
say, in " H o m y I V . , " act i i i . scone 1 [Here 
I quote, not from the French, bn t Shakespeare 
himself]: " A t my I heaven 
was f u l l of fiery sh:i|. , I ; and 
at my birth, the trains anil on of the 
earthshaked likua coward " '< f a i l ing any meteoro-
logical observation at this epoch, tueso coincidences 
are curious, and there seems to rosult from them a 
strong probability that this is not the first timo 
that the sky has clothed itself with this wonderful 
l ight ." Now my object in quoting this paragraph 
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the stago at one .id. This pfaa bad been com-
mented, upon favourably at one of tlio meetings oi 
the Society aorno years hack, hut i t was pointed 
out i n answer, by Homo German write™, that 
sufficient attoution bad not been given to tho fact 
that i t was only applied to quite cheap forms of 
stand. Hifrh powers would not ho mod with those 
stands, and therefore the deviation of the stago 
,ift-,^. — , , - . - 1 , . . 4r. r-*-;c axis would Irom a r 
be i s x i l 
ra: aarlo* to thee 
maiataiciaj i i i low price o: the zoitrument*. 
Col. O'llara's further communication " On 
me Peculiarities of Form of Blood-Corpuscles," 
w:!h five enlarged photographs, was read. 
Mr. Ros'itcr's paper on " A n Annular Muscular 
formation in filcphruioceros JCichhornii" was read. 
Mr . Crisp said that tho authorities whom lie had 
consulted on tho subject, including Dr. Hudson, 
had not observed any such circular muscles in a 
rotifer as wero drawn by Mr . Rossitor, though thoy 
were not prepared to Eay 6uch a tmu$ nalurcc was 
impossible. Dr. Hudson thought i t remarkable how 
lamp; (2) 
tome. 
Mr. K . W a r d : (1) Wilks's colls for mounting 
without pressure in balsam ; (2) slides of young 
sticklebacks. 
end of the tube was open and plunged into water, 
which roso or fe l l in tho tube as the air in tho bulb 
was expanded or contracted. Such instruments 
were, of course, affected by pressure as well as 
temperature, aa Pascal soon discovered. However, 
simultaneously with such instruments, thermo-
metors with closed tubes had been made at Florence, 
and some of these old instruments were shown at 
the Loan Collection of Scientific Apparatus at South 
Kensington in 1876. They are in the collection of 
the Florentine Academy, and in general principle 
of construction they are identical with modern 
thermometers. Passing on to tho instrument as wo 
now have i t , Mr . Scott said that most of tho 
improvements in construction in tho earliest days of 
the instrument were due to Englishmen. Robert 
Hooko suggested the use of the freezing point : 
Halley, the use of the boiling point, and tho 
employment of mercury instead of spirit ; and 
Newton was tho first to mention blood heat. 
Fahrenheit was a German by birth, but was a 
protege of James I . , and diod in England. I 
Reaumur's thermometer, in its final form, owes its 
origin to De Luc ; while the centigrade thermometer. 
exports differed. Ehronberg°as well as Rossiter ^ r ™ 0 ™ ^ , " ^ J ! 5 ! ' - U y ^ " i T 8 . 1 ? . ? " £ h ° 
gavo four pairs of muscles iu Xtcphanoccros. Gbsse 
gives five, while he (Dr. Hudson) considers there 
are six pairs, one pair being almost invariably hidden 
f rom view, whichever position of the animal happens 
to be caught. I t can bo readily understood how if 
a glass tube had lines ruled down its length, some 
(at the sides of tho field of view) would always bo 
projected on each other and confounded wi th tho 
two edges. 
Mr . Massee's paper " On the Function and 
Growth of Cells in the Genus Puli/siphonia," was 
road by Trof. Bell . 
Mr . Bennett thought that the great interest 
attaching to this paper was tho illustration which 
i t afforded of the continuity of protoplasm. The 
slides exhibited required, however, a higher power 
than was applied to them under the microscope upon 
tho table, :u order to demonstrate tho fact of their 
abscluto continuity; but he might say that he had 
subjected them to examination wi th tho highest 
powers and could find no break iu the continuity. 
Botanists would, he thought, bo agreed that this 
theory of the continuity of protoplasm was without 
doubt tho most important discovery of its kind which 
had been made of late years. Prof. Pereival 
Wright, of Dublin, was the first to call attention to 
i t , and from tho observation of others who had 
followed, i t seemed clear that the old idea that tho 
ceU was an element in itself would have to bo 
abandoned. Tho discovery was also of tho greatest 
importance in explaining tho irritability of the 
organs of plants ; such as the leaves of tho Mimosa ; 
and he could only express a hope that the further 
attention called to the subject by this paper would 
lead to still more conclusive ovidence being 
obtained. 
Mr . Groves said ho had lately tried to repeat Mr . 
Gardiner's experiments, but found at first a good 
deal of difficulty. Ha had, however, been more 
successful by treatment with dilute Bulphuric acid, 
and then sfcvining the cells, by which means ho 
proved most conclusively that the cells were con-
nected to each other. I n reply to a question from 
Mr. Bennett, he slated that he had experimented 
with different parts of geranium, valisncria, and 
other plants, and had been successful in every case. 
Prof. Reinsch'B paper [on "Bacteria and Micro-
scopic Alga: on the Surface of Coins in Currency," 
was read by Mr. Crisp, in which the author described 
the constant prosence of large numbers of different 
-pecies of Bacteria and Alga; on all silver and 
pper coins which havo been several years in 
currency. 
The President said that in the form in which 
these facts were presented they were new to him ; 
hut he did uot think the subject was in itself 
Boecker's improved freezing micro-; The equations formed from tho dates of maxima, 
. treated by tho method of least squares, give 
Mean period, ISG'71 days. 
Epoch = 1866, Sept. 1-3. 
The niinima, treated similarly, give 
Mean period, 1S6'(»3 days. 
Epoch, 1870, Jan. 2-3. 
The mean interval from minimum to maximum is 
S7-7 days, and from maximum to minimum 99-0 
days. This variable, therefore, belongs to the class 
in "which the increase of brightnesses more rapid 
than the decrease. Observations on the variable 
star R Leonis were contributed by Mr. J . E. Gore, 
F.R.A.S. The period was 312 days, but the ele-
ments showed a great irregularity though no altera-
tion seemed to have taken place. 
In a review of the suuspots of 1882 and 
1883, Miss E . Brown gave a concise history 
of their formation and appearance during 
that time. Their maximum had now passed, 
theref oro, unless there had been anything abnormal, 
wo must bo prepared for a cessation of those sur-
prising outbursts whish seemed, indeed, to have 
culminated about the end of 1882. Captain W . 
R O Y A L M E T E O R O L O G I C A L S O C I E T Y . 
r p i T E usual monthly meeting of this Society was 
J_ fceld en Wednetday evesicc. the IPthins:., 
at t h ; Trffffate c: Civil Eaziseers, 2 f r . E . H . Scott, 
F.R .S. . President, in the chair. 
Tho President read a paper entitled " Brief Notes 
on the History. of Thermometers." He stated 
that the subject had been handled in a compre-
hensive manner by Mons. Renou a few years ago 
in the Annuairc of tho French Meteorological 
Society, so that he should meroly mention some of 
the leading points. Tho name of the actual inventor 
of the instrument is unknown. The earliest mention 
of i t , as an instrument then 50 years old, was in a 
work by Dr. R. Fludd, published in 1633; Bacon, 
who died in 1636, also mentions i t . The earliest 
Noble, F.R.A.S., described a singularly black 
appearance of the shadow of the i V . satellite of 
Jupiter during its trausit on the night of 12th 
March. 
Da a papor on the Taurids and Muscids, Mr . W . F . 
Denning, F.R.A.S., said : These contemporary sys-
tems presented difficulties i u both their positions 
and durations. They both seemed to hover about 
a certain general area without maintaining an exact 
and well-defined centre of divergence. I n fact, the 
visiblo behaviour of these streams, during the 
months of October and November was so incon-
stant and erratic as to give tho impression that a 
considerable numberof concentric meteor orbits were 
grouped together in the regions of Taurus aud Musca. 
Tho Rev. T . Perkins, M.A. , gave an account of 
some recent experiments in lunar photography. 
His plan was to remove the eyepiece of his 8!in. 
Calver reflector and substitute a plaiu brass tube. 
The tensitive plate was received by a piece of 
mahogany at the free end of the tube, and sup-
ported by two small screws. He had found an ex-
posure of one second quito long enough. Mr . W . J. 
Ridd thought photography was a very necessary 
almost universally attributed to Celsius, was really adjunct to selenography. Many of the appcaranocs 
by others wholly new, for i t had 
that similar OCJSMVIS 
such as pl i 'T 
posit found in il i en 
an engraver's tool, or oi ivei 
water, an abundant supply 
obtained. Whether those described wero indigenous 
to the copper, or whether they wero simpiv' thoro 
as desiccated forms of deposited putrefactive 
organisms, he was unable to say, though he thought 
the latter to be tho more likely. 
Prof. Abbe's note " On tho Distance of Distinct 
Vision " was read by Mr . Crisp, and discussed by 
M r . J . Mayall, j un . , Mr . Beck, and Mr. Crisp. 
The following instruments, objects, <Scc, wero 
exhibited:— 
Mr. F . Cheshire: ovary of . I pis meffijiea (hive bee) 
showing tho spermatheca at the junction of tho 
oviducts. 
M r . Crisp: (1) Schieck's (Mr. J.) microscope ; (2) 
Watson's revolving stage ; (3) Collins's sot of fish 
scales; (4) section of hydroid polyp, with extended 
tentacles (by Mr . E. Ward). 
M r . Massee: two slides illustrating his paper, and 
showing tho continuity of protoplasm iu t.'al!i!li<it,i-
nion and Jtilaia. 
Mr. J .Mnyall , j u x . : (1) improved Nelson-Muyall 
invented by Linndus. Celsius's intrument had its 
scale tho reverse way, tho boiling point boing 0', 
and tho freezing point 100". Mr . Scott then gave a 
brief account of some of the principal forms of 
solf-rogistering and self-recording thermometers. 
After the reading of this paper, tho meoting was 
adjourned, in order to afford tho Fellows and their 
friends an opportunity of inspecting tho Exhibition 
of Thermometers and of instruments recently 
iuventcd. This exhibition was a most interesting 
one, aud embraced 136 oxhibits. The thermometers 
were classified as follows:—(1) Standard, (2) 
maximum, (3) minimum, (4) combined maximum 
and minimum, (5) metallic, (6) self-recording, (7) 
solar radiation, (S) sea, (9) earth and well, (10) 
thermometers used for special purposes, (11) thermo-
meters with various forms of bulbs, Bcales, & c , and 
(12) miscellaneous thermometers. I n addition to 
these there were also exhibited various patterns of 
thermometer screens, as well as several now 
meteorological instruments, together with drawings, 
photographs, &c. 
wero transient, and i t would bo as weil if they 
could bo fixed boyond dispute. He had noticed 
somo formations obscure, whilst tho neighbouring 
regions wero well defined. This might bo the re-
sult of mist; but some of them might also bo caused 
by the dust arising from landslips, of which there 
wero somo examples. A determination of the orbit 
of tho biliary star Castor was contributed by M r . 
R. Wilding, aud a brief reply to Professor Smyth on 
tho colours of 95 HcrculiB, by Mr. S. M . B . Gemmill. 
Mr . Espin said tho work of photographing star 
charts was progressing favourably. I n some of the 
pictures there were stars down to the eleventh 
magnitude Several plates were passed round for 
examination, including one of the cluster near 
a Persci in which upwards of 200 stars could be dis-
tinguished, and another of Prajsepe, showing the 
planet Mars. The Secretary announced that the 
Rev. S. J . Perry, F.R.S., & c , would deliver an 
address on 21st Apr i l on "Suuspots: their Bir th 
and Changes." The mooting adjourned at 'Jh. 30m. 
L I V E R P O O L A S T R 0 I 7 0 M I C A L 
S O C I E T Y . 
P p H E sixth meoting of the session was held on 
X Monday, 17th March, the Rev. T . E. Espin, 
B.A. , & c , presiding. A paper, by Mr . Joseph 
Baxondell, F.R.A.S., was read, on the variablo 
star R Arietis. After the publication of his early 
. I observations of this variablo, he had discovered that 
lit Ete- i one,atleast,of thecompanionstarswasslightlyvari-
I >hi', and that in consequence some of the observa-
it into j tioiw; bad been affected by errors which would havo 
xctoria could ho | a sufficient influence on the form of the light-curve 
to sensibly affect the concluded times of maxima. 
Ho had, thorefore, made a re-detormination of the 
times of the companion stars and a fresh reduction 
of the observations. They were:— 
M A X I M A . 
1859 . . Jan. 2. 1865 
. . July 7. 1866 1860 . . Jan. 12. 
1861 . . Jan. 12. 1S67 
1862 . . Jan. 24. 
1S63 . . Feb. 11. 1878 
1864 . . Fob. 14. 1879 
. . Aug. 18. 1880 
MINIMA. 
1SS8 . . Oct. 19. 1866 
1801 . . Nov. 3. 1878 
1882 . . Nov. 3. 1879 
1S63 . Nov. 12. 18S0 
18(0 . Dec. L 1881 
Feb. IS. 
Fob. 21. 
Aug. 24. 
Mar. 2. 
Sept. 6. 
Dec. 6. 
Dec. 19. 
Dec. 29. 
Dec. 4. 
Sept. 14. 
Sept. 20. 
Sept. 24. 
Oct. 2. 
Dyeing: Sliecp.«";<ia l l a t s Brown.—Clux . 
with lukewarm soap and a little ammonia, place 
the mat on a stone slab and work the soap well into 
the wool with the hands, rubbing t i l l thoy are per-
fectly frco from grease. Now take the mat and 
doublo i t , turning the skin part inwards, rinse in 
two warm waters. For two mats, COui. by 30in., 
dye in a bath, hand heat, wi th 61b. fustic, 2oz. 
Bismarck. Boil the fustic and strain into the vat 
in which the mats are to be dyed, aud cool down to 
hand heat, then add the Bismarck dissolved and 
enter tho mats. Handle 20 minutes; i f not dark 
enough add 2oz. copperas; re-enter the mats and 
handle t i l l dark euough. Rinse in two cold watere, 
wring and dry in a cold room. Many dyers are 
troubled with mats, after cleaning or dyeing, dry-
ing hard on tho back. There are many causes for 
this, but the principal aro cleaning them too hot, or 
leaving too much water in the skin when they are 
hung up for drying. A very good plan is to place 
the mat on a table, after being wrung, ana wi th a 
blunt instrument squoozo as much water as possible 
out of tho leather, but great care must be exercised 
in getting the water out, owing to the skins being 
easily torn when wet. A littlo practice w i l l , how-
ever, insuro good results, and the backs of the skins 
can be turned very nearly as soft as kid, the cost of 
dyeing them being also small. Almost any shade 
of brown can be obtained by altering the proportions 
of the above drugs, but always work out the fustic 
and Bismarck first, and darken whon required by 
copperas. Rinse in cold water, to which has been ' 
added 21b. salt; let lio in the rinse for 10 minutes, 
wring aud dry as described. Tools for finishing 
sheepskins can bo bought for about 2s. each.— Tlf 
Ji'jcr. 
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by Dr. Von Konkoly at O'Oyalla, is familiar to 
astronomers in every part of tho civilised globe ; 
and judging f rom this first Volume of Obser-
vations, he would seem to havo a formidable 
competitor ( o r rather I would say a worthy co-
adjutor) in Horr von Gothard. I n fact tho latter 
gracefully and gratefully expresses his obligation to 
Dr. Von Konkoly for tho invaluable aid he has 
rendered him in tho prosecution of his dcaign. 
Tho chief instrument in tho Jlen'ny Observatory 
is a 10} in. Browning reflector, mountedequatorially, 
ami, of course, driven by clockwork. The transit 
• is a small portiblo ono by Roichcnbach, with a 
Fraunhofc: object-glass, and there are two astrono-
mical clocks. Tho spectroscopic and micromotrical 
apparatus, and that for celestial photography, is of a 
very elaborato description. There is a laboratory 
fitted with the most approved apparatus for physical 
research, a library, and a complete set of meteoro-
logical instruments. Tho throe brothers, Herren 
Eugim, Alex., and Stefan von Gothard, together 
with Joseph Molimr, form the Btaff of the observa-
tory. A lino aeries of sketches of Jupiter, made 
during t h i your 1882, adorn this volume; both that 
f lanct and Mars having been sedulously observed, o addition, too, to the spectroscopic observations 
which form a leading feature in the work of the ob-
servatory, watch was kept upon tho solar eclipso of 
1882. May lGth; on tho last transit of Venus, and on 
tho August shooting Btars, the results of all which are 
given. Here, again, is one more example—were 
such needed—ol what private enterprise and single-
hearted devotion to the search of truth can, and 
does, effect for science. Why, there is more real 
work done at places like O'Gyalla and Horeny in 
a month than there is at Brompton in a year. Men 
like Von Konkoly or Von Gothard would as soon 
think of going to the Hungarian Diet to have their 
•' researches " " endowed " as they would of stand-
ing hat in hand in tho road to beg quarter-gulden 
pieces of the passers by. To tho eternal disgrace of 
our own country, i t has been reserved for England 
to produce a cadging ring of scientific mendicants, 
who from their head-quarters at Brompton send 
forth their whining appeal to be paid for work 
before they do—or even are able to give the 
slightest assurance that they can do—it. 
I would commend the careful study of the 14th 
verse of the xvth chapter of St. Matthew's Gospel 
to the consideration of tho writer of letter 22534, on 
p. 9(3. Tho Nautical Almanac was quite right, and 
Mr . Binns is utterly wrong. The fact is that he 
mistook the quasi-circular white patch on the great 
Bouthem dark belt of Jupiter for his I V t h satellite, 
and the satellite itself for its own shadow ! The 
most rudimentary acquaintance wi th the subject 
would have shown him that wi th Jupiter within a 
little more than a month of coming into quadrature 
with the sun, at least 10 hours must elapse between 
the time of transit of his outer satellite, and that of 
its shadow. When the planet is in or very near 
opposition, a9 he was on the 20th of last January, 
both this satellite and its shadow may be simul-
taneously visible on his disc, a phenomenon actually 
observable on the 22nd of thatmonth ; but to allege 
that it could by any conceivable possibility have 
been witnessed on March 12th ie, not to speak dis-
courteously, sheer nonsense. 
I would answer the query (53385) on p. I l l , by 
saying that if I were myself procuring a battery of 
cyopieceB for a Gin. silver-on-glass mirror, I should 
order a series of 40, 100,180,250, 360, and 450. The 
last one for difficult double stars only. 
I much fear that I can give no trustworthy rule 
or rules which Bhall enable " A Foreign Subscriber " 
(query 53.388, p. I l l ) definitely to identify Jupiter's 
satellites, save that I I I . is the biggest of them all, 
and I V . seems to shine with , i f I may so express i t , 
a darker or greyer light than the others. Tha worst, 
of i t is, though, that the light of these moons is 
•variable, and this introduces a serious element of 
difficulty. I f my querist has accoss to the Nautical 
Almanac, or to U Mtaker's Almanac, he w i l l find 
diagrams of the positions of all four satellites in 
cither of theso works for a given hour on every day 
in the year on which Jupiter is visible. These wi l l 
enable bim to recognise the satellites with certainty 
at tho time specified; and he may then t ry so to 
familiariao his cyo with their physical aspect as to 
know them again when he sees them. 
The " books on astronomy " to which " H . A . " 
refers in quory 53.389 (p. I l l ) toll us what would 
happen i f tho sun wcro to remain stationary 
on the equator for tho whole of the day on 
which ho is Baid in tho almanacs to " enter 
Aries" ; and if our atmosphere were removed. 
Inasmuch, however, as ncithor of theso conditions 
can by any possibility obtain, wo are brought face 
to face with such discrepancies us puzzle your 
correspondent. As a matter of fact, the sun is 
moving rapidly iu declination when ho crosses the 
equator, and the effoct of refraction is to cause him 
to rise some 3m. 44B. earlier, and set 3m. 41s. later, 
iu theso latitudes than be would were our aerial 
onvelope uon-existent. . " H . A . " presumably 
kuows that tho aun was not on the meridian on 
March 18th until 8m. Is. after noon. 
In reply to "Solar" (query 53398, p. I l l ) , the 
angles to which the prisms in the Merz polarising 
eyepiece are ground aro not of vital importance; 
the sine qua non being that the reflecting Burfaccs 
shall be rigidly plane. Crown would do just as 
well as flint glass for their material. I n Merz's 
original form these prisms wore black glass pianos 
like the R i and R" in tho Fig. on p. 690 of your 
X X X V I t h volume. These, however, were rather 
apt to crack with the heat of the sun, so Prof .Young, 
the famous American astronomer and physicist, 
Buggestod tho substitution of prisms for them. 
Good plate (if by that is intended plate-glass as i t 
comes from the dealer) would not do for the upper 
reflectors ; which must bo worked as truly as the 
reflecting faces of the prisms, i f any of the finer 
detail on the Sun's surface is to be seen. C and 
C' in the figures are apertures. 
A F e l l o w o f the R o y a l A s t r o n o m i c a l Sooiety. 
J U P I T E R . 
[22664.]— I BENS a list of observations of the red 
spot and white equatorial spot on Jupiter, obtained 
here since the middle of January : — 
R E D SPOT. 
On C M . 
Date. 
1884. Jan. 
Feb 
27 
. ti 
9 
14 
21 
Mar. 11 
16 
23 
h . 
11 
9 
6 
6 
6 
7 
10 
7 
m. 
10 
29 
58 
6 
4C 
28 
48 
24 
Longitude 
(870-42°). 
. 82-6 
. 80-7 
. 869 
. 87-3 
. 85-3 
. 88-5 
. 90 9 
. 90-2 
The longitudes are computed on the daily rate 
870-42°, which corresponds to 9h. 34m. 34-47s. 
The rotation period of the spot having increased to 
9h. 34m. 39s. during the last two oppositions, has 
caused its longitude to augment at the rate of about 
3° per month. 
W H I T E EQUATORIAL SroT. 
Longitude. 
870-42° 878 46° Date. On C M . 
h. m . ' s 
Jan. 27 . 10 23 . . 54-2 . 79 3 
Feb. 14 . . 11 16 . . 275-3 . 85 5 
15 . . 6 66 . . 268-6 . 85-4 
19 . . 9 6 . . 229 0 . 78-7 
23 . . 11 36 . . 201-6 . 84-2 
24 . . 7 9 . . 190-5 . 79-8 
26 . . 8 23 . . 1761 . 819 
Mar. 2 . . 6 21 . . 134-6 . 80-4 
11 . . 6 61 . . 66-1 . 83-9 
16 . . 9 16 . . 34-6 . 85-9 
24 . . 9 43 . . 324-7 . 879 
The daily rate 878 46° corresponds to a period of 
9h. 50m. 7-42s., which Mr. Marth derived f rom the 
observations made between October, 1880, and 
August, 1882 ; but the motion has exhibited a simi-
lar retardation to that of the red spot, for during 
the last seven months the time of rotation has in -
creased to 9h. 60m. 12B. Between Feb. 23 and 
March 16 of the present year the white spot was 
unusually bright and large.; but the last time I saw 
i t (on March 24), i t was recorded as faint and 
small. Judging f rom the successive appearances of 
this object during the last few oppositions, there is 
every probability that i t w i l l remain visible for a 
lengthened period. As to the present aspect of the 
red spot, i t still lingers in a state bordering on utter 
obliteration, and its S.E. side has recently become 
involved with the faint belts in higher latitude. I t 
remains to be Been whether this is the prelude to its 
final extinction. 
We are all much indebted to Mr. T . G. Elger for 
his remarkably effective drawings. He w i l l , how-
ever, pardon me for pointing out that, with refer-
ence to his representation of Jupiter in the last 
number, p. 99, there is either a mistake as to the 
date, or as to nis identification of the details. On 
March 7 the red spot crossed the central meridian of 
Jupiter at 4h. 13m., and at the time (7h. 30m.) the 
drawing waB made, the spot and its surroundings 
had passed round to the invisible side of the 
disc. 
W i t h regard to the black tranBit of Satellite I V . 
on March 12, Mr . Holmes is to be readily excused 
for having mistaken the satellite for its shadow. 
The perfectly black and shadow-like appearance of 
I V . on the occasion referred to was well calculated 
to originate a misconception of this kind. Mr. 
Binns (22534) iu essaying an explanation, has him-
self fallen into error. , He says that in the Nautical 
Almanac the shadow-transit of Jupiter's fourth 
satellite on March 12 is not omitted, but " incor-
rectly given for 17h. 65m.," and adds that '* the 
satellite and shadow must have been within a few 
minutes of each other." This is altogether wrong. 
On March 12 Jupiter was more than seven weeks 
past opposition, and there would be a difference of 
some ten hours in the transit of satellite I V . and 
its shadow, as correctly intimated by tho Nautical 
Almanac. A t opposition, the difference of time 
between the ingress and egress of satellite I V . and 
its shadow-cone is a minimum ; but every day on 
towards quadrature perceptibly increases the inter-
val. The black spot observed by Mr. Holmen and 
Mr. Binns was really the satellite itself; tho shadow 
began its transit long after tho planet had sot in 
our longitude, and could only have beeu observed 
at stations far West, in America. 
Jupiter is daily assuming a less favourable posi-
tion for observation of detail, and i t is very i m -
portant that during the period remaining available 
tho chief markings should be roobserved an f re -
quently as possible. There is little doubt that tho 
white spot w i l l still be visible when the planet 
(after conjunction) becomes well presented in the 
morning sky at the end of next September, but the 
further existence of the red spot ia extremely 
questionable. Under these circumstances, i t is 
essential that the latter be followed as long aa 
Fracticable during the presont apparition. Below give a list of the times when the red aud white 
spots wi l l be presented on or very near tho central 
meridian of the planet, and shall be much interested 
in seeing some further observations reported in 
your columns:— 
WniTE EQUATORIAL SPOT. 
Date. On C M . 
R E D SPOT. 
Date. On C M . 
h. 
Apri l 15 11-4 
18. 
• 20. 
22. 
23. 
25. 
27. 
30. 
May 2. 
5. 
7. 
9. 
12. 
14. 
  Apr i l 16 12-6 
8 9 16 ' 8-3 
106 18 9-5 
12- 2 20. 
8 1 23. 
9-7 26. 
11-4 27. 
8-9 29. 
10- 5 May 2. 
8- 0 4 . 
9- 7 6. 
11- 3 11. 
8-8 13. 
10-5 16. 
 
 i 
10-7 
76 
8-7 
10- 0 
11- 2 
8- 1 
9- 2 
10-4 
8- 4 
9- 6 
108 
The red spot at intervals of 29 rotations = 12 
days crosses the C M . at the same times as before. 
The transits of the white spot, after 61 rotations 
m 26 days, also recur at the same approximate 
times. I t is useful to remember this as affording a 
ready means of computing the transits sufficiently 
exact for purposes of observation. 
Bristol, Apri l 6. W . F . D e n n i n g . 
GOLOTJRS OF 23 S T A R S O B S E R V E D 
W I T H A 3 i n . B E F R A C I O B . 
[22656.']—As the weather has now broken up I 
wi l l not delay any longer Bonding the colourn of 
some stars I have lately observed. Mr . GcmmM 
w i l l find the stars he wished observed com prided 
in the list. The telescope used was a 3iu. refractor 
of excellent construction, aud a power of 160 -jr 
the first night, and of 50 + the Becond. The first 
night was perfectly clear ; tho second night slightly 
foggy-
Colours of 23 stars observed with the 3in. refractor, 
March 23, 25. 
Name. ' Colour. 1K84. 
1. a Auriga; pale yellow 1 March 23,25 
2. p Auriga? white „ 23,26 
3. n Auriga; white , , 26 
4. 4 Auriga; pale orange „ 25 
Bootis yellow „ 23 
Cancri 
12 Can. Venat 
n Canis Minoris 
( (A) pale yellow \ 
\ (B) very blue j 
UA) palo yellow I 
23 
B) pale violet j 
white ,, > 
yellowish white „ 25 
both greenish ) m « 
white } " 
yellow „ 23 
yellowish white „ 25 
pale orange ,, 26 
pale orange ,, 25 
white ,, 23 
yellowiah white „ 26 
white ,, 23 
bluish white „ 23,26 
red orange ,, 26 
bluish white ,, 25 
orange (var). „ 26 
yellow ,, 25 
yellow ,, 23,26 
paleorange (var.) „ 23,26 
greenish white ,, 23 
bluish white „ 26 
T. E . E s p l n . 
Obsorvatory of the Liverpool Astronomical Society, 
West Kirby, Birkenhead, Apr i l 3. 
9. a Geminornm 
10. S Geminorum 
11. <r Geminorum 
12. ir 
13. a Leonis 
14. jS Leonis 
16. a Lyra; 
Orionis 
7 nr. " • 
it Tauri 
a Ursa; 
n TJrese Minoris 
P 
y 23. n Virginis 
C O M E T PONS—STAR M A G N I T U D E S — 8 3 
URS^ffil, A N D S T A R N E A R ? TJESJS— 
S T A R COLOURS — S O L A R P H E N O -
M E N A . 
[22556.]—I AM much obliged to M l . W . H . Hen-
neaay for the information which, upon p. 495 of your 
last volume, he Bupplies in reply to my query con-
cerning observations of the brightness of Comet 
M A T 2, 1884. E N G L I S H M E O H A N I O A N D W O R L D O F S O I E N O E : N o . 997 . 183 
to watch him under theso circumstances. 
tYbea takes to his own homo, where the 
•aifffaiidiagil were perfectly familiar to him, 
bo was tor somo timo outiroly guided by 
t'>ucl>, be seemed to bo quite puzzlod by the sight 
of them, aud for somo timo ho usod to shut his eyes 
in ord' r to understand where he was. Hut in the 
lodging whero ho wan staying whilst under troat-
aieatae did not do thin: things about him were 
strange, and ho learnt what thoy wore by both sight 
and touch ; but yet when he went to his old home 
it was some timo boforo ho could correlate the two 
i/nprossions. There was also a similar case men-
tioned by tho celebrated Choseldeu of a young 
woman who from birth had possessed enough sight 
to cnablo her to distinguish light from darkness, 
but who could not see the form of any of the 
objects about her. She had been accustomed to 
work with her needle, and her thread, needle, 
scissors, balls of cotton, &o., were all perfectly 
well known to her by touch; and you would sup-
pose that tho peculiar form of a pair of scissors as 
presented to the mind by the medium of the touch 
would bo recognised by tho sight more readily than 
anything else, and yet when i t was shown to her 
she utterly faded to recognise i t as the implement 
which she had been in the habit of using. This 
recognition of a solid form from a visible 
picture is a matter of experience, by which we 
associate from early life the sense of vision with 
tho sense of touch, by which I mean not only 
the contact with the fingers, but the whole process 
of muscular movement involved in i t , so that in 
course of time the visible picture suggests 
the form of the object to the mind. 
Dr. Carpenter then further illustrated his subject 
by reference to photographs and pictures observed 
through the stereoscope, and proceeded:—Having 
now prepared my ground, I w i l l very briefly pass 
to the subject. Prof. Abbe, as I understand him, 
• ' that the action in the case of the binocular is 
•omatniag different from that of ordinary stereo-
scopic vision, and that i t depends more upon the 
relative planes of portions of the object. 1 main-
tain, however, that i t depends upon the combina-
tion of two dissimilar flat pictures. We all know 
that, to get a fiat picture of a projecting object is 
a very different thing from two pictures of a flat 
object. Everyone also knows that, with a solid 
object, you cannot get suitablo depth with a very 
wide-angled objective. When our makers were 
cutting new objectives of very wide angles up to 
HO', I tried one of them on a slide of Tolgeisttna, 
hut I could ma" ) nothing of i t , and the object 
looked very much like tho small end of an egg ; or 
when I used one of 60", i t looked like the large 
fud of an egg coming up; but when I tried one of 
<•)', I could see them all extremely we l l ; so that I 
got Mr. Powell to construct a ] in . objective of 40', 
and that has been the progenitor of a goodly 
number of low-angled glasses for looking at the 
"•jhd forms of opaque objects. As regards the 
binocular microscopo, I maintain that the pictures 
which we receive from the two halves of a lens are 
dissimilar, and that i t is by the stereoscopic com-
bination of these that the impression of solidity is 
regretted. I t may be interesting also to go back to 
Sir. U en ham's fust papor, written just 30years ago. 
lb) was then just working out the problem of tho 
b.n ocular microscopo. He understood the principles 
of the stereoscope, and attempted to reproduce the 
Offsets in the microscope, aud ultimately succeeded, 
although his first results were not successful. Prof. 
IU l !el| also failed for the same reason that he lost 
•ightof tho fact that, as the microscope reversed 
m pictures, it was necessary that i t should reverse 
a a again before thoy reached the eyes of the ob-
';'•>•• r. And you wil l , no doubt, remembor that 
DM I n t binocular microscopes which were made 
gaw I view of .the objects so that you could either 
• ••' them 6tereoscopically or pseudoscopically, as 
loa pleased. Now, Mr. Wenham, in the course of 
his investigations, did this: he took a very suitable 
object for tho purposo, the ogg of a bug, and having 
j '-it it under a l i n . objective ho covered up half the 
l'-'n. au j made a good tracing of the object as i t 
was appear* 1, and then he covered up the other 
kaUaita made auothor tracing. I have these in 
aiy M i l and there can be no doubt whatever that 
- ^ y are two dissimilar objects. You can see i t for 
Tours-lves, and you wil l find that they pair per-
fectly well iu tho stereoscope. I have also at homo 
tw I photographs taken in the same way with pre-
f i ' • " : i u i c result. Another very curious piece 
<<t rvil.Tico of tho same kind may also be 
"MatMiw^ I n 1857, Mr. Claudet brought 
utl«u>at Royal Society this very interesting fact ; 
an • . " I have noticed that when I hold my head 
• » c rUin position behind the focussing glass I 
* " . ' pwut t not as a flat, but in relief; but this 
M O M I bi 1*. toea in a certain position. I f I move 
f V * ' „ H" "llp' o r i f 1 m o T 0 b a c k > 1 1 0 8 0 
U<i found tho explanation of i t to bo that 
!",;•; -.1 » ; ' -uIar position tho picture taken by the 
J . - ' ' ' "' ''•"» "h i red bis right eye, and that 
r . i . l -'T' H*1' c - i m o t 0 h i s I o f t eJe- « he moved f L l T U \ \ l i n 0 0 1 two images, he 
\ u '. ? ; h o f 0 U B d o u t t h »-t i f helovered 
ay haU L» lean, than be lost tho effect also. Here, 
then, we have clearly two pictures from the two 
halves of the lens so combined as to give tho im-
pression of solidity. But ho went further than 
this: ho tells us, •' I f , instead of having a sitter 
before tho lens, I take two portraits of him taken 
at tho usual angle, and then throw the images of 
theso two together on the ground glass, I have, as 
I ventured to predict, an image in the focussing 
glass as if tho real sitter was bofore i t . " Sir 
David Brewster at the time scoffed at the idea; 
but i t was carried out in what was called the 
storeomonoscope, in which, by the combination of 
the two dissimilar pictures the apparently solid 
portrait was produced. Brewster s chief reason 
against the idea was that the rays could not get 
through the ground glass in the manner described ; 
but ground glass is not opaque, and rays 
can, therefore, pass through i t ; though i t was 
found that they were not stopped by the surface of 
the ground glass, oiled paper would not let them 
through. 1 havo brought this example forward to-
night because I thought i t afforded important 
evidence that stereoscopic vision in the microscope 
takes place in the same way, and that we have 
there two dissimilar flat pictures formed by the 
right and left halves of the objective, and that i t 
is the combination of these by the mind that gives 
us the impression of Bolidity. The depth of the 
object and its several planes, as Prof. Abbe calls 
them, can have little to do with i t , for i f this were 
so there must—one would think—bo different 
depths in the retina ; but certainly no physiologist 
admits of depth there, and we must therefore as-
sume i t to be perfect flatness. I t may, of course, 
be said, I f this is so, why do we get f rom two dis-
similar pictures this one impression of solidity ? 
Why do we get any distinct picture when we use 
the whole of the lens P How is i t we do not get 
confusion ? I t is a matter of difficulty no doubt to 
give any clear explanation ; but there is no avoid-
ing the facts that there are two pictures, and that 
they are dissimilar, and that in some way or other 
some kind of combination does take place, perhaps 
after the manner of my friend Mr . Francis Gal-
ton's combination portraits, in which he takes 5 or 
6 portraits, say of criminals, and by combining 
then produces a typical portrait. I t seems, then, 
clear that there must be different pictures of any 
solid object which are harmonised in some kind of 
way, which shows that there is an accommodation 
which goes beyond vision. 
Mr . Crisp said that at that late hour ho would 
compress into a very brief compass what he had to 
say in reply to Dr. Carpenter. He was naturally 
diffident in discussing a subject which Dr . Car-
penter had made so much his own; but as he could 
not but feel that Prof. Abbe was right, i t was 
desirable that he should now explain why, rather 
than leave i t for a future occasion, and this tho 
more so, as there had been some misapprehension 
of Prof. Abbe's views. 
Dr. Carpenter held that binocular vision was the 
result of two dissimilar pictures by opposite halves 
of the objective. Prof. Abbe entirely [agreed in 
this. 
Dr. Carpenter contended that the dissimilar 
images were produced in the microscope in the 
same way as with ordinary vision, that is with per-
spective shortening of the l i nes. 
Prof. Abbe showed, however, that oblique vision 
in the microscope was something quite different 
from ordinary vision ; in particular thoro was no 
perspective shortening of the lines. That Prof. 
Abbe was right, could be shown by a simple experi-
ment. I f an object were viewed with a wide-angled 
aperture, i t would be seen that it appeared of tho 
same size, whether i t was viewed by tho centre or 
the margins of the objective. The obliquity of tho 
rays made no difference in this respoct. Wi th 
ordinary vision, however, the object, if viewed ob-
liquely, would, of course, appear to be very much 
foreshortened. Again, take the case of a lined 
object. I f seen with the naked eye, the lines 
would be very much closer together when the object 
was viewed obliquely. Ho said a change occurred, 
however, under the microscope. The image of a 
diatom had always the same number of lines to the 
inch, however oblique tho pencil might bo. I t was 
important that this essential difference between 
ordinary and microscopic vision (which had ap-
parently boen worked out by no one besides Prof. 
Abbe) should be established, as tho assumption of 
no difference had led to some of tho strangest mis-
takes in microscopy, particularly the mare's nest of 
" all-round vision ; but keeping that in mind, i t 
might be noted that so far as Dr. Carpenter had 
gone that evening, the practical difference, between 
himself and Prof. Abbe came to bo very little, 
for Dr . Carpenter had confined himself to cases of 
oblique vision at an angle of less than 40". Now, 
tho discordance between the two modes of vision 
varies as to cosine of the angle of obliquity, and 
with such low angles the difference is less than 1 
per cent. 
Dr. Carpenter said that Mr. Crisp's explanation, 
though i t might require consideration, seemed to 
dispose of the difficulty' which he had fel t as to 
Prof. Abbe's views. He doubted, however, i f any 
reliance could be placed on experiments with the 
linos of diatoms, which were very unreal. 
Dr. Anthony suggested that the subject should 
be resumed at the next meeting. 
The President, in proposing a vote of thanks to 
Dr. Carpenter, said that he was sure he was in 
accord with the unanimous feeling of all present, 
in expressing the gratification which Dr. Carpenter's 
presence that evening had afforded them. 
M r . E . M . Nelson's observations on the Bacilli 
of tubercle were referred to by Mr . Michael, who 
said that Mr. Nelson had found that when ex-
amined wi th dark-ground illumination they take 
the light in an unexpected and peculiar manner, 
appearing like grains of gold dust on black velvet. 
Tho best effect was obtained by Swift's 140° con-
denser, wi th stop, illuminated by a lamp having a 
large-angled bull's-eye accurately centred and 
focussed. and the plane mirror. Excellent images 
are obtained by this method with a gin. and Jin. 
eyepiece or a -fa and a l i n . eyepiece. Mr. Nelson 
thinks three advantages accrue from this kind of 
illumination:—lst. The low power by which the 
organisms may be studied. 2nd. The great ease 
with which they may be detected in tissue ; and 
3rd. Saving to the eyes. 
Mr. Badcock described an observation he had 
recently made on some specimens of Surirelk 
Bifrons, which showed small processes similar to 
those found in tho Arcellinrc, and by means of 
which the diatoms seemed to be moved to and f ro . 
Mr. Guimaraens described a slide showing a true 
Xnnthidinn in Halifax coal strata, discovered by 
Mr. James Spencer, of Halifax, who also prepared 
the slide. 
Mr . Bolton's note was road on the finding in 
Eppinjr, Forest of the Rhizopod Clathrulina elegant, 
which forms a transition from the fresh-water 
Helioza to the marine Polycistina. This was, 
Mr. Bolton believed, the first discovery of i t i n 
England. 
Mr . Crisp asked that any Fellows finding Megalo-
trocha albojlavicans, or Lacinularia aoeialu, would 
send living specimens to Dr. C. T. Hudson, who 
was much in want of them for his forthcoming 
work on the Rotatoria. 
The President announced that the following re-
solution had that evening been passed by the 
Council, and gave notice that a special meeting of 
the Society would be held on tho 14th May next, 
for the purpose of taking i t into consideration, and 
passing such resolution as might be considered de-
sirable, whether of alteration of the by-laws or 
otherwise:— 
" That i t is expedient that ladies should be ad-
mitted as members of the Society, either as Fellows 
or Associates, or under such other title as the 
Society shall determine, provided that they shall 
not attend the ordinary meetings." 
The President also announced that in consequence 
of the change of librarian, the second Conversazione 
would be omitted for this session. 
L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
TH E soventh and closing meoting of the session, was held at tho large lecture hall of the as-
sociation building, on Monday, 2lst A p r i l ; the 
Rov. T. E. Espin, B.A., & c , in tho chair. The 
chairman, in proposing a resolution to elect the 
President and officers of tho Boyal Astronomical 
Society as associates ex-ojicio of the Liverpool 
Society, Baid these two were the only astronomical 
Bociotics in Eugland, and they in Liverpool were 
very desirous of acknowledging the many kind-
nesses thoy had received from Fellows of the 
Royal Society. As a new society, he also thought i t 
would bo of benefit to their science i f they were, in 
a manner, subject to occasional control and advice 
from tho older society, which, otherwise, there 
might bo some hesitation in giving. The resolution 
was then put to the meeting, and carried with 
much enthusiasm. 
Mr. W. H . Davios, F.R.A.S., in moving a vote 
of condolence to the mother of the late Mr. Gregson, 
said this gentleman was one of the promoters of 
tho Bociety, and had always taken a great interest 
in their success. 
Mr. Isaac Roberts, F.R.A.S., said he had 
been a co-worker with Mr . Gregson, and 
could testify to his unassuming and useful career. 
The motion was carried unanimously. 
The Rev. S. J . Perry, F.R.S., & c , then pro-
ceeded with his lecture entitled " Sunspots : their 
Bir th and Changes." The lecture was illustrated by 
90 photographic transparenoios, including the more 
striking solar phonomona of "veiled spots," 
faculro, surface gyrations, &c. Reforring to the 
birth of sunspots, Mr . Terry thought sufficient at-
tention had not been given to photographing 
facuhoand " r ice grains," for, by that means, i t 
was very probable the origin of suuspots might be 
traced. This was a branch he would specially re-
commend to members of tho Livorpool Society, and 
i f they succeeded as well as they had done in some 
of the stellar photographs he had soon, he would 
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venture to say their sun pictures would be second 
to none in the world. 
I n a oaper on the " Dark Spot on the Floor of 
Atlas," Mr . T . G. Elger, F.R.A.S., said about 
two years ago, Dr. Klein, ot Cologne, drew attention 
to certain small dark arcaB found here and there on 
the moon's surface, and usually associated with 
crater-cones. Together he thought they represented 
true volcanic vents, probably still in'a state of activity. 
Dr. Klein had pointed out four instances of these 
curious objects. (1) I n the Mare Nectaris, S.W. 
of Theophilus. (2) I n the Mare Vaporum, S. of 
Hygiuus. (3) I n the interior of Werner. (4) On 
the floor of Alphonsus. But, in addition to these, 
Mr . Elger had found in the interior of tho ring-
plain Atlas, two very interesting examples. The one 
on the south side of the floor he would particularly 
bring under the notice of the Lunar section of the 
Society. Fourteen years ago he had made a 
number of careful drawings of this object, and, 
on comparing them with recent observations, he had 
found changes in its contour, extent, and tone, which 
i t was hard to account for, except on the supposi-
tion that actual changes had taken place. 
I n submitting the results of his observation on 
the variable star 7r' Orionis (Proctor), Mr . W . H . 
Gage, F.R.A.S., said since there had been some 
confusion amongst stars named ir i n Orion, he was 
careful to point out i t was 7T1 i n Proctor's atlas. 
His comparison star had been n1 all through. I n 
the subjoined column he gave the observations of 
minima, and the approximate maximum he had 
obtained. 
Minima. 
Nov. 30th, 1SS3 
Feb. 22nd,1884 
Mag. 
4-2 
4-2 
Sum of Weights: 
f u l l weight = 10 
76 
Maximum v „ _ Sum of Weights from 22nd - u a S - Feb., to 21st March. 
March 21st, 18S4 3-5 52 
But observation could alone determine whether 
28 days as determined from these, or a semi-period 
of 20-5, waB the best of the two. A paper was also 
contributed on I i PerBei, by Mr . J . Baxeudell, 
F.B.A.S., and the papers from the Planetary and 
Lunar sections were ordered to be^printed in the 
" Transactions." Mr. Espin formally closed the 
session, and the meeting separated at 10.15 p.m. 
S C I E N T I F I C N E W S . 
AN O T H E R minor planet has, i t is reported, been discovered by Herr Palisa of the 
Vienna Observatory, l i e gives its position at 
date of discovery, A p r i l 26, lOh. 47m. 4s., V . T . ; 
as R.A. , 13h. 0m. 43s., w i t h a daily motion 
of — 44s.; N . P . D . , 93' 21' 41", w i t h a daily 
motion of — 0'. I t is of 12th mag., and reckons 
as No. 236. 
M r . AV. T . L y n n has just issued (Stanford) a 
Handy-book o i Astronomy entitled "Celestial 
Motions," which gives i n a concise fo rm the 
most important facts which have been discovered 
regarding the motions of the celestial bodies and 
tho dimensions of those belonging to our own 
system. M r . L y n n includes a table of the minor 
planets, from which we find that Herr Palisa is 
now only one behind Prof. Peters, of Clinton, 
N . Y . , the latter having discovered for ty- two of 
theso comparatively speaking diminutive bodies. 
I t would seen that the comet credited to M r . 
Ross (see p. 141) was really first seen i n Tas-
mania on Christmas Day. M r . Tebbutt has 
calculated the elements f rom his observations i n 
January, and gives time of perihelion passage for 
the meridian of Greenwich as Dec. 25-30038, 
1883 ; longitude of perihelion, 125° 44' 24"; 
longitudo of ascending node, 264° 24'; inclina-
tion, 65° 0' 55 ; and log. of perihelion distance, 
9-491046 ; motion retrograde. The longitudes 
refer to mean equinox of 1384. 
Dr . Waldo has recently completed a normal 
clock for the observatory of Yale College. The 
movement and pendulum uro parts of Bond's 
gravity escapement clock, which had a splendid 
record at Liverpool under M r . Hartnup, and 
afterwards under Prof. Rogers at Cambridge, 
Mass. Dr . Waldo has had a case made of cast 
iron wi th planed surfaces, to which the plate-
glass doors are clamped. A n air-pump at tho 
side enables the case to be exhausted as desired. 
Thermometers, a barometer, and a vessel of 
chloride of calcium are placed inside. Tho 
case rests upon two substantial brick piers 
i n the clock-room of the observatory, which 
has been built wi th a view of obtaining uni -
fo rmi ty of temperature. 
A t tho Royal Victoria Coffee Ha l l , Waterloo-
road, Dr . W . B . Carpenter w i l l , on May 6th, 
deliver a lecture on " Ice, and its Work i n 
Earth-shaping " ; on May 13th M r . V . Boys 
w i l l lecture on " F i r e , Electricity, and other 
Forms of Power " ; on May 20th Prof. Soeley is 
to say something about a " Working Man's 
Dinner " ; and on May 27th, M r . Lockyer is to 
lecture on the " Recent Eruption of Krakatoa." 
Some of the papers to be read at the Society of 
Arts promise to be of interest. On May 7> Mr-
V . Boys w i l l read one on " Bicycles and 
Tricycles" ; Prof. Fleeming Jenkin, on May 14, 
w i l l explain "Te lphe rage" ; and on May 28, 
M r . I . Probert w i l l read a paper on " Primary 
Batteries for Electric L i g h t i n g . " I n the section 
of Applied Chemistry M r . C. R. Aldis W r i g h t 
w i l l , on May 8, read a paper on " Cupro-
ammonium Solution and its TJse i n Waterproofing 
Paper and Vegetable Tissues." 
The Kew Committee of the Royal Society have 
affiliated to the Department for the Examination 
and Verification of Scientific Instruments, a 
branch where watches w i l l be rated for makers 
or the public, on moderate terms—that is, £1 Is., 
10s. 6d., or 5s. 6d., according to the class i n 
which a certificate is desired. A statement of 
the " g o i n g " w i l l be issued w i t h each watch 
tested, and certificates of merit w i l l be awarded 
to those of superior excellence; the certificates 
being drawn up in conjunction w i th the directors 
of foreign observatories in Buch a manner as to 
possess an equal value wi th those already granted 
by the Geneva and Yale College observatories. 
Fu l l particulars can be obtained f rom the Super-
intendent, Kew Observatory, Richmond, Surrey. 
Tho final meeting of electricians to determine 
the practical units of electricity commenced in 
Paris this week. 
The I ron and Steel Institute holds its annual 
spring meeting this week, and, judging by tho 
business paper, the memberB w i l l havo plenty to 
do to read and discuss a l l the papers. 
The B i l l for constructing an electric railway 
f rom Regent-street to St. Martin's-le-Grand, 
wi th a branch to Charing Cross, is opposed only 
by the Metropolitan Board of Works, clauses 
having been inserted which satisfy the other 
exponents. 
The judgment i n the caso Wostinghouse v. 
L . and Y . Railway Company seems to have boen 
misunderstood. The j u r y found that the 
plaintiff 's invention, as described in the 1874 
patents, was new and useful, and had not been 
infr inged by the defendants ; but as to the 1873 
patent they found that tho invention was now 
and useful, and had been infringed by the 
defendants. Certain points wero reserved by 
the learned j udge for consideration, and those 
he decided i n favour of the plaintiff . 
I n a recent accident near Bar Lo Due, E . of 
France Railway, the Westinghouse brake once 
more proved its efficiency by preventing what 
what would have been a terrible disaster. The 
train was thrown off the rails whilst running at 
about 40 miles an hour, but by the promptitude 
of the driver, and tho power of the brake, i t was 
brought up i n a few seconds without serious 
i n j u r y to anyone, although a few seconds more 
would have found the whole train in the river. 
The accident was caused by tho malicious removal 
of the bolts f rom a fish-plate; but the train was 
actually stopped before the last carriage reached 
the loosened ra i l . 
A t the meeting of the Royal Society of Edin-
burgh last week, Abbe Renard delivered an 
address on the results of an examination he had 
made of dust collected in the snow on Ben Nevis. 
He thinks the quantity of organic matter is too 
great for the dust to be of cosmic origin. 
I n a paper contributed to the Geological Maga-
zine, M r . C. Reid, of the Geological Survey, 
expresses the belief that tho formation of soil is 
not generally duo to the weathering of tho un-
derlying rocks. I n order to form a good Boil, a 
mixture of materials f rom different rocks is 
necessary ; and i t seems that, on high ground, 
such a mixture can only be effected by means of 
wind. Mr . Reid therefore sees the origin of most 
fertile soils- in the finely divided mineral matter 
and organic dust which is constantly preeont in 
tho atmosphere, and was probably far more 
abundant in former periods, when tho climate 
was colder. The author believes that i t is " to 
the keen cast winds of spring that wo owo i n a 
great measure the fe r t i l i ty of our country." 
L E T T E R S T O T H E E D I T O R . 
[ We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should bs drawn up as briefly as possible.] 
All communications should be addressed to the EDITOH of 
the ENGLISU MECHANIC, 81, Tavistockstrcct, Covent-gardm, 
W.O. 
All Cheques and Post-office Orders to be mads payahtt to 
J. PASSUOM EDWARDS. 
*,* In order to facilitate reference, Correspondents, when 
speaking of any Utter previously inserted, will oblige bjf 
mentioning the number of the Letter, as well as the page on 
mhich it appears. ^ _ .. _ 
" I would have everyone write what he knows, ana ss 
much as he knows, but no more: anil that not in thin 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicka; a vice 
from whence great inconveniences derive their original." 
—Montaigne's Essays. 
S T A R M A G N I T U D E S . 
[22049.]—IN letter 22610, Captain King sug-
gested that I should havo given a formula for con-
verting the magnitudes quoted by me (letter 22534) 
from Prof. Pritchard'a paper iuto " direct measures 
of brilliancy." The following wi l l explain the 
principle on which these magnitudes are based. 
Presuming that Prof. Pritchard's standard star 
is Polaris, assumed = 2 05 (•' zenithal magnitude " ) 
and that he assumes a light ratio of 2 512, that is. 
" the ratio of the intensities of light which shall 
define the meaning of ' difference of a single mag-
nitude ' between the light of two stars." 
Let L M represent the light of a star of mag-
nitude M. 
Let J j / n + j the light of a star one magnitude 
fainter. 
J »» + ! 
fainter. • 
And so on, we have 
L ,. = 2-512 L„ m 
+ 1 
2 = 2-612 L„ , 
and generally L M + 
... L M = (2-512)* L „ 
>m + 1 
2-512 L,„ + , 
+ 3 
= 2-512 L , „ + n + 1 
h 2 - (2'512)> L * 4 3 
and generally Lm *= (2-512)" L ( ) 1 + „ 
Or in logarithms— 
Log. L m = « log. 2-512 + log. + „ 
or Log. L m = n x 0-4 + log. L„ ( + „ 
Suppose M = 1 and n = 2. 
Then L , = (2-512)* L , = 0-310144 L , . 
that is, the light of a star of 1st mag. is 6-31 times 
the light of a star of 3rd mag. 
Taking tho case of « Auriga) (Capella) and Sinus, 
we have difference of magnitude, 
• = 0-09 - ( - 0-95) = 1-04, 
and log. L m = 1-0-1 x 0-4 = 0-416. 
. - . LOT =i 2-61; 
that is, according to Prof. Pritchard's measures of 
these stars at Cairo, the light of Sirius is 2-61 times 
the light of Capella. I n the Bame way, i t may be 
shown that Sirius is over 6 times as bright as 
a Aquilm. 
I n the case of a binary star, we may calculate 
the combined light of the component 
follows: 
stars as 
Taking L and L , m 4 n 
as the lights of the 
components, we have, as before, 
L ) R T = (2-612)" LOT 4 », and •-L„ 
LOT 
(2-612)» ; 
and as the fight of the combination—which call L , 
— w i l l evidently be the sum of the lights of the 
components, we havo 
= L »« 4 
LOT 
(2-512)" m + n~ m ' 
_ L M (2-S12)» 4- LOT 
(2*12)" 
Now, i f x = diff. of magnitude between the com-
bination and the brighter component, we have 
L , = (2-512)' Lc + X 
on LOT (2-512)" + LOT _ ( 2 . J 1 2 ) I L 
^2-612)" 
I f we assume the light of the brighter component 
= 1, we have 
(2-512)" 4 1 _ ( o . 5 1 2 V . 
(2-512)" 
Now, i f « = 1, we have 
(2-512)' = ! g § . . 1-4. 
.-. x log. 2-512 = log. H = 0-14613, 
or 0 1 * = 0-14013 and x = 0-35. 
,*, magnitude of a combination of two stars of 
3»i and 4m = 3 0 - 0-36 = 2-05. 
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lines), through which Is tapped tho bod sorow to 
receive tho screw which carries tho chair. 
To tho top of this scrow is flxod a circular block 
0, Rin. dia. and 3in. thick, tho shaft of tho .screw, 
loft Bquare for tho purpose 3^in., being let into and 
through tho block, and woll pinned from tho out-
side. I thon took a Windsor chair, and cutting oft 
tho legs, securely fastened i t to tho circular block, 
tho bottom of tho chair being planed true to f i t 
tho block, and thon glued to i t , with dowels also let 
into tho chair. 
Tho scrow is 2Jin. dia. and 15in. long, and is 
then turned down to l j i n . dia. for 15in. more, 
passing through a circular bearing D 12in. thick 
and 7in. dia., about 12}in. below the bottom of the 
bod scrow. This keeps tho screw and chair per-
fectly rigid and steady. Tho screw runs easily, 
mid tho chair by i t can bo raised or lowered a ; 
jleasure. Wbon at its lowest, the chair rests on 
;ho top of tho stand, and is then 3ft. high, and i t 
can be raised to 4ft. , which is the right height when 
tho toloscope is vertical. The whole is made of 
well-soasoned beech. 
The platform is a very great advantage, and 
may sayinan oquatoroal i t would have to be smaller 
to movo more easily, as tho eyepiooo changes 
its position much more ; but it might be adapted, 
and tho way that all positions can be commanded, 
and the ease and pleasure of doing so, can only be 
appreciated by experience. The chair is, of eourse, 
placed on the platform. 
Fordingbridge. T . Weat lake . 
C O M E T PONS-BROOKS. 
[22G87.]—I AH very glad to find, from tho re-
marks of Mr. Gemmill (p. 122) that my estimates 
of brightness wore not very far WTong. When I 
camo to compare my estimates with the maghitudos 
* of Hois, and fonnd that he had both a Fegasi and 
a Andromeda? as second magnitude, I took i t for 
granted that I hod made a mistake, and this opinion 
was strengthened when I found that Argewnder 
also had both of tho stars as second magnitude. I 
overlooked the fact that neither of those authorities 
divided their magnitudes as close as " ten ths" in 
their uranometry. 
I am also obliged to Mr. Gore (p. 516 of your 
last vol.) for his explanation in regard to the 
brightness of r and v Cygni. He, however, mis-
understood my difficulty. I t was with regard to a 
and not y Fegasi; but the letter of Mr. Gemmill 
has cloared up the matter. 
This comet bothered mo considerably in trying to 
ostimato its brightness. I had, of course, often 
observed previous comets, both with the telescope 
and tho naked eye, but had never tried a regular 
and systematic series of observations, with a view 
of determining the relative brightness, and I at 
once found i t difficult to compare a diffused mass 
of light with a compact point l ike a star. I notice, 
i in tho Apri l number of the Observatory, that Mr . 
.Sawyer also found some difficulty in comparing the 
comet with the neighbouring stars; but he suc-
ceeded better than I did, being an older and more 
experienced observer. Still, I find, upon com-
paring some of my observations with his, that our 
results fairly accord. 
In regard to the matter of the tai l , I would say 
that this was first suspected by me with tho tele-
scope on Nov. 30. That was the only observation 
made by me in November, for I bicycled nearly all 
of our county roads during that month. On 
Doc. 3 I was not so positive about seeing the t a i l ; 
but on Doc. 5 I felt pretty sure of i t again. I was 
unfortunate, however, in seeing the tail with the 
naked eye, for just about the time the weather 
would cloar up the moon would begin to put in its 
appearance, and rice rerjrf. On Jan. 13 I Baw tho 
comet with tho naked eye through light mackerel 
clouds before going up in the observatory, and I 
must say I was considerably surprised at its bright -
ncss, and expected to see, of course, something like 
a n?si*>ctablo tail when the clouds got away. I t 
looked so bright between tile clouds, that I could 
hardly believe i t was the eomet, and was wonder-
ing at first what star it was; but when the clouds 
rolled off, tho moon was up and tho sky bright, and 
my expectations disappointed, for tho tail was very 
faint, i f at all noticeable. On tho 17th tho tail was 
very prominont, tho moon being far out of the way. 
I think it probable that the tail was visible to my 
unaidod eye on Doc. 28 and 29 ; but as I was not 
positivo about i t , I preferred to err on the side of 
uncertainty. By the way, i t seems to me that 
something must have bocn going on in the comet 
about that time. On the 27th the tall was only 1 V 
long to me : on the next night it was plain for 1|°, 
and could uo traced faintly to 3 ' ; but on the 29th 
i t had shot out a straight, bright streak of light to 
tho length of 3|° certainly, and oould be seen 
faintly to 4" or so. 
On tho first night the nucleus was star-like and 
evident, nothing around it except the coma, but on 
tho next two nights the nucleus bothered me, aa I 
could not satisfy myself as to whether it Was dis-
tinctly stellar or strongly condensed.' In the March 
number of the Sidereal Messenger, I gee that Com-
mander Sampson speaks of the marked increase in 
Jleqwnj E c f Gorlitv & Aqnppa, 
1Z I f 10 
yiatia 
"> nip." ' 
l<cr 
length of tail between Dec. 27 and 28, but says 
nothing about its appearance on Dec. 29. I do not 
know whether tho comet was observed on that 
night at Washington. I suppose not, however, as 
in the observations as published in the Aslrnnomische 
Naehriehtenj no mention is made of that date: The 
increased brightness and length of tail was much 
more noticeable to me on the 29th than on the 28th, 
and at the time forced itself so on my notice that 
I forgot about the tail being faintly seen to 3" the 
night previous. As Mr . Gemmill remarks, I have 
since learned that the strange appearance of comet 
on Jan. 13 was seen by various other observers at 
the same time. I notice that a paper was read 
before the Paris Academy of Sciences on Feb. 11, 
by M . Perrotin, of Nice, on the appearance of tho 
comet on Jan. 13 and 19, but I havo seen no ac-
count of what the paper was. Also that at the 
meeting of the same body on March 10, M . Faye 
read a paper in which he held that the singular 
changes in the appearance of the late comet were 
due to the rapid change in the point of view of tho 
comet itself, as seen f rom the earth. His theory 
was to be published and illustrated in the next 
number of the Comptes Rendus; hut I am not well 
enough acquainted with French to rend the article 
with interest, even i f i t wore accessible to me. 
Probably some reader could explain M . Fayo's 
theory i f the matter is of sufficient interest. 
Our printer made a curious mistake about my 
name the last t ime: but I Bupposo my writing was 
bad. and tho signature being the only part not 
written with the type-writer, lie had to guess at i t . 
W . H . Nnmsen . 
Baltimore, U.S.A., Apri l 23. 
8 E L E N O G R A P H I C A L — F R A C A S T O R I U S 
A N D N E I G H B O U R H O O D - R E G I O N E 
OF G O D I N A N D A G R I P P A . 
[22688.]— I N the letter which accompanies his ox 
ceilent drawing of Fracastorius and neighbourhood, 
and which appears on page 166 of the presont 
volume, the Rev. J . Bone, M.A. , is kind enough to 
refer in flattering terms to the solonographical work 
which is being undertaken by tho Lunar section of 
the L . A. S. I am very hopeful that his interesting 
remarks and appeal wi l l induce many of our readers 
to volunteer their services in this cause. Reforring 
more particularly to the drawing itself, I would call 
attention to the fact that a number of craterlcts are 
shown by him, more particularly to tho N . and W. 
of Fracastorius, which do not appear in Neison's 
map, nor on any others wi th which I am acquainted; 
all these, of course, require confirmation, and thus 
furnish very suitable work for the possessors of 
telescopes of moderate apertures, the employment 
of which on systematic work like this (and which 
grows in interest as one proceeds) fa far more likely 
to produce good results than desultory moon-
staring or stargazing. The amount of nsoful work, 
that can be accomplished by those uBing apertures 
of 8in. and upwards is unlimited. I note that, 
through somo unfortunate mishap, the " i n i t i a l " 
letters which Mr . Bono uses in the contoxt do not 
appear on his drawing, and thus somewhat mar tho 
interest and value of tho same. 
I have, through tho kindness of our secretary. 
Mr . W . H . Davies, F.R.A.S., still a number of 
lithographed key plans of Fracastorius, copies of 
which I shall be plooBod to send to any who can sco 
thoir way to render us assistance. 
I have also prepared a key-plan of tho region E. 
of Godin and Agrippa, and as the s inio is of some-
what simple nature, I have vestured to send a copy 
herewith, which, perhaps, our good Editor may be 
able to publish with this letter. I have divided i t 
into degrees of Lunar latitude and longitu le, which 
wi l l facilitate the insertion iu their correct places, 
compared with each other, of the more ininuto 
detail which we hopo to get mappod. This region, 
besides containing sopar.ito objects of unique 
interest, such as Hyginus N . , presents examples of 
almost every kind of formation. Neison says, 
with regard to tho same: "East of Agrippa and 
Godin is a mountain region of very irregular 
nature, f u l l of bright crators and cratorlets, only 
tho general appearance of the larger objects having 
as yet been drawn." 
Here we have, then, a further field for our 
endeavours. Who wi l l help f 
W . Goodacrc. 
Clova-road, Forest-gate, E . 
R E V I E W O F T H E L I V E R P O O L A S T R O -
N O M I C A L S O C I E T Y ' S SESSION, 1883 
— 1 8 8 4 . 
[22689.]—IT is soldom that a socioty wins popu-
larity so rapidly as tho Liverpool Astronomical 
Socioty has done. The rapid increase of members 
has, I think, been almost without precedent. Last -
ing back over tho numbers of the Abstracts of the 
Session just closed, I liud that no fewer than t i f ty -
four new members havo joiuod during the session. 
Considering tho many attempt! that have been 
made to found nud work amateur observing astro-
nomical societies, which havo all resulted in 
failures, the Liverpool Astronomical S iciuty may 
woll bo a sourco of wonder and congratulation. 
Even the Selonograpliical Sociuty, made up as i t 
was of tho first men in the world in lunar 
work, has como practically to an end. Thcio 
are some seventy members, but nothing is pub-
lished and nothing dono in the nunio of the 
society, as was pointod out in your columna 
somo time ago. The flourishing condition of tho 
Liverpool Society is duo to the energy of cortain 
oftioers, more especially tho socrotary, whoso zeal 
is beyond all praise. Looking over tue abstracts of 
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meetings, I find two addresses have been given, one 
by Professor Pickering at the opening of the session, 
the other by Rev. Father Perry at the close of the 
, session, the last to an audience of fu l ly eight 
tamdred people. The Abstrncts contain upwards of 
f i f ty papers, and have gradually been enlarged 
from eight to fourteen pages, while woodcuts and 
O'igravujgs to tho number of eight have appeared. 
The most important work, however, is the sectional 
work of the society. The following arc the sections 
formed, with the names of those appointed to the 
direction of them : — 
rianetary W. S. Franks, Esq. 
Lunar W . Goodacro, Esq. 
Soltx Mi68 E. Brown. 
Double Star Eov. J . J . M . Perry. 
Coloured W . H . St. Q. Gage, Esq. 
Variable Eev. T . E. Espin. 
An Optical and Instrumental section is to be formed 
ext session under Mr. A.'H.jWassell, a well-known 
and esteemed writer in these pages, and Photo-
graphic and Meteoric sections wi l l also be under-
taken it is hoped. 
'I ' l i f Planetary section has already sent in a very 
interesting report, which wi l l shortly be published ; 
the. L n r i i r section is also very busy, as is shown 
from H i . Bone's letter. The observers of variable 
sturs turriish the determination of the maxima of 
six variable stars. The othor sections are more 
recent, sad havo not yet sent in any regular report. 
Miss Brown, however, gives in Abstraot No. V I . , 
a review of solar activity during 82-83. 
I t would be impossible here to give any account 
of the correspondence thrown upon the directors of 
the sections. The work is onerous, and the society 
is to be congratulated on having so many willing 
hands. The donations of books and pamphlets 
h ive been very numerous, 181 having been received 
during the Bession. One of the many acts of 
generosity which the society has to record is the 
loan by Sir. Howard Grubb of the eplenaid instru-
ment for carrying on stellar photography. This is 
an equatorial stellar camera with a lens of 41iu. 
sue/tare. This was placed in position at the end of 
February, aud several thouaand stars have been 
photographed with' exceedingly interesting results. 
Wi th an hour's exposure, stars down to the smallest 
in Aij;o!ander (!•.& mag.) are shown; with longer 
exposures sturs are shown probably below 11 mag. 
The work of reducing the magnitudes f rom the 
photographs is being actively pushed on, and i t is 
hoped that the first 600 w i l l bo in the planter's 
hinds in a few weeks. 
Such is a short and very incomplete review of the 
Liverpool Astronomical Society's session, 1883-
18154, a society which was started through the pages 
of thn E N G L I S H MECHANIC , and which is one of the 
many good things which have sprung up through i t . 
T. K . Eap in . 
The Liverpool Astronomical Society's Observatory, 
Church-road, Weat Kirby, Birkenhead. 
L I S T OF L A R G E TELESCOPES. 
[22690-.]—To the list of large telescopes given by 
"11 . S." in the last number of the E N G L I S H M E -
CHANIC (letter 22064) allow me to add the follow-
ing:— 
R E F R A C T I N G T E L E S C O P E S . 
OhBi'iv<itory. Aperture. Maker, 
Paris 10 -6iu. Henry Bros. 
Algiers 12 5iu. Henry Bros. 
Lyon 12-7in. Henry Bros. 
Paris 16-0iu. Henry Bros. 
The i! 1 -5in. silvered glasa of the Observatory of 
Tou'ovae haBbeeu made by Messrs. Henry Bros., 
the eqwatorW mounting only is by Mr. Secretun. 
i Montfouge, 2ud May. ' P . H e n r y . 
N O T E S A N D Q U E R I E S A B O U T T H E 
TELESCOPE. 
[22691.]—Cm or two points in the second of Mr. 
Duiilnp 'o interesting communications uuder the 
alxive heading (letter 22019, page 166) seam to cat} 
for brief comment. The account in the Comptci 
Jb-mlus is rather meagre, but i t would seem that 
M M . Piirrotiu aud Timliuii saw Uranus somewhat 
differently w i t h tiM 11'Jin. refractor at Nice than 
the very few other observers who have succeeded in 
detecting markings ou the minute disc of this 
distaut planet have. The most reliable observa-
tions—if observations of such exceedingly fuint and 
miuuto shadings may be in any s i n s n termed 
reliahli—appear to be those made by Prof. Yuuug 
and his assistants in tho spring of lust year with tho 
splendid refrsctur of the Hulsted Observatory, 
Princeton, U.S.A. An account of these wil l be 
found iuAst. AV« A., No. 2645. The markings seen 
then and some 14 years ago by Mr. Bull'ham, seem 
to have resembled thn belts of Jupiter anil Saturn 
more th in the spots of Mars. The ellipticity of the 
planet seems to be considerable. M o l l r forty 
years ago found ,'„th,ui>d from last year's measures 
N tn n i .T-.illi (javn it un X. uudYonuR , l , . 
M i Tolibutt has lately drawn at lent ion to the 
fact that Uranus in 1882 wae iu opposition, very 
close to perihelion, having been gradually getting 
brighter at each successive opposition during the 
last forty years, so that the planet during the 
present and the next two or three years would, i f 
tho altitude were a little higher, be very favourably 
placed for the detection of markings and satellites. 
On March 18, 1878, 67 days after opposition, he 
sound Uranus equal in light to the 5J> mag. star v 
(Nu^ Leonia. (Journal of Royal Sooiety of New 
South Wales, X I I . p. 220). 
I have already alluded to the observation of 
7 Andromedm at Lyons, in the E N O L I S H MECHANIC 
for July 14, 1882. I must eoufessthatl can hardly 
understand how the close pair could be seen 
" sharply divided " in a refractor of 6-5iu. aperture 
with a power of 200 only, andM. Andrews statement 
that the stars are of the 8th, and 11-12th mag., 
does not simplify matters. 
Pending " F.R .A .S. 'a" reply as to the visibility 
of the 6th and 6th stars of the Trapezium of 0 Orion is 
in his telescope, I may say that both havo indubit-
ably been seen by Mr. Burnham, with 3in. aperture 
(of his 6iu. Clark, now at Madison), by Dr. Gi l l 
with a ::»iu. Ross, and by Capt. Noble, Dr. De La 
Rue, anil Herr Tempel with refractors of about 
4 j iu . aperture, to say nothing of observations by 
several other telescopists, while the fifth haa been 
measured by Dawes with a 3j iu. telescope. I have 
been unable to see the article of Dr. Klein's, f rom 
which Mr . Duulop quotes ( E N G L I S H MECHANIC, 
Dec. 7th, 1883, letter 22152), as wo do not possess 
the Wochenschnft for March, 1882, at Burlington 
House. 
Apr i l 26. H . 8 . 
T H E O R Y OF T H E A C H E O M A T I C 
O B J E C T - G L A S S . 
[22692.] — A T the time when " O. V . " was deal-
ing with this subject in the beginning of the year, 
I came across in an old edition of the Mncyclopiedia 
Britt. a long article on i t , which I copied out at some 
length, intending to send i t to our columns for 
" O. V.'s " examination and criticism. Curiously 
enough, the very next number contained the greater 
portion of what I had proposed sending, so I did not 
at the time proceed further. I now recur to i t to 
ask " O. V . to kindly give hia opinion on one or 
two points not dealt with in the number in question 
(February 8, p. 486). 
I n the article in question i t is stated that the 
usual practice of the London opticians at that time 
was to make the anterior surface of the crown lens 
I of the radius of the posterior surface, whence cer-
tain values aro obtained for the other surfaces, and 
i t is remarked that i t is better in large apertures to 
correct the aberration for about J of the aperture. 
I t is then added that in the first example given (the 
table V . of " O . V . " ) i t is found by trigonometry 
that in an o g. of lOOiu. compound focus there 
remains of spherical aberration nearly u l„in. while 
the colour aberration ia over-correctod above Jin.; 
the former has been diminished about six times, the 
Utter about thirty times. Both the remaining 
errors wi l l be diminished by increasing the radius of 
the inner surfaces. Again, i f we use two crown 
lenses we diminish the aberration to one fourth. 
W i l l " O. V . " kindly say how far he accepts the 
above as true; and, assuming it to be practically cor-
rect, wi l l he say how such a triple o.g. would com-
pare iu its performance with a modern double o.g ? 
One remark puzzles me: i f the errors would be 
reduced by increasing the inner radius, why should 
not the increase be carried sufficiently far to entirely 
compensate the errors ? 
Taking-"" O. V. ' s " table I V . , iu which only two 
radii are employed for the whole six surfaces, is i t 
possible to carry i t further and make five surfaces 
of the same radius ? I conclude, i t is not possible 
to have all six alike. 
Taking " O. V . ' s " table V I . i t may be uoticed 
that the radii are very nearly J and U the focal 
length for the different surfaces. Would the 
adoption of these proportions materially affect the 
corrections '; 
l a m deBirouaof knowing whether an o.g. is prac-
ticable in which the first leu* shall bo a plano-convex 
crown with the plane side towards the object, and 
tho hinder lens (whether of a doublet or a triplet) 
with the last surface of a radius equal to the com-
pound focus, so that rays shall enter and leave the 
combination uormal.to the first and luBt surface. I 
fear the increased aberration of the crowu leua whou 
so placed would render tho correction almost im-
possible, f rom a practical point of view. 
As regards the dialyto, why is it not poasiblo to 
correct tho crown convex by a single concave flint 
inatead of using a combined Mint aud crown us the 
corrector? N o t an Opt i c i an . 
P R I M A R Y B A T T E R I E S FOR E L E C T R I O 
L I G H T I N G . 
[22693.]—A snouT timo ago, the writer was able 
to obtain, through your valuable paper. Borne use-
ful information and determined from that time to 
Loco mo unuhserlber. . • 
H • haa uoticed, in almost every issue, inquiries 
re primary butteries for electric lighting, some of 
them exceedingly absurd; others evidently f rom 
amateurs who had bought so-called electric light 
batteries + the supposed necessary scientific ami 
practical information how to work them, but 
probably — even comparative after-success. 
Electric fighting by means of primary batteries is 
not such a myth as some of yourreaderamay imagine. 
I t can be done with perfect success ; but you must 
go beyoud quart jars and the apparatus usually 
bought by amateurs. Cells of large capacity must 
be constructed and made to stand permanent use, 
with arrangements for charging and discharging by 
simple mechanical means, thus obviating the con-
tinual connecting and disconnecting of terminals, 
and the necessary liability to bacT contacts, and 
probably uuestimated introduced resistance, and 
wear and tear of Bame. Again, tho proper propor-
tions of quantities of inner and outer cell solutions 
must bo determined or kuown; they must bo 
coupled up to give the results which are most 
economical, and which may vary with the typo and 
number of lamps required; theymust, of course, have 
the smallest possible internal resistance. Another 
difficulty is to get a really good porous pot. Very 
pure and well amalgamated zincs should be used, 
also the best plate carbons ; nor should the coupling-
up connections be exposed to the fumes arising 
f rom tho chemical action of tho majority of bat-
teries. 
The writer has used, often, and with tho greatest 
success, a modification of the Buuson battery made 
well after the abovo description. They are prefer-
ably made like a trough, divided into six or eight 
cells or compartments, about 12in. by 12iu. by 5in. 
broad, or 9m. by 9in. by 4iu., each cell containing 
a porous pot and two zincs aud two carbons. The 
E.M.F. ia 1-85 to 1-9 volt, and the internal re-
sistance -03 of an ohm. From 60 to 70 amperes 
are obtained on short circuit. W i t h 30 such cells 
coupled, two parallel, I have run, considerably over 
their candle power, 20 10-c.p. Swan lamps 4J 
hours per night for two consecutive nights without 
recharging, and the battery was not then exhausted. 
Again, I have run 10 10-c.p. lamps (giving at least 
12 to 14-c.p. light each) for 14 hours consecutively 
off 12 cells in aeries. 
The cost would be under £d. per hour per lamp, 
calculating zino conaumed and solutions requisite. 
Again, with another battery of the bichromate 
type, and of somewhat similar construction, the in -
ternal resistance is -025 ohm, aud the E . M . F . 2-25 
volts ; when joined iu simple Bories, no percoptible 
polarisation occurs i f not more than 8 amperes of 
current be used for lamps; by coupling thorn two or 
three parallel more than t w o or three times, 8 
amperes cau be continually utilised i u lump circuit. 
These batteries ruu for three or four uights without 
recharging, the "endoamoao" being slight owing 
to both liquids being approximately of tho same 
specific gravity. This battery costs more to run 
than the former one, but has the advantage of not 
fumiug to any serious extent. There ia again a 
battery of iron and carbon, which gives very fairly 
economical results; but tho writer has not made 
tho samo practical tests as with the former types. 
From the above i t w i l l be seen that this mode of 
lighting can be successf ully carried out; the oost 
of maintenance is naturally higher thau the gas 
supply in large towns; but this is not alwaya an 
absolutely essential point. Again, a certain amount 
of time must be devoted to them for charging, 
cleaning, &c. W i t h the above meutioned batteries 
kept in proper order, 60 lamps of 10 c.p. each 
(Swan) cau easily be run, and have been run for 
lengthened periods. The above -meutioued figures 
have all been obtained f rom the actual working 
experience of an E l e c t r i c a l Engineer . 
T E L E P H O N E P A T E N T S . 
[22694.]—THKEK is some satisfaction in learning 
that Mr. MacCarthy (p. 188) has been " amused 
a t " tho answers given to queries ou patent rights, 
but why he should be "surprised" as well paases 
comprehension. i 
I t is a satisfaction to find that a man who soorns 
facts can be am used at their statement, becausohe wil l 
obviously continue a subscriber to tho " E . M . " for 
tho amusement it gives him. Before Mr. MucCurthy 
ventures to assert dogmatioally that " you are not 
in any way liable for making any patented article," 
it would bo amuaiug for huu to mad tho actual 
" letters patent," or pay a solicitor lis. 8d. for an 
opinion; or perhaps i f ho would but thi 'ik out tho 
question, " What is the good of a patent i f anyone 
is at liberty to muko and use the invention f " the 
truth might dawn upon him. The case he cites ia 
simplv an instance of expediency. I t was " expe-
dient" for the manager to return the telephones 
because his company might have been incouve-
nieuced by having their wires cut, that is all. 
Without saying that tho decision in the telephone 
case is altogether just, I inuy bo allowed to point 
out that at any time before Boll aud Blake, intro-
duced thoir telephones i t was opcu to anyone to 
uitrmluoo •iutlluf iimtrumotiU ; but Uioao luvontoni 
having acquired a right to what I consider is their 
property (in every souse of the term), it ia a new 
1 
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522) out of couoeit with his dialyte, hut jS Cygni ia 
no test at all for a l i u . pocket telescope. 
" L . C." (query 54355, p. 522) wi l l find no more 
sensitive hygrometer in the form he requires than 
the so-called " catgut," of which violin strings are 
made. 
A F e l l o w of the R o y a l A s t r o n o m i c a l Society. 
C O L O U R E D D O U B L E S T A R S - L U N A R 
S E C T I O N OF T H E L . A . S . — S T A R -
G A Z I N G O N T H E R I G I S O H E I D E O K — 
T H E M I L K Y W A Y . 
[23129.]—I MUST apologise for my apparent 
neglect in not answering the questions of some of 
our correspondents; but I have only just returned 
from Switzerland. 
A question has been raised as to the probability 
o£ some of the coloured stars being really double, 
the componcuts, together making up the peculiar 
colour of the apparently single star. Besides the 
plan for testing the effect of the combined star 
images suggested by our esteemed correspondent 
" F.R.A.S.," i t would surely be possible, in the case 
of the closer stars, to make the images of the two 
overlap by slightly putting them out of focus. Mr . 
Webb accounts for the flashes of green in Antares 
by the existence of Mitchel's companion. Perhaps, 
T JO, the discrepancies in the colours of the closer 
pair of y Audronied;u may be due to the confu-
sion of images iu a telescope not capable of sepa-
rating the discs completely. 
I am very glad to see that Mr. Franks confirms 
jay estimation of tho colour of a Geminorum. I 
stain often observed the star, and with all sorts 
of apertures, reflectors and refractors, aud always 
wi th tho same result. A gentleman, however, who 
was observing with mo one evening could not see 
the least trace of green, and after much attention, 
yaid mo a compliment about that colour which I 
n ?ed not mention here. I have unfortunately mis-
laid my number of the " E . M . " (April 11th, I think) 
in which " F.R.A.S." gave his list of colours, and 
which also contained my own. Would someone else 
give the stars observtd by us as well as by Messrs. 
Franks, Gemmill, uudllopkinaf' When tabulated side 
by side, the result should be interesting. As regards 
Mr, Genmiill's criticism concerning the work of the 
Lunar Section of tho Liverpool Society, Mr . Good-
asce was anxious doubtless that the region he 
selected should be wtllobserved. Plurality of objects 
_uieaus little work done at any of them. I do not yet 
know what Mr. Goodacre's plans for the next 
session aie; but I feel sure i f Mr. Gemmill, or 
•my other member of the section, requires more 
work, Mr. Goodacro wi l l be only too happy to 
instruct him as to what he should undertake. 
The greater part of tho mouth of July I spent on 
the Rigi Scheideek, at a height of over 5,000ft. 
s-bovo the sea. The evening skies here were very 
wonderful. I was fortunate enough to have some 
half-dozen fine nights, which wore devoted to 
tarrying out the line of research on " Atmospheri-
cal Absorption," pointed out by Professor Pickering 
i u his address to the Liverpool Astronomical Society 
at the commencement of last session. 
Capella, which at its lower culmination has a 
zenith distance of 87° 5' was observed on several 
nights, while i Seorpii, with about the same zenith 
distance, was observed on some six nights on the 
southern horizon. 
The Milky Way on the moonless nights ia very 
grand, and tho bright part in Sagittariua near y 
was often visible through the clouda. Much remains 
to be done at the Galaxy. Tho delineations of 
Heis and Gould differ greatly from one another. I 
have some hopes that a few of our members may 
bo induced to turn their attention to the subject. 
The help of your correspondents situated in 
southern regions would be especially valuable. Two 
points of study I would suggest for their con-
sideration :— 
(1) The gaps and branches : of these careful 
drawings should bo made, especially between 
Cygnus and Sagittarius. 
( i ) Eatimatioua of the brightness of various por-
tions of the Galaxy. 
At the Rigi the portion of Sagittarius was the 
most bril l iant; uoxt the portion of Scutum ; the 
Sagittariua region Bhould be marked as the lat 
mag., and that of Scutum 2nd, while the part of 
the Galaxy between x Cygni and y Cygni is of 
about the third. The part near i; Serpentia is of 
the Uth niaguitudo. 
Comparisons of the other parts by various ob-
servers using this BCttle would be very interesting. 
T. E . Espial. 
Liverpool Astronomical Society's Observatory. 
West Kirby, August (i. 
S T A R COLOURS—^ s A N D vl C A N C E L 
[23130.]—THE following list of star colours may 
be of interest for comparison with the valuable 
series of observations recently published in the 
E N Q H B I I MECHANIC . They were all made with a 
5Jiu. Culver reflector, with usually a power of 110, 
excepting those marked wi th an asterisk, for which 
a 2'76in. achromatic was used. The slight yellowish 
inclination produced by the reflector seems most 
noticeable either in the case of too great or too 
little light, and this may account for the yellowieb 
tinge attributed to Vega.. I n the finder this star 
always has a blueiah t int . The refractor employed 
in these observations, on the other hand, showa a 
marked tendency towards blueish or greenish tints, 
which is especially noticeable after using the re-
flector. I n tho case of <S Orionis, there may very 
probably be a change of colour from white or 
yellowish white'to light green. 
Name. 
a Aquilaa . . , 
S Aquusa . . , 
a Bodtis 
S Bootis 
a 1 Caprioorui 
a* Capricofni 
(S Oaprioorni. 
a Coronas 
a Geminorum A 
B 
B 
p Gemiuorum . . 
IS Herculis 
S Herculis A 
B 
A 
£ Herculis 
a Leonis 
IS Leonis 
y Leonia A 
S Leonia 
0 Leouis 
a Lyrao 
S Orionia 
a Virginia 
Colour. 
Pale yellowish 
white, with 
greenish tinge 
Yellowish . . . . 
Blueish white. . 
Golden yellow 
Yellowish white 
Yellowishwhite* 
Yellowish* . . . . 
Very deep yel-
low* , . 
Yellow* 
Blueish white. . 
White 
Pale white . . . . 
Greenish* . . . . 
Yellow 
Palo ye l low. . . . 
Creamy white. . 
Blueish grey . . 
Yellowish white 
Yellowiah . . , , 
Silvery white . . 
White 
Golden yellow.. 
Blueish grey . . 
White 
White 
Bright white, 
inclining to 
yeUowish tinge 
Yellowiah 
Yellowish white 
Greenish white 
Light green.. . . 
Bright white, 
with perhaps 
a very Blight 
tinge of green 
Light yellowish 
white, wi th 
tinge of green 
Greenish 
Date. 
1884, June 14. 
•• » 1 6 -
" i 4 ' „ Apri l 24. 
,, May 22. 
„ July 2. 
1877, July 15. 
1884, July 2. 
„ May 22. 
„ Apri l 27. 
1877, Nov. 16. 
1884, Apri l 27. 
„ May 23. 
1880, May 28. 
1884, May 23. 
i i t, 
„ Apri l 24. 
„ „ 28. 
1881, Jan. 3. 
1884, Apri l 28. 
„ May 21. 
,, June 16. 
„ July 17. 
1880, Dec. 25. 
1881, Sept. 21. 
1882, Jan. 24. 
„ Feb. 10. 
1884, May 21. 
Mr . S. M . Baird Gemmill gives some interesting 
notes respecting <*>* and ul Cancri on p. 368 (letter 
22922). On Jan. 3, 1881,1 estimated the preceding 
star (15) of 0" Oancri to be 0 1 mag. brighter than 
the following star (A). The colours were both 
silvery white; somewhat different from Mr . 
Gemmill's remark that " both seemed golden." On 
the same night the magnitudes of ul Cancri were 
noted as 6 and 7 ; colours yellowish white aud 
bluish. The 5}iu. Calver, p. 110, was used iu both 
these observations. A . Stanley W i l l i a m s . 
Weat Brighton, Aug. 11. 
C O M I T E S TO V B G A . 
[23131.J-IN reply to Mr . H . Saddler (letter 
23067), by a mistake on my part in the diagram, 
the field is reversed ; / . should bo p. ; the middle 
star » / . is the well-known comes at 42", the more 
distant one u.p. at 51"; the four other comites are 
much fainter. Are they variable, as I have 
examined this object on many occasions without 
seeing them ? 
Christchurch, Aug. 5th. E . M i l l e r . 
P O L A R I S . 
[23132.]—Lv reply to Mr. Sadler's letter (No. 
23067), I would simply say that what Mr. Bums 
described waa correct. I f Mr. Sadler wi l l describe 
a circle, and divide that into 360", starting from the 
bottom of an ordinary astro, eyepiece, travelling to 
left hand, he wi l l find that the companion forma an 
angle of about 45°, the next brightest one about 
180*, the next one in brightneaa about 315°. Now, 
I ask, would the companion of 45' and the one at 
180° form a bad-shaped letter L . According to the 
shape of the letter L iu the " E . M . " i t would. 
Before Mr. Sadler can substantiate his mere idea 
of o.g. being out of adjustment, he wi l l havo to 
elucidate i t . I would like him to tell us how a 
multitude of objects, well formed, sharp, aud 
crisp, can be seen by a badly-adjusted instrument. 
I am under the impression that an instrument not 
properly adjusted wi l l not bring the object up to a 
proper focus; that ia, there wi l l be imperfections 
'in the imago formed. Again, w i l l my friend explain 
how i t ia that wheu the instrument ia turned round 
or upside down, the same phenomenon is seen ? I f 
i t shows spurious stars when turned to Polaris, 
why does i t not show the same spurious Btars when 
turned to any of the others of equal brightness i 
The position of the above I have given from my 
eye. I know they are not correct; but i f M r . 
Sadler follows my plan, and his instrument is pene-
trating enough, he wilt see the companions, which 
are cropping up again, and seen only by (badly-
adjusted) instruments. 
I thank " F.R A S." for his kindly notice of 
above (23059). (Although I do not know Mr. 
Binua, yet what he haa deacribed I have Been.) 
There ia encouragement to amateurs in the way 
he haa noticed the above ; but I am sorry to say 
that Mr. S.'a notice ia calculated to damp the 
courage of amatcura. (Read the " Dog iu the-
Manger.") A . Best. 
P.S.—The first time I aaw these companions waa 
after I got my instrument into what I call proper 
adjustment, about last Apri l . Since then they havj 
been seen almost regular. Notes from sketch-
book :— 
Monday, June 16th, time lOh. 15m. p.m. 
July 17th, 
18th, 
19th, 
2 Ut, 
25th, 
27 th, 
12h. Oiu. p.m., 0 seen. 
12h. 0m. p.m., f u l l . 
lOh. 35m. p.m., not ao 
plain, but still easy, 
l i b . 45m. p.m., field 
fuller, 
l i b . 25ui. p.m., ,, 
10b. 30m. p.m., 4 3eeu. 
C O M I T E S TO P O L A R I S — V A R I A B L E 
N E A R y V I R G I N I S - a C A S S I O P E I A , 
& c — S T A R S N E A R y L E O N I S — A S -
T R O N O M I C A L . 
[23133.]—HAVIMO expreased my opinion pretty 
definitely about the alleged comites to Polaris in the 
pages of the Astronomical Register for Novem-
ber, 1877, I would only say with reference to 
" F .R .A .S . ' a " remarks iu letter 23059, p. 484, that 
Burnhaui not only failed to see them with the 
magnificent 18jiu. at CMcago, one of the finest 
telescopes in the world; but alao, after repeated 
triala, with hia exquisite Oin. refractor. I have 
looked for these objects on aeveral occasions since 
1877 with apertures of from 6Uu. to 12;in. but 
without succeaa. Ou the evening of July 30th, the 
firat opportunity aince Mr. Binns' announcement, I 
examined Polaris iu company with a friend, tho 
owner of the telescope, for two hours and a half, 
with the aid of a fine lOiu. Calver equatorial, usizi" 
mere than a dozen different eyepieces, furnished 
with occulting bars, Sea. Had any companion 
brighter than the 20th of Herschel's scale been 
present, we could not havo failed to have seen i t . 
As Mira ia viaible to the naked eye for some mouths, 
aud ia always to be seen in a 2in. telescope, I fail to 
see the appositeness of " F . R . A . S . ' B " parallel. The 
fact that on oneeveuiug (i 607 waa called 8 mag. in a 
zone catalogue, while on another Arg. ( - 0°) 2000 was 
rated a 10th, proves nothing as regards variability, 
but i t would appear from Mr. Goiuuiill'a observa-
tions thia year that fi 007 i» slightly variable. I 
examined these objects on the oveuiugaof May 13th, 
21st, and 26th, with the 3'2in. Sheepshanks equa-
torial, aud on May 17th and 27th with a lOin. Calver 
equatorial. IS 607 was, on theso evenirgs, about 
0-2 or 0 3 mag. fainter than .Arg. ( -0° )2000 ; as I 
have always seen i t . I regret that I did not pursue 
the examination later ou, but as there, uppea'ci to 
be no sign of variable light, I tumid my attention 
to other objects. 
The caae of the companion of « Cassiopeia; is aa 
interesting one, aa showing on whut slight grounda 
variability is often aaaerted. Tho magnitudes 
quoted by Mr . Williams are copied correctly from 
the Catatoguea, aud so far also all seems iu favour 
of very considerable change. Sir John Herachol, 
however, adds the following note to his cstims* 
" Not a star in the heavona can bo seen for clouds. 
Only a faint gloam discernible over tho place of 
the moon at 10° altitude, maguitudea aa observed " ; 
while Smyth writua: " A star which to mo was so 
distinct that, but for tho glare of its lucida, I might 
have rated at a ninth magnitude." Thus, there is 
absolutely no evidence of variability. With regard 
to the latter part of Mr. GemmiU's query (letter 
23063, page 486), this small star ia certainly not 
connected iu any way with n, as, owing W j g * 
proper motion of a (which, accortog to Us* 
Pulkova catalogue, ia + 0 0067 seconds in K.A. and 
- 0 054' in Deo. -annual'; -), the relations BUT* 
changed considerably since tho dutu of UW • M 
measures. I u the cases of 0 Cygni and' Upbet 
the compooents are relatively fixed, the proper 
motiona being so excosaivoly small that little c.m M 
said as to the question of physical connection . B 
the case of y Audromed;e the components am 
probably, and in those of J Bootui audi Uaci i 
certainly, physically connected, tho two I H I W 
each caae being affected by the same proper woti"". 
which in that of i liuotis amounts to nearly 1/ p ' 
century. „ . .,, 
The cluster «oou by Mr 'lowunll uu rut). - '• 
seems to bo 7 1 . y • vtii Aurig ". 
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printed putforn i t applied cither to thn hinouit at 
above thu glnze, and mny bo finished by hand and 
brush after tho printing. Decoration is always 
applied to porcelain over tho glaze, the ware being 
afterwards placed in a muffle and subjected to a 
heat just Buffieient to v i t r i fy the colours, which 
must be of earthy character BO as to form coloured 
glasses.—Glassware Reporter. 
S C I E N T I F I C S O C I E T I E S . 
T H E L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
TH E third annual mooting took place on Satur-day, IGth August, at West Kirby, the Rev. T. 
E. Espin, B.A. , presiding. The secretary read a 
report on Iho state of the affairs of the Bociety. 
Since the last annual meeting 114 members and 
associates, including the president and officers of the 
Royal Astronomical Society, bad been elected, and 
tho Bocioty had published 114 pages of printed 
matter, illustrated by 10 lithographs. Donations of 
180 books and pamphlets had been received, and 
the publications of the society had in turn been 
sent to nearly all the astronomical institutions in tho 
world. As the Liverpool society is composed largely 
of members residing at great distances, i t has been 
thought only fair to keep the local expenses as low 
as possible ; consequently, out of a total expenditure 
of £72, i t had cost only 32s. for purely local expenses. 
The officers elected for the ensuing year included 
the Rev. T . E . Espin, B.A., president, and Messrs. 
Howard Grnbb, F.R.A.S., R. C. Johnson,F.R.A.S., 
and Joseph Baxendell, F.R.A.S., as vice-presidents. 
The council included the Revs. Preb. Webb. 
F. R.A.S., and Father Perry, F.R.A.S., of Stony-
hurst ; Mr . W. H . Davies, F.R.A.S., was re-elected 
secretary, and M r . J. Stead treasurer. Thirty-
eight gentlemen were balloted for and duly elected 
members, and E . W . Maunder, Esq., F.R.A.S., 
was elected an associate of the society. The presi-
dent then read a report of the work done at the 
observatory. This consisted, he said, for the past 
12 months chiefly of stellar photography. The large 
camera was set up in March, and from some of the 
plates the catalogue of 500 stars, recently published, 
had been taken. Attention had also been given to 
the photographing of star-clusters and nebula;; Dut 
perhaps the most important work had been the 
comparison of star magnitudes. For this purpose 
the photographs had been taken at intervals of a 
month, and each photograph compared with 
those previously taken. I f in any case the stars 
appeared to have varied, a systematic observation 
was at once commenced, and several such 
were at the present time under observation. 
Besides tho papers laid before the society, com-
munications had been forwarded to the Journal of 
Science, The Astronomical Register, the British 
Journal of Rhotography, and the E N G L I S H M E -
C H A N I C Observations had also boon secured of 
some of the suspected variable stars, and also of 
other stars which wore known to be variable ; Bome 
of the stars being also observed for colour. During 
the mon th of J u ly the observatory had been closed, and 
an expedition to the Rigi was undertaken to carry 
out the line of research of atmospheric absorption 
at low altitudes, suggested to the society by Pro-
fessor Pickering. Some 50 comparisons of stars 
with a greater zenithal distance than 80' were 
obtained, and the value of the results was much 
increased by the meteorological observations of Dr. 
Stiorlin, which wore made simultaneously, and 
kindly placed at his disposal. These observations 
consist of rocords of barometrio, thormometric, and 
hygromotric readings at 9 p.m. and 7 a.m. The 
fact that theso observations had been obtained was 
notified to Professor Pickering, and theyworo placed 
at hisdiBposal. No satisfactory determination of the 
atmospheric absorption had, he believod, yet been 
made at a greater zenithal distance than 80". The 
absorption of tho light of Capella from observations 
on four nights at its lower culmination was as 
follows:— 
July. . Z .D. Absorp-tion. 
Barom. 
m.m. 
Thermom. 
Centi-
grade. 
Hygro. 
13 87-5 2-17 650-8 18-0 50 
14 87-4 2-70 630-6 15-0 60 
22 87-6 2-17 628-6 100 80 
23 87-6 2-17 628 0 12-0 60 
These results Bhow a mean of-
Z.D. 
87-5' 
Absorption Maga. 
2-30 
Several observations of variable and suspected 
variable stars wore also made on the Rigi. The 
applications for assistance during the last year in 
observational astronomy had been very consider-
able. There bad also been a fair number of 
visitors. 
' M , Chm. M , Oatulibqrt, In a abort pnpnr N 
"Lunar Observations," strongly advised mem 
hers to obtain the best maps before they com 
menced a systematic study. A very large 
number of sketches, more or less perfect 
were often made at the telescope, and afterwards 
found to bo merely a reproduction of objects al-
ready clearly denned in maps. This continued 
repetition took a great deal of time, which could 
often have been saved by a previous reference to 
the locality in a map. Besides, good opportunities 
were Bcarce, and i t seemed to him that i f i t wore 
possible to obtnin separate portions of Rome of our 
beBt lunar maps and compare them with the moon, 
adding what was missing and correcting positions 
of objects, & c , the work would progress more 
quickly and with greater certainty. He thought 
Schmidt's map the beat, though still capable 
of improvement; but as he could certify from his 
own experience that few, i f any, observers had 
looked at the moon BO closely as Schmidt, and as 
the details had bean drawn with the help of the 
finest telescope in Europe, he would advise members 
to pause before they decided him to bo wrong. The 
secretary announced that in future the meetings 
would be held on the second Monday in each month 
instead of the third, as heretofore. Cards with the 
date of meetings would shor'«y be printed and dis-
tributed amongst the member-. The observatory 
and instruments, including the large stellar camera, 
were then inspected and the meeting adjourned. 
U S E F U L A N D S C I E N T I F I C N O T E S . 
SCIENTIFIC N E W S . 
Ser ic lcu l tu re i n the U n i t e d States.—An in-
creasing interest is being manifested throughout 
America in the important question of silk raising, 
and the Californian Bureau for the promotion of 
this object has recently issued a report containing 
much information on the cultivation of the worm 
and the adaptability of the industry to the United 
States. The rapid development of the silk manu-
facture is quite a sufficient reason why every facility 
should be given for the production of the raw mate-
rial. I n 1850 the number of silk factories in the 
United States was 29, employing 857 workpeople, 
and a capital of 600,000dola.; whereas in 1880 these 
had risen to 383 establishments, employing 30,000 
hands, and a capital of 20,000,000dols.; and at the 
present time there are 388 works engaged in the silk 
trade. California, however, is by no means the 
only Stato that is interesting itself in the silk culture, 
the Middle and Southern States being peculiarly 
suitable to the cultivation, and especially those of 
Mississippi and Missouri. Mr. Wrotnowaki, who 
resides at Baton Rouge, Louisiana, was formerly 
the proprietor of a large magnaneric in Puy de Dome, 
and has reported favourably on the excellence of 
the silkworms raised in Louisiana on leaves of 
Mnrus multicaulis, which, f rom his experience, he 
believes to be the best and moot profitable of all 
mulberries, the healthiest for the worms, and pro-
ducing the best cocoons and the finest quality of 
silk. The Caucasian mulberry tree has been im-
ported iuto Nebraska from the German colonies in 
Southern Russia, and is highly spoken of, tho trees 
having attained a growth of Sin. in diameter and 
l f i f t . high in the short space of six years. Silk cul-
ture has been promptly taken up by ladies' asso-
ciations, which exist in Alabama, California, and 
Philadelphia, while a considerable trade IB being 
carried on in cocoons at Corinth (Mississippi), and 
Memphis (Tennessee). A food which appears to 
be specially useful for Bilkworms is the Osago 
orange (Madura aurantiaca), which grows abun-
dantly in the hedges; and i t is said that the very 
best Bilk is procured from wormo reared on this 
food, the tests showing that a less weight of cocoons 
spun by Maclura-teA worms was required for a 
pound of reeled silk, than of cocoons from mul-
berry-fed worms. Judging f rom letters in some of 
the American papers, many who ha.ve tried silk-
raisiDg conclude that there is a tremendous lot of 
work for very little money. 
E l e c t r i c i t y and Gas i n America.—Ever since 
the beginning of the year, says tho lilcctrical 
Review of New York, the electric light has been 
considered a great desideratum as a headlight for 
locomotives. I t has recently been subjected to a 
practical test on a New York, Pennsylvania, aud 
Ohio engine, between Gallon and Dayton. Mr. 
CharleB Latimer, chief engineer, and other officials 
of the road, have witnessed the working of this 
light, and they express themselves as highly pleasod 
and thoroughly satisfied. The power of the electric 
headlight is 8,000 candles, about one hundredfold 
that of the oil light now in use. Thirty-three 
telegraph poleB, a distance of about a mile, can be 
Been ahead of the engine as plainly aB one-tenth 
that distance ,by the ^common headlight. Without 
going into details, i t may be Baid that the whole 
mechanical apparatus for he electrical appliance 
weighs about 4001b., and consists of an engine and 
a dynamo machine, together with the reflector. 
EL E M E N T S of Barnard's comet (A, 1884) have been calculated by Dr . E. Weiss, of 
Vienna, and by Dr . Oppenheim, of Berlin, which 
confirm those given by M r . Chandler (see p. 508). 
The comet is moving slowly northward -, and 
may become viniblo at the South European ob-
servatories this wcok. I t in now in the con-
stellation Sagittarius, and may possibly IKS 
observed by the aid of powerful telescopes in 
this country about the middlo of next month. 
The Rmall planet discovered by Dr . Knorrc at 
Berlin on the 1st of July has been named 
Hypatih. I t is No. 238, and the third discovered 
this year. 
The American National Academy of Sciences 
haa received the sum of 8,0u0 dollars from tlio 
widow of Dr . J . Lawrence Smith, thn intercut 
on which is to bo cxponded not oftenor than onc« 
in two years in striking a gold medal of tbn 
value of 200 dollars to be awarded to " any 
person" who shall mako an original investi-
gation of meteoric bodies of sufficient importance 
to merit, in the opinion of the National Academy, 
such recognition. 
The International Exhibition, to bo held at 
South Kensington next year, w i l l bo devoted to 
inventions and music. I n the division of In-
ventions, i t w i l l consist of apparatus, appli-
ances, processes, and products, invented or 
brought into use since 1862 ; and in that of 
music i t w i l l consist of instruments and appli-
ances constructed or in uae since 1800 ; o | musie 
engraving and print ing ; and of historic collec-
tions. The forms of application for space must 
be sent in not later than the 1st of Octobor noxt. 
For obvious reasons, the " inventions " must be 
preferably illustrated by models, and only under 
exceptional circumstances can inventions be ad-
mitted which have been shown in previous ex-
hibitions at South Kensington sinco 1880. 
Manufactured goods w i l l not bo shown unless 
accompanied by illustrations of tho process of 
manufacture. No charge w i l l be made for 
space, but exhibitors and their assistants w i l l 
not be allowed to invite visitors to purchase goods. 
Motive power w i l l be supplied free, but exhi-
bitors w i l l have to pay for any gas or water they 
may require. Properly carried out this should 
be the most interesting exhibition of those hold 
or suggested. 
Prof. Huxley, as President of the Marine Bio-
logical Association, has addressed a circular letter 
to the principal City Companies, risking for their 
assistance in establishing the Association. The 
Clothworkers voted the sum of £50* spontane-
ously. There is no doubt that the first labora-
tory w i l l be located at Plymouth, as the site 
offered by tho Corporation is well adapted for 
the purposes of a zoological station, and Prof. 
Ray Lankester is thoroughly satisfied wi th i t . 
I t is proposed to hold a Congress of Elec-
tricians at Philadelphia during the holding of 
the International Electrical Exhibit ion. 
Tho extraordinary stories about tho now S. K. 
locos, have resultod i n very l i t t lo , for, according 
to the Timet, " The principal peculiarities in their 
manufacture are that they havo largor inside 
cylinders than any other engines made in this 
country, and that tho leading end of the loco-
motive is carried on a four-wheelod ' bogie,' an 
arrangement originally introduced f rom the 
United States." By means of this " bogio " i t 
seems tho action of the engine when running 
round curves is considerably modifiod, and i t is 
rendered " almost impossible" for i t to leave the 
rails. The expresses are said to now run from 
Cannon-street to Folkestone (70 miles) iu 91 
minutes, wi th from 16 to 20 coaches. 
The novelty which the S.E. havo recontly in -
troduced is a new six-wheeled composito coach. 
This vehicle is 32ft. long, and consists of two 
first-class compartments Oft. lOin. long, giving 
58-88 cubic feet of space per passenger; two 
second-class compartments Oft. 3,|in. long, giving 
40-26 cubic feet of space per passenger ; and a 
guard'B compartment. Tho carriago is l uxur i -
ously fitted, and both interior and exterior have 
a very handsome appearance. Thn mouldings 
are of shoet coppor, stamped out under the presi 
and electroplated. I n order to obtain greater 
strength metal has boon used in tho construction 
of the carriage. A l l the pillars and roof-sticks 
are of angle iron, and the under framo is made 
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port, such as a slab of plate gin s», and when the 
relief is dry, a sheet of t infoil is made to adhere to 
it, and at the same time to take a perfect impres-
sion of the details, by pressure under a rolling 
machine. The next step is to deposit copper by 
the electrotype method on the t infoil , the thickness 
of tho copper thus deposited amounting to about 
three or four times that of the original t infoi l . The 
copper backing is now washed and dried, after 
which a warm sheet of glass, covered on one side 
with a layer of resinous matter, is laid—coated side 
downwards—on the coppered plate, and by the 
application of a steady and prolonged pressure the 
softened resinous matter is made to accommodate 
itself to all the inequalities of tho electrotyped sur-
face. The whole being now allowed to cool, the 
complex cast is removed f rom the gelatine relief, 
and this cast is used as the printing surface. I f 
you have followed my remarks, i t is needless to re-
mind you that the cast consists of the t infoi l faciDg 
which was moulded directly against the gelatine 
original, then the backing or stilfening of electro-
deposited copper, next the resinous cement, and 
finally the rigid plato of glass intended to give 
strength or body to the whole. Mr . Barker w i l l 
make a print in a mould of this kind. 
The now stannotype process necessitates the use 
of a transparency, as the original photograph, 
under which the gelatinous tissue is exposed ; and 
as regards tho preparation of tho soLsitive gelatine, 
its exposure and development, there is no need for 
me to say anything, as this matter was fu l ly treated 
of in my previous lectures. Carbon transparencies 
made direct f rom the original negative are used, 
and the representative of Messrs. Woodbury, 
Treadaway, and Co.,who is about to demonstrate the 
wholo process, has just developed such a trans-
rarency in hot water, and he w i l l now proceed to 
intensify i t by means of a solution of permanganate 
of potassium. 
A sheet of gelatinous tissue, which haB been ex-
posed under a similar transparency, is now soaked 
in water until flaccid, and laid face downwards 
on a slab of glass, perfect contact being established 
by the use of the squeegee. The gloss to which the 
tissue now adheres is next placed in hot water, 
where the paper backing is stripped off, and all that 
gelatine which has not been rendered insoluble by 
the action of light is washed away. I n this way a 
negative relief is obtained on the glass, the high 
portions corresponding to the light shades of the 
original subject, and tho low portions to the deep 
shadows. When dry, this gelatine relief itself 
forms the mould in which pictures are cast or 
moulded by the ordinary Woodbury method; but 
before the gelatine mould can be used to print 
from its surface must be coated with t infoi l . To 
do this, a thin solution of indiarubber in benzole is 
run over the plate, and a sheet of t infoi l being laid 
on, intimate contact is established by passing the 
whole between rubber-coated rollers—in fact, an 
ordinary wringing machine. 
A l l is now ready for the printing. Mr . Wood-
bury's assistant takes the mould, adjusts i t on the 
bed of a small press, oils the face slightly by a pad 
of oiled flannel, pours ou the gelatine solution 
charged with colouring matter, lays on a sheet of 
paper, and closes the press, taking care to leave i t 
closed until the gelatine is thoroughly Bet, when he 
wi l l strip off the print. 
This, then, is the new stannotype process, as 
adapted to the requirements of tho general photo-
grapher who may wish to make filty prints or more 
f rom a negative. 
Another application of the Woodbury type method 
is the so-called photo-filigrane process, in which 
the water-mark of paper is imitated by rolling a 
Woodbury relief against the paper wi th a consider-
able degree of pressure, the paper being rendered 
more or less transparent according to the degree of 
pressure, or, in other words, according to the thick-
ness of the relief at any one particular point. I n 
this way photographs of all lands can be repro-
duced m water-mark form, and Mr. Barker wi l l 
Bhow you how very rapidly impressions of this kind 
can be made on the paper. 
The Woodbury process is specially adapted for 
making transparencies to be exhibited by means of 
tho optical lantern, and Mr . George Smith, who has 
been exceptionally successful in executing work of 
this kind, wi l l now demonstrate to you the wholo 
process of making slides by the Avopdburytype 
method. Instead of laying a sheet of paper on the 
mould after flooding with gelatine, a glass plate is 
used, and the cast in tinted gelatine is thus made 
directly on the glass. Mr . Smith w i l l use a 
hydraulic press of his own construction in making 
the relief, and those of you who have studied the 
construction of appliunceB of this kind wi l l know 
how to admire the excellence of the design. 
The translation of tho Woodbury relief into a 
lino or stipple, suited for lithographic or typographic 
printing, is a matter of considerable interest and 
importance, but it must be considered iu another 
lecture. 
E X P E R I E N C E is verifying the anticipated growth 
of trade by the St. Gothard lino between Germany 
and I ta ly . 
S C I E N T I F I C S O C I E T I E S . 
METROPOLITAN SCIENTIFIC 
ASSOCIATION. 
TH E first meeting of the 17th session of this aociety was held on Tuesday, Oct. 14th, at the 
City of London College. 
Mr . J . D. Hardy, F.R.M.S., the preaident, gave 
an address, in which he impressed upon the mem-
bers the necessity for action, and urged them to 
direct their energies to tho work of making the 
Bociety a large and successful one. The more pro-
minent scientific discoveries of the past year were 
alluded to, more particularly Pasteur's discovery for 
modifying the effects of the hydrophobia virua and 
Dr. Koch's discovery of the cholera bacillus. After 
the address there waB a conversazione. The exhi-
bits were of a very varied character. Most of those 
present brought microscopes, and among the objects 
exhibited was a magnificent specimen of the rare 
Rotifer " Notomata clavalata," by Mr. F . A. Par-
sons. The hon. secretary, Mr . H . T . Vivian, 
F.R.A.S., exhibited a microscope having an objec-
tive of hiB own make, constructed on an entirely 
new formula. Mr. G. Cole, F.G.S., exhibited and 
explained Walker's specific gravity apparatus. Mr. 
Cole also exhibited Abney's reflecting level, and 
showed how thia instrument cun be used as a clino-
meter, while i t w i l l also enable the geologist or sur-
veyor to measure the heights of hills above a known 
datum and the thickness of strata outcropping on 
inaccessible cliffs. Mr . W . H . Davis exhibited and 
gave Borne account of a rare fossil discovered by 
him in the Oolite at Upway, in Dorsetshire. This 
was the left mandibular ramus forming a portion 
of the jaw.of the Ganoid fish " Ichthyodus Towu-
sendii." A specimen of clay slate from Glen Esk, 
showing a passage into jasper, was also exhibited 
by Mr. Davis. Various geological specimens were 
also exhibited and described by Mr. W. SimmonB. 
M r . A . W . Bawtree exhibited a collection of English 
botanical specimens, and Mr . W . West showed a 
specimen of Noctua " Laphygma exigua," which 
wae taken by him at Lynmouth, North Devon, in 
September last. 
LIVERPOOL ASTRONOMICAL 
SOCIETY. 
r p H E fourth sesaion was opened on the 13th 
J_ October at the Association Hal l , Mount 
Pleasant, the president, the Rev. T. E. Espin, 
B.A., F.R.A.S., in the chair. Messrs. R. S. 
Nowall, F.R.S., F.R.A.S., E. Crossley, F.R.A.S., 
S. Grove, T. M . Fames, M . Aronsberg, and Miss 
M . Ashley were elected members of the aociety. A 
paper on the adjustments of equatorial telescopes 
was contributed by Mr. Howard Grubb, F.R.s., 
F.R.A.S., who wiahed i t to be understood that he 
did not claim novelty for his methods, but proffered 
them as simple guides to amateurs. The usual 
order of adjustments was altered to the follow-
ing:— 
1. Adjustment"of the finder parallel to the axis 
of telescope. 
2. Adjustment of telescope at right anglea to 
declination axis. 
3. Adjustment of declination axis at right angles 
to polar axis. 
4. Adjustment of zero of declination circle. 
5. Adjustment of inclination of polar axis. 
6. Adjustment of polar axis into meridian. 
7. Adjustment of zero of R. A. circle. 
When the first four of theee adjustments were 
carefully made, the remaining three, which are 
generally the most troublesome, could be easily 
effected. ' 
Mr. R. C. Johnson, F.R.A.S., said ho had had 
considerable experience in making these adjust-
ments, and had always found i t beat to get the 
collimation right first and then proceed with the 
others. He thought the directions would be of 
great use to aatronomera, because i t put the whole 
of tho methods into consecutive order. Mr . T. R. 
Clapham said the value of such a paper consisted 
chiefly in its convenience for future reference, and 
he hoped i t would be printed in its entirety. 
I n a review of the past session, the president 
thought a great deal of the success of the society was 
due to the hand of good fellowship that was held out 
to all lovers of the science, whether they were be-
ginners or advanced students. He was also glad to 
say that within the last year two very important 
publications on stellar photometry had been given 
to the world by associates of the society. The first, 
by Professor Pritchard, waa published iu Vol. 
X L V I I . of the "Memoirs" of the R.A.S. The 
second, by Professor E. C. Pickering, had been 
kindly sent from Harvard, and reached him only 
a few days before. Professor Pritchard's magni-
tudes were determined by a wedge of neutral 
tinted glass, and those of Professor Pickering by un 
ingenious meridian photometer, in which the pole 
star and the star to be observed were placed side by 
side. * The soales of both were assumed from the 
pole star, though there was a difference of one-
tenth of a magnitude in their assumed magnitudes, 
the Harvard observations giving i t as 2'15, and the 
Oxford as 2 05. I t had seemed to him a matter of 
great interest to compare the magnitudes of these 
two authorities, aud, rejecting certain double stars 
and othera auspected of variation, 450 stars were 
compared, with the following reaultB:— 
Difference. 
00 — 0-1 . . . 
n-i 1V9. 
Number 
of stars. 
140 . . . . 
. . . . 125 . . . . 
Per cent-
age. 
. . . 320 
27-4 
0-2 — 
0-3 — 
0-4 — 
0.5 — 
06 — 
0-7 — 
0 8 -
0-9 — 
0-3 60 . . . . 14-4 
04 . . . . 59 . . . . 12-9 
0-6 . . . . 27 . . . . 5-9 
o-o 3-5 
0-7 1-7 
us 0-8 
0-9 0-4 
. . . 0-6 
From a comparison of 39 constellations, the table 
seemed to show (1) that the Oxford were lower 
than the Harvard magnitudes ; (2) that the minus 
correction predominated in the Galhtctic constel-
lations. Of 34 Btars that differed more than half a 
magnitude, 13 were white, 17 yellow, three orange, 
and one green. I t seemed, therefore, that the differ-
ences were not altogether due to colour. 
Mr. Thoa. G. Elger, F.R.A.S., had, in closely 
examining the neighbourhood of tho Great Alpine 
Valley wi th his 81in. Culver, under a power of 400, 
noticed a peculiar formation which the Rev. Preb. 
Webb had aptly compared to a Florence oil flask. 
A little to the north he had also noted a bright 
projection from the mountain masa on the eastern 
Bide of the valley, which appeared to all but close 
the passage. A t times of best definition, however, 
a dark space waa just visible between the extreme 
end of this promontory and the weat side of the 
valley. Tho shadow of this object Bhowed that it 
was a spur or buttreaa running athwart the gorge 
near its narrowest part. On the S.-W. side of the 
oval expansion there was also a row of email white 
objects resembling caterlets. The whole of this 
region he had carofully delineated, as he thought 
the great Alpine valley would form a very suitable 
object of Btudy for the Lunar Section of the society. 
I t had been urged that observers should confine 
their attention to one formation ; but i t seemed to 
him that much valuable time and many favourable 
opportunities isight be lost by strictly adhering to 
this plan, as several lunationa might pass by w i th -
out a glimpse being obtained of the selected object. 
I n a paper on the Triesnccker and Hyginus clefts, 
M . Gaudibert called attention to the difficulties of 
observation on this port of the lunar surface. 
There were three classeB of objects which had 
chiefly occupied observers: the clefts, the craterlets, 
and the supposed new object known as Klein's 
crater. Tho clefts, notwithstanding all the efforts 
which had been made, remained still objects most 
mysterious for us, and i t seemed that, as their 
number and extension increased, our ignorance aa 
to their mode of formation and the purpose they 
fulfilled increased in proportion. I f we only knew 
the valley which emerges from the north side of 
Herodotus, or tho wedge-shaped valley of the Alps, 
we might, perhaps, reBt satisfied with the theory of 
Gruithuiseu that they were old dried-up river 
beds, though the last named would have been a wide 
river indeed considering its breadth. But, even if 
we could admit of such an interpretation in the 
systems of clefts to be met with elsewhere, the 
difficulties here met with would be insuperable. 
On the subject of Buspocted variables in Andro-
meda, Mr . W . S. Franks, F.R.A.S., pointed out 
what he considered an error in Mr . Gage's paper 
(Abstracts, Vol . I I . , p. 71), where i t ia stated that 
o and IT Andromeda) and B.A.C. 8210 are not 
variable and should be eliminated f rom the 
list of suspects, because thoy wore sensibly constant 
for a period of four mouths. M r . Franks thought 
it waB quite possible for those stars to remain con-
stant for that period, and, i f they belonged to Class 
I I I . of Professor Pickering's types, be still variable, 
although thoy might ultogetber escape detection in 
so short a time. Ho waa inclined to think i t would 
be better to observo theso stars, say once a month, 
during the mouth they wore favourably situated for 
several consecutive years, before arriving at so 
confident a conclusion as to their non-variability. 
I n subjecting the firBt inatalmentof a list of coloured 
atara f rom the constellation of Leo, Mr. W. H . 
Gage, F.R.A.S, said he had takcu up this subject 
because i t had been pointed out some time ago that 
this branch of investigation might leud to interest-
ing reaults. The plan had been to observe stars not 
leas than 10" north of tho Equator, aud with an 
aperture of not less than Great care had 
been taken in the estimations, and the colours had 
been limited to various shades of orange, red, and 
yellow. No star leaa than the seventh magnitude 
had been observed for colour. He had found that 
out of 15 eoubtellatiouB, wi th ono exception, there 
waa iu oach a tendency for ouo colour to pre-
dominate. For inatanco, iu Gemini there were 12 
yellow, six orunge, six white, aud threo red. I n 
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Cyguus he had observed 18 yollow, two white, and no 
orange or red. Ho had also found a tendency for 
stars near one another to agree in colour. The 
Rev. E. B . K i r k relatod some interesting parti-
culars of veiled Bpots mentioned by Trouvelot and 
Father Perry, which he had observed with his 
6 i in . reflector by Browning. The peculiarity was 
the rapid disappearance of the spots in some 
instances, and in othors a rapid change of shape. 
He had found the veiled spots very difficult objects, 
owiug to their nearly uniformly bright surface, 
which caused the eye to wander to some more 
definite points, such as largo spots or that of the 
edge of the disc. 
M r . Joseph Baxendell, F.R.S., said he had 
observed the late cclipBe f rom the Birkdale Obser-
vatory under modorately favourable circumstances. 
Some of tho occulted stars could not be seen wi th 
sufficient distinctness to determine the exact times 
of their disappearance or re-appearanco; but he 
had noticed that thoy were both instantaneous. He 
had timed the disappearance of a 9.6 magnitude 
star, not in Struve's list, at 23h. 2Gm. 33-18, the 
angle of disappearance being about 130°. He had 
also submitted the results of 25 years' observations of 
the variable star T Herculis, f rom tho data of which 
he had obtained a maximum period of 87'42 days, 
and a minimum period of 164 47 days; the increase 
Of brightness being, therefore, more rapid than the 
decrease. The extreme difference between tho cal-
culated and observed times of maxima wasl 1-57 days, 
and the moan difforence4-20days. The correspond-
ing differences of tho minima were 10-07 and4-10 days 
respectively. The value of the mean period dorived 
by Professor Schonfold f rom observations extending 
over 35 periods was 165-1 days. 
The ruddy colour of this variable was much more 
decided at minimum than at maximum, and, in -
deed, ia some maxima i t almost disappoarod. Its 
magnitude at maximum varied from 7 1 to 8-0, and 
at minima from 12 6 to 13 5. The calculated date 
of the next maximum would be Nov. 8th, 1884. 
VEGETARIAN DIET. 
A POUND of split peas, 2oz. of flour, and 2oz. 
X J L of onion (chopped fine) w i l l make three quarts 
of excellent soup. 
A " P e n n y Supper."—Oatmeal, Indian meal, 
and wheat meal, all boiled together as porridge, on 
the top a 83'rup made f rom dates and rhubarb 
stewed with sugar; then follow with new milk and 
brown bread. 
A Stew.—141b. split peas, 401b. potatoos, 101b. 
onions, 4lb. carrots, 41b. turnips, 4oz. sage, Joz. 
popper, l ib . salt, and two bottles of olive o i l ; 601b. 
whole-meal bread. For 120, at less than l j d . per 
.head. 
Soup.—Pearl barley, 21b. 7oz., 7Jd.; split peas, 
21b., 4d. ; potatoes, 91b., 6d. ; bread (pure brown, 
stale), 21b. 4oz., 6d.: salt, 5oz., Jd.; vinegar, 20oz., 
2 1 . ; sweet herbs, 2d. ; pea moal, l i b . , 4d.; water, 
40 pints ; total, 2s. ftjdL, making about 60 pints of 
really good and nutritious soup. 
S ix teen Good D i n n e r s f o r 4s. l l j d . or 3jfd. 
per head.—Soup, potatoes, vegetable marrows 
stuffed, plum pudding with brown sauce, apple pie, 
damson pie, and damson tart. List and cost of ingre-
dients: 151b. potatoes, 9d.; 31b. flour, 6Jd.; i l b . but-
ter, 7d. ; vegetable marrows, 9d.; sage and onions, 
2d.; split peas, 2d.; celery and carrots, l i d . ; sugar, 
3d.; milk, 2d. ; currants and raisins, 6d. ; candied 
lemoa peel, I d ; f ru i t , 10|d. ; total, 4s. l l } d . 
USEFUL AND SCIENTIFIC NOTES-
ACCOEDINO to a process for nickel-plating zino, 
described in the ' 'Journal" of the Society of Chem-
ical Iuuustry, the zinc is cleaned by dilute hydroch-
loric acid aud thoroughly washed. I t is then hung 
in the nickel bath for a short time, and on taking 
out is rinsed and thoroughly scraped, so removing 
all that does not adhere firmly. This is repeatod t i l l 
the zinc is covered with a thin film of nickol, which 
can afterwards b« made ns thick as required. The 
suitable current strength is easily found. When the 
zinc is once thoroughly covered the current maybe 
increased without any risk of peeling off. 
ACCOBDISO to Hcrr Wedding the molocular ar-
rangement of iron has far greater influence on the 
welding than the amount of carbon. To generalise 
from a fewanalyses,tlie capacity of welding increa-
ses with tho amount of silicon and decreases with 
the amount of manganese prosont. Roisor's idea 
that the capacity of welding is only influenced by 
the foreign substances present, iu so far as they 
effect the crystallino structure of the iron, is more 
probable than Ledebur's idea, viz., that the foreign 
substances present have a deleterious influence on 
the welding property of iron proportional to their 
amount. 
S C I E N T I F I C N E W S . 
»««— 
TH E new comet (Wolf) appears to have an elliptic orbit, as according to Dun Echt 
Circular, No. 92, M r . Chandler, j u n . , has com-
puted the following elements:—T = Nov. 
18-71 ; s r - Q 172° 36'; Q, 206" 27'; i 25" 10'. 
Period 2429 days. The same circular also contains 
elliptic elements of comet Barnard, by Prof. J . 
Morrison, M . D . , of Washington :—T Aug . 
16-29127 W . M . T . ; T - Q 301° 25' 45-45"; 
8 40' 11' 2-71" ; i 50° 39' 3.14"; 0 3S1 45' 45-19'; 
a 3-45482 ; log. ? 0-1116397. Period 6-43157 
years. 
Encke's comet may possibly be picked up next 
month, about the middle, when there is no moon-
l ight . Tho position on the 13th is approximately 
R.A. 22h. 53m. ; N . P . D . 83° 40'. 
Prof. Gylden, director of the observatory, 
Stockholm, has accepted the professorship of 
astronomy at Gottingen University. 
Lord Rosebery is to be the first president of 
the projected Scottish Geographical Society, and 
tho inaugural address w i l l be delivered i n Edin-
burgh towards the end of December by M r . H . 
M . Stanley. I n connection w i t h the society i t 
is proposed to publish a magazine which shall be 
a popular record of the leading geographical 
events. 
M . Parod has devised an accumulator i n which 
a copper plato is covered w i th lead. By this 
means tho primary current reaches al l the plates 
simultaneously. The cost of the copper is, how-
ever, a serious item. 
A n electric lamp has been patented i n Belgium 
by M . Delaurier in which a hammer carrying one 
of the carbons receives a rapid reciprocating 
motion f rom a coil through which an intermittent 
current passes. The sparks caused by the alter-
nate contact and separation of the carbons pro-
duce the effect of a continuous l igh t . 
M . le Baron Larrey recently deposited wi th the 
Paris Academy of Medicine a sealed letter con-
taining details of a new stethoscope, invented 
by M . Gavoy. The instrument is understood to 
be a l i t t le telephone, which amplifies, without 
exaggerating, the thoracic sounds, bothpulmonary 
and cardiac. 
The recent ocean race between the Oregon and 
the America has created some l i t t le excite-
ment i n nautical circles, and a good deal of 
comment amongst naval architects and marine 
engineers. The Orrgonis 7,500 tons measure-
ment, and has about 13,000 horse-power, while 
the America is 6,500 tons, and has only about 
9,000 horse-power, and yet she was beaten by 
only six hours, after losing two and a half through 
heated bearings. The result of tho race bears 
out what we said on p. 404, Vol . X X X V I I . , 
that we seem to have arrived at tho best ' ' l inos," 
and that increased speed now deponds almost 
entirely on engine-power. Neither the Oregon 
nor the America made a best daily run, but tho 
former consumed 280 tons to the 180 of the 
Amerir i per day. Reckoning the t r ip at seven 
days f rom port to port, one vessel thus burned 
700 tons of coal more than the other, and only 
succeeded i n getting home first by six hours. 
The logs have not yet been published; but 
clearly i t would be of great interest to 
marine engineers and naval architects 
to have a l l the data officially verified, 
for though not a " fastest on record " i t was a 
quick passage, and the result is h ighly creditable 
to the loser—though we believe those connected 
wi th her consider her the fastest vessel afloat. 
A crane capable of l i f t i n g 147 tons is being 
erected at Hamburg. I t w i l l be the largest on 
the Continent — the -next being that already-
erected at Antwerp which is capable of l i f t i n g 
120 tons. 
The latest phase of the " Keoly motor" is a 
gun operated by " etheric fo rce" or " v i v i f i e d 
atomic ether," or something of that kind. Keoly 
charges i t w i th the " ether," the ball resting in 
f ront of the chamber f rom which i t is separated 
by discs of hard and soft rubber. The charging 
being completed f rom strong reservoirs filled at 
the workshop, M r . Keely hitB a rod projecting 
f rom the breech end, to vitalise or v i v i f y the 
other—to put the atoms into vibration,—when 
there is an explosion, and the ball is projected 
wi th considerable power. H igh ly oomprossed air 
is believed to be Keely's new force, 
I t is stated that an electric ray (Torpedo 
vulgaris), or cramp-fish, was caught last week at 
Porthloven, Cornwall. I t weighed 551b., was 
3Jft. long, and had a caudal fin lOin. across. 
Shocks quite as strong as desired were obtained, 
and an electric boll was sounded, but not for long. 
According to the account given, the torpedo had 
two fish i n its mouth, a bass 2ft . long, and a 
conger 2Jft. long, a fact—if i t is a fact—which 
serves to support the view that the electric ray 
uses its powers to paralyse its prey. 
A memoir on the " antiseptic properties of the 
sulphuret of carbon," has boon communicated to 
the Paris Academy of Scionces by Ckiandi Bey, 
who states that the sulphuret is soluble in water, 
arrests all fermentation, kills al l microbes, and is 
a powerful antiseptic. He recommends i t , 
therefore, as an efficacious remedy for cholera, 
typhus, &c., including al l diseases believed to be 
caused by l iv ing germs. W e mentioned on 
p. 181 that experiments were being made wi th 
bisulphide of carbon in Paris. 
I n recognition of M r . Fred. W . Brearey's 
services i n tho development of knowledge w i t h 
respect to flight and its kindred studies, the 
" Society of Science, Letters, and A r t . of London," 
has spontaneously conferred upon h im an 
Honorary Fellowship. Beyond the gold medal of 
the Societe Francois de Navigation Aerienne, 
and a testimonial f rom some of the members of 
the Aeronautical Society of Great Bri ta in , this 
is tho sole recognition that ho has received f rom 
any of the learned societies. 
L E T T E R S T O T H E E D I T O R . 
[ We do not hold ourselves responsible /or th* opinions of 
.ur correspondents. The Editor respectfully requests that au 
communications should be drawn up as briefly as possible.'] 
AU communioations should be addressed to the EDITOR of 
the ENOLISH MECHANIC, 81, Tavistockstreet, Ooveni-garden, 
W.O. 
All Cheques and Post-office Orders to be made payable to 
I. PASSMOBK EDWARDS. 
%• In order to facilitate referer.ee. Correspondents, tohm 
speaking of any letter previously inserted, oblige Off 
mentioning the number of the Letter, as well as the page on 
which U appears. 
" I would havo everyone write what he knows, anil as 
much as he knows, but no more: and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and expenence of the 
nature. of such a person or mica a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of hia, 
will undertake to write the whole body of phyaicks; a vice 
from whence great inconveniences derive their original," 
—Montaigne's Essays. 
E R R A T U M - S M A L L B I L L I A R D T A B L E 
— T H E D E S C E N T OF M A N — L U N A R 
P H O T O G R A P H Y — T H E E C L I P S E OF 
T H E M O O N — D E N T ' S D I P L E I D O S C O P E 
— V A R I A T I O N S I N T H E S U N ' S D I A -
M E T E R — T H E P R I M E M E R I D I A N — 
S M A L L v . L A R G E A P E R T U R E S — R E -
G R I N D I N G OBJECT G L A S S . 
[23461.]—IN line 13 of the first j i ragraph of 
letter 23391 (on p. 132) delete the word " to ' ' ' a f t e r 
masses. 
" B i l l i a r d s " (letter 23109, p. 135) wi l l find that 
the Messrs. Jaquea, of Hatton-gardon, London, sell, 
or did sell, cushions, pockets, ifcc, which clamp on 
to any good level dining-tablo, converting i t into a 
makeshift billiard table which is by no moans to be 
despised. 
The gentlemen who aro engaging in the con-
troversy on the "Descent of M a n " in these 
columna, may possibly derive a few ideas more or 
less novel in connection with that subject from the 
perusal of a paper on " Man in the Tertiaries," by 
Professor E. A . Morse, iu the American Naturalist 
for the current month. On evolution generally 
Mr. Cope also contributes a notable paper under 
tho title of " Catagenesis." 
" R. F . L . B . " (query 64881, p. 144) may consult 
the chapter on " Celestial Photography," m Cham-
bers's " Descriptive Astronomy," with advantage. 
I n reply to " L u x " (query 54890, p. 144.) The 
earth's atmosphere bends Bome of the sun's rays 
into the shadow cone, and so enables them feebly 
to illuminate our eclipsed satellite. Were the air 
surrounding our globe annihilated, the moon would 
utterly disappear during a total eclipse. Very 
well then. I f we assume the atmosphere above 
those parts of the globe having the moon on their 
horizon to be free from cloud, sunlight w i l l travel 
through a great thickness of i t , wi th the familiar 
result (to everyone who has ever watched sunset 
or sunrise) of being intensely reddened, and this 
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SCIENTIFIC SOCIETIES. 
ROYAL ASTRONOMICAL SOCIETY. 
TH E November meeting of this' Society was held cn the U t h inst., at Burlington House, M r . 
DuDkiu, F.R.S., president, in the chair. 
C J I . Tupman announced that la'J presents had 
been received by the Society since their last meeting. 
One calling for special attention was Dr. B . A . 
Gould's " Great Zone Catalogue of Southern Stars." 
The Society has also received Prof. Pickering's 
" Catalogue of Photometric Measures of upwards 
of 4,200 Stars," which is a work of a more original 
kind, and even greater magnitude than the other. 
Prof. Pritchard read a paper on " A Photometric 
Comparison of Reflecting and Refracting Tele-
scopes." He said, my attention was drawn to this 
matter finding that we observed at Oxford, during 
tho eclipse of the moon, the occultation of four 
faint stars not contained in Dr. Struve's list. Of 
these four I found that one only was seen with the 
De la Rue reflector of 13in., while the other three 
were sufficiently salient to permit of observation 
wi th the Grubb reflector of 12jin. aperture. This 
circumstance directed my thoughts to the'long-
agitated question concerning the relative light 
capacity of reflecting and refracting telescopes of 
the same aperture. I expected to find that the 
question had long since been finally settled, and 
that there was no need for further research ; but on 
inquiry in thoso quarters where I thought the in-
formation, i f i t existed, would be possessed, and on 
referring to written authorities, I came to the con-
clusion that the comparison had, up to the present 
time, been made on such insecure bases 
that the results were 6imply conjectural. Dr. 
Robinson, the late distinguished astronomer at 
Armagh, who Prof. Stokes considers to be amongst 
the most reliable authorities on the question, writes 
thuB i n the Monthly Xotices for May, 1876 : 
" Will iam Struve thought that the Daley telescope 
of 9,':,th inches aperture might be compared with 
the Herschol's 20ft. reflector of 18in. aperture," and 
adds that, " Wo are told that Daley's achromatic 
of 1 l i u . aperture is very superior to Herschel's 20ft. 
telescope, and almost equal to the great telescope 
of Lord Rosse." And again, in the JP/nl. Trans-
actions for 1869, Dr . Robinson says : " li we seek 
for any comparison of the light of the two kinds of 
teleBcopes, based on actual measures, little is to be 
found but vague conjectures." A committee waB, 
I believe, appointed by the British Association for 
the prosecution of this and kindred inquiries; but 
I cannot find that any report has been actually 
published on the subject. I t occurred to me that 
the observatory under my direction at Oxford was in 
possession of a photometer specially adapted for such 
> a comparison, and through the generosity of Mr . Do 
La Rue we are also possessed of two mirrors, one 
of metal, which has done excellent work in the 
hands of its donor, and one of silver-on-glass, made 
by Wi th . The two reflectors are of about the same 
dimensions, 13in. in diameter, and our splendid 
refractor by Grubb is of 12Jin. aperture; so that 
wo may practically consider the three instruments 
as of the same size. Accordingly I requested my 
able assistants, Messrs. Plummer and Jenkins, 
whose experience now extends over many thousand 
photometric measures, to prepare a definite list of 
stars varying in magnitude from the second to the 
sixth, and by means of measures of each of these 
stars to compare the relative light intensities as 
transmitted by the three instruments. Each of the 
two observers, armed with his own wedge photo-
meter, and with its eyepiece attached, observed the 
point of extinction of each of the selected Btars, ma-
t i n g five measures for extinction with each instru-
ment. The result is as follows: —The light transmitted 
by the Grubb refractor of 12Jin. aperture is to the 
light received from the De la Rue reflector of 13in. 
aperture, as 1-89 to 1; that is nearly two to one. 
The light transmitted by the Grubb refractor is, to 
the light received from the With silver-on-glass 
' reflector of 13in. aperture, as 1"6 to 1. The average 
deviation of the individual measures from the 
adopted mean, does not exceed the light corre-
sponding to about l-20th of a magnitude of 
Pogson's scale, so that the measures are about as 
close as the humau eye can make them. The 
De la Ruo metallic reflector haa been in constant 
use for 30 years, but i t is still in excellent con-
dition. Tho With reflector is in the highest Btate 
of polish and reflection. I t has long been known 
that silver reflects more light than speculum metal, 
but I do not think that i t would have been suspected 
that the difference between a refractor and reflector 
ia so great, especially when we conaider that a great 
deal of light must be lost by absorption of the glass 
in a refractor, and also by reflection from the sur-
faces of the object-glass. 
Lord Crawford: May I ask whether tho form of 
reflector used was the Herschelian or the Newtonian 
form? 
I 'rof. Pritchard : I t was a telescope of the New-
tonian form ; but this is not an inquiry what light 
is lost by reflection at the mirror; i t is a comnarison 
of the telescopes as a whole. 
Lord Crawford: Yes; but in the Newtonian there 
ore two mirrors, whde there is only one reflection • 
with the Horschelian form of reflector, and, for 
photography, tho Herschelian form is still used. 
Prof. Pritchard: You must permit me to do what 
I can ; I have merely solved the question for the 
telescopes as a whole. An investigation as to the 
photographic power would, no doubt, be in -
teresting. 
Mr . Common said: I should like to ask Prof. 
Pritchard whether he passes his wedge through the 
principal focus of the telescopes, or whether i t is 
between the principal focus and the eye lens; for, 
if with the one instrument the wedge waa in the 
principal focus, and with another i t waa nearer to 
the eye of the obaerver, i t seema to me that a differ-
ent reault would be obtained, for the cone of raya 
when Bpread out would be extinguished by a thinner 
part of the wedge, because the light from the star 
would then be fainter. 
Prof. Pritchard Baid: Without entering into these 
matters, I believe that the method used is perfect in 
its way. The wedge photometer and the way in 
which i t is used have all been explained in my paper 
published in the memoirs of the society. And the 
proof of the perfection of the instrument is that the 
measures of star magnitudes made with i t agree so 
exactly with the elaborate measurea made on the 
other side of the Atlantic by Prof. Pickering. 
Mr. Common: That may be as to comparative -
measures made with one instrument, and yet in 
comparing two instruments you might have a great 
discrepancy from the cause I have suggested. 
Mr . De La Rue: I rise to express my entire con-
fidence in the comparative measures made by Prof. 
Pritchard, as the results I have obtained of the 
relative amount of light transmitted by refracting 
and reflecting telescopes coincide very much with 
the numbers that Prof. Pritchard has given. But 
in regard to what Lord Crawford has pointed out, 
the same comparison cannot be aaid to exist for 
photography where we have only one reflection, 
and another queation affects the photographic 
result. Photometrically, there ia a great difference 
between ordinary speculum metal and silver-on-
glass : .the speculum-metal reflector reflects more 
actinic rays than the silver, for a great part of the 
actinic rays are transmitted through the silver. 
Mr . Rauyard: I should like to ask Prof. Prit-
chard how long i t is since the film of sdver was 
deposited on the glass ? I f i t was not recently 
deposited we cannot accept Prof. Pritchard's results 
for a standard of comparison between the two 
kinds of instruments. I f the silver film was re-
cently deposited and in the highest condition of 
polish, his results wi l l affect our notions as to the 
reflective capacity of silver for light at nearly per-
pendicular incidences. One would also like to know 
whether the flat waa in equally good condition 
with the mirror, and what was the power used on 
the different instruments. Prof. Pritchard has not 
told us iu his paper whether the focal length of all 
tho instruments was the same. I f not, the power 
would be different, even though the same eyepiece 
were used. He has not told us what the power 
used was, so that we cannot judge whether 
in each instance the whole pencil of light from the 
mirror or object glass was entering the iris of the 
observer's eye. I f the powers upon the different 
telesoopes were different, i t would make some 
difference, for the light of the star disc is com-
pared at extinction with the illumination of the sky, 
and the higher the power the less w i l l be the 
illumination of the background of sky. 
Mr . De la Rue: I con answer somo of those 
questions. The speculum metal reflector was 
polished 33 years ago, but i t haa not suffered during 
the whole of that timo; in fact, it ia as bright now 
as i t was when I finished i t . The With reflector 
waa silvered three yeara ago, and i t ia in aa bright a 
a state now as when i t left the maker. 
Mr . Ranyard: I find a great difference in the 
course of a few months after resilveiing, though I 
keep my mirror very closely covered. But tho 
sulphur m the air soon after affects i t ; everyone 
knows how a silver Bpoou tarnishes. 
Mr. De la Rue: The With reflector is a compara-
tively recent gif t to the Observatory, and it has 
been very little used. Silver, chemically deposited 
on glass, does not tarnish like ordinary silver 
articles. 
The Astronomer-Royal : I have been very 
much interested in this puper of Prof. Pritchard's, 
and, that the society haB appreciated i t , is shown by 
the lively diacusaion that has followed. I do not 
agree wi th all tho criticisms that have been made ; 
but I think that a little more information aa to some 
points which affect the comparison would be useful. 
The thanks of tho meeting were returned to Prof. 
Pritchard for his paper. 
The President said: The Fellows would, I think, 
be interested if Prof. Adams would give them some 
account of the doings of the conference at Washing-
ton for the establishment of a Prime Meridian—at 
which he has represented us. 
Prof. Adams: I have a very short and unvar-
nished tale to tell you with respect to whut wo have 
done. I am only afraid that when I tell you the 
results we have arrived at, you wi l l say, How came 
you to be so long about i t ? I can assure you, that 
though the resolutions we arrived at were simple, 
i t took a great deal of discussion to arrive at them. 
We were a large body of delegates, appointed by 
different countries; we numbered about 40, repre-
senting 24 countries. Wo did not all speak the 
same language, and that created somo difficulty. 
When an Englishman or American spoke, fo r 
instance, we had to get the Benao conveyed to our 
French friends. Thia was done by reporting the 
speeches and then getting them translated. A 
considerable amount of correction was required 
before the speeches assumed a form that was 
satisfactory to those who uttered them, and there-
fore several days often elapsed before another 
meeting could take plaoe, so that some of us at one 
time rather despaired of any conclusion being come 
to before Christmas. But finally we got a lit t le 
more momentum on the machine, and arrived at 
last at results which were agreed to by very large 
majorities. I think that we arrived at the right 
conclusion on every point. I t was decided first 
that a prime meridian or universal meridian should 
be adopted, f rom which longitudes should be 
counted, and that that meridian should be 
the meridian of Greenwich. Secondly, that 
there should be a universal time reckoned 
from the prime meridian of Greenwich, and that 
the reckoning should be in mean solar days, and 
that the origin of the day should be taken at mean 
midnight at Greenwich on the first meridian. That 
is rather an important alteration for astronomers, 
but we cannot "and do not pretend to bind other 
people by our decision. I think that there are con-
siderable hopes that the railway aud telegraph com-
panies wi l l adopt our changes for their own pur-
poses ; so that instead of the confusing letters A . M . 
and P .M. in time tables, we Bhall in future have 
the hours running from 1 to 24, and no doubt in 
time the pubUc wi l l begin to follow the railway 
companies. 
The moeting adjourned at 10 o'clock. 
LIVERPOOL ASTRONOMICAL 
SOCIETY. 
TH E usual monthly meeting was held at the Association Hal l on the 10th November, tho 
president, the Rev. T. E . Espin, B.A., in the chair. 
The minutes of the previous meeting having been 
read and passed, the secretary, Mr . W . H . Davieo, 
said he should like to take the opinion of the meet-
ing on a question of some importance. I t Beemecf 
paradoxical to say that their continued success had 
led them into Bonie financial difficulty, but i t was 
nevertheless true. The number of their members 
had increased very rapidly, but it had not kept 
pace wi th the improvement of their publications. 
I t would seem an easy remedy to either reduce the 
publications or to raise the subscriptions ; but the 
council were very reluctant to do either, as many of 
the papers were of suoh value that the print ing 
expenses were small by comparison; Tinilst, to 
raise the subscription would be to take the Society 
out of the reach of the class of amateurs i t was 
intended to encourage. They had begun by print-
ing an eight-page pamphlet of the abstracts of their 
proceedings, and this had increased in size, until last 
month the matter filled 28 pages, besides wood-
cuts and lithographs. Of course, this could not be 
continued without a certain loss, and i t had been 
very seriously considered whether i t would not be 
well to issue their proceedings in the form of a 
" Journal," and reserve a portion of the cover for 
scientific advertisements likely to meet the require-
ments of their members. I t had been feared that 
Buch an innovation would lossou tho diguity of a 
scientific socioty; but, in hia eyea, i t waa more ^ 
diguified to utilise all their resources thau to stand.' 
hat iu hand aud depend upon donations. 
Tho President said tho course proposed was a 
bold one ; but, as the profits would bo all placed to-
the publishing fund, every member would 
receive a direct benefit, and he could see no objec-
tion to tho plan. Mr . R. C. Johnson, F.R.A.S., 
and the Rov. J . Bone (Lancaster) supported the 
motion, which, after Bonie discussion, waa carried 
u n a n i m o u s l y . 
The President then called the attention of mem-
bers to a valuable present which had that day been 
received from M r . R. S. Newall, F.R.S., &o. I t 
consisted of an enlarged copy of Lassell's nebula in 
Orion, and, as i t contained all Herschel's and 
Lassell's Btara readyuumborod for reference, ho was 
Bure i t would be exceedingly uBef ul . 
A paper on " SpectroBCojws to Small Telesoopes," 
by Mr. T. I t . Clapham, was read. He had always 
been ambitious to aee the solar prominences wi th 
his 3Jin. Wray ; but, from-what he had gathered 
from other workers, nothing leas than eight prisms 
to a Oin. o.g. would show them. However, he 
applied one of Browning's 5-prism direct-vision 
spectroscopes by simply screwing i t to a slip, instead 
of a tube, connected to the telaac- po, and by this 
simple contrivance he was enableu' to see the F line 
reversed and, shortly after, vary in position. He 
watohed this for nearly half an hour, and during 
this time i t widened to a oloud-liko head, and thuu 
gradually subsided. 
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A paper by Itr. J. Baxendell, F.R.S , F.R A.S., 
W»M ••> now variable star V Boiitis. Tho 
star ia near 2642 + 16° of the " Durchmus-
temng." Its range of variation is from 9 2 to 
10 2 mags.; i t has a dull orango colour, which, 
however, is Bubieot to slight variation, and its 
imago is gonerally remarkably sharp and distinct. 
Tho moan period, derived from seven minima, is 
122 days, and epoch = Dec. 8 2, 1881. Observa-
tions of four maxima give a mean period of 120 8 
days, and epoch = March 27, 1882. The greatest 
dilleronco between the calculated and observed times 
of minima is 10-2 days, and the mean difference 5 4 
days. Tho corresponding differences for the four 
maxima arc only 2 2 and 1'4 days. 
In a paper on tho variable star I t Urs.T Majoris, 
Mr. J . Baxciidell, jun. , said, from a series of obser-
v a & o i which he ha/1 made since tho 2Gth May last, 
he found that a maximum occurred on the 31st Aug., 
or 12 days earlier than tho time given in the ephe-
nicria in the September number of the Observatory ; 
h«t from the results of observations mado by his 
father in tho years 1857 to 1859, and 1861 and 
1862, i t appeared that a similar difference occurred 
in 1869, and that in 1862 tho difference was a little 
over 11 days. Professor Schiinfeld and others had 
also observed similar irregularities. 
Mr. W. F. Denning, F.R.A.S., stated, in a paper 
on " A Shower of .Meteors from a Aurigie," that 
on Sept. 22nd, 1884, he had watched tho eastern 
sky for 3 | hours during the period from lOh. 
40m. to 14h. 40m. and observed 36 Bhooting stars, 
of which eight were directed from the point a ~V 
i 45° + slightly W . of a Auriga:. Tho radial was 
very sharply defined and furnished meteors of the 
swift streak-bearing class. Ho had seen this 
stream with equal distinctness on Sept. 21st, 1879. 
On that night ho countod 92 ahooting stnra in a 
peraiatent watch of 6J houra, from l l h . to IGh. 
30m.. and registered eight paths from a centre at 
a 76" o44° + . They nearly all left streaks, and 
were described as awift. Evidently, therefore, this 
epoch of Sopt. 21at-22nd was a special one as re-
garded thia radiation of motcorafrom the immediate 
region of Capella, and the shower well deserved 
re-observation from ita richness and the definite 
character of point of its divergence. 
I n a carefully written and illustrated paper on 
"Lunar Surfacing," Mr. S. E. Peal advocated a 
theory opposed to tho gonerally received ideas, 
for which he courted criticism. The circular for-
mations were attributed, he aaid, to igneous and 
volcanic action ; but his theory was baaed on the 
assumption that tho entire phenomenon had been 
an exceedingly slow, quiet, aud cold one, the re-
sult of expiring energies and the reverse of heated, 
violent, and explosive. I t was admitted by as-
tronomers that the earth, Venus, and Mara formed 
a series as regarded temperature, air, and 
moisture. Mars formed the third of this sorieB, 
with a low temperature and less air and moisture 
than tho earth, but larger ice-caps. The moon 
soamod next in the serica, to have cooled down more 
than the others, with its vapour all precipitated. 
W ith ita exceedingly rare atmosphere, he took i t 
that the lunar seas would be frozen over, while yet 
the internal temperaturo was proportionately high. 
Tho walled plains he took to be lagoonB or lakea, 
j * ™ 1 " having been slowly raised as moisture 
and deposited as a rampart around the liquid area. 
Tins would account for the level of the floor being 
below that of the outside plain. I f a vent were 
then to open under tho wall of a " crater " already 
formed, as Stufler, i t would fo rm a second lake 
such as Faraday, and melt away the wall i t de-
formed untU the two vents would overlap, and this, 
several times repeated, would result in a series of 
rings of a gradually decreasing size, of which there 
wero several examples in the moon. The larger 
circles had been regarded as seas, whilst the smaller 
were ascribed to volcanic action ; but he claimed 
that they had all one origin, and that the origin, 
a.imittculy poBsiblo for tho seas, was equally so for 
tho walled plains, craters, and craterlets. 
R O Y A L M I C R O S C O P I C A L S O C I E T Y . 
rpm: seeowl meeting of the session was held on 
L tho 12th mat., at King ' B College, Strand, W.C., 
the president (tho Rev. W. H . Dallinger, F.R S.j 
m the chair. The minutes of tho meeting of 8th 
October last wero read and confirmed, aud were 
signed by tho president. 
I n the list of donationa, Mr. CriBp called attention 
to a photo portrait of tho lato F. A. Nobert with 
his ruling machiiio, enlarged by Mr. J. Mayall, 
ju i i . , ond presented by him. 
Mr. J . Mnyall, jun . , said that at the last meeting 
ho had called attention to a triplo-stepped rack fitted 
to a micrescopo, which ho then exhibited. I t had 
since been fouud that thia arrangement was rath<r 
difficult to fit with sufficient accuracy, so that a new 
form with a double rack had been substituted. 
Thia was found to have tho required smoothness of 
motion. The Swift microscope which be exhibited 
thuB fitted had also a modified form of tho Wales' 
inclining limb, which bad been to highly commended 
by Dr. Carpenter. By thia modification Mr. Swift 
was able to secure the complete rotation of au ordi-
nary form of mechanical 6tage, which bad been 
Beldom attained in combination with the "Jackson " 
form of microscope. A polarising prism made after 
tho formula of Dr. Bertrand as recently described 
in the Comptcs Rendu* was applied to the microscope. 
He also exhibited an unmounted prism made upon 
the same plan, showing tho peculiarity of its con-
struction, by which a field of about 44° was 
obtained. 
Mr . Crisp exhibited and described Fasoldt's new 
nosopiece for changing objectives, in which a section 
of the thread was pressed in by a spring. 
Trof. Bell said that he had placed on the table for 
exhibition a cluster of branched Vertieclla:, which 
bad been sent by Mr. Bolton in the hope that some 
Fellow of the Society might be able to name them ; 
they were not mentioned in Kent's " Infusoria." 
Dr. Mnddox exhibited one of Miguel'a culture 
slides. He also referred to Dr. Miguel's method of 
propagating bacilli by the use of sterilised gelati-
ni8ed paper, some of which he exhibited. I f i t was 
desired to obtain the organisms from the air, the 
paper was supplied from a revolving drum, and the 
air to be examined was directed upon i t by an as-
pirator. I f rain-water was to be examined, the 
paper was shaped aB a coil and the water allowed 
to drop slowly upon i t . He had, however, sug-
gested to Dr. Miguel that collodion films should be 
used instead of paper on account of its greater 
transparency and absence of structure. 
The President thought that this opened up a 
now method of inquiry which would be likely, i f 
properly used, to lead to some very valuable 
results 
Mr. Crisp exhibited and described Lord S. O. 
Osborne's diatomescope, drawing attention to the 
fact that the lower lens was mounted excentrically 
in relation to the upper len8, which Lord Osborne 
regarded as an essential feature in the construction. 
The Rev. Metcalfe Gray'8 ether freezing micro 
tome was exhibited and described. 
Mr. H . G. A . Wright's letter was read, describing 
a slide (exhibited) of the lobes of the proboscis of the 
blow-fly, mounted without pressure in a solution 
of biniodide of mercury and iodide of potassium. 
The slide showed details of structure in the pseudo-
trachese not hitherto observed, consisting of leaf-
like processes of the eudoderm which pass through 
the forked openings in the chitinouB rings of the 
paeudo-trachere, and point out a UBO for the forked 
arrangement. 
The President said that those who looked at the 
drawing could not fa i l to be struck with i t , and i t 
would probably occur to them that i f such details 
could be brought out by the uae of biniodide of 
mercury and iodide of potassium, i t deserved to be 
tried as a medium not only for diatoms as hitherto 
but for other objects. 
Prof. Stewart Baid he was unable clearly to 
understand what was meant by the processes of 
"the endoderm," as that term was generally under-
stood. 
Mr . Michael said that in Mr. Lowne's " A n a -
tomy and Phyeiology of the B l o w - f l y " the term 
was not applied in ita usual sense; but appeared 
to convey the same meaning as epiderm, and the 
author of the paper probably used it in this way. 
Mr. I I . Mills ' letter was read, reporting tho dis-
covery of three species of fresh-water sponge, with 
the same biaerial arrangement of the birotulates 
or amphidiscs as described by Dr. Vedovsky. In 
Bome sections of the etatoblaats three series were 
plainly seen. 
Mr . G. Maasee'a paper, "Description and Li fe 
History of a New Fungus, Mi owia Xieea," was read. 
Mr . Bennett Baid that i t waa necessarily 
rather difficult to follow a paper of that kind, which 
dealt so largely with hypothesis, without reading 
i t c i r j r u l l y when printed ; but, from what he had 
heard, i t seemed to him that some of Mr. Massee's 
conclusions were not a little startling. A l l the 
evidence that he was aware of Beemed rather to 
show that i t was impossible to draw a hard-and-
fast line between sexual and non* sexual reproduc-
tion ; but although hia own observations would 
lead him to somewhat different conclusions from 
those of tho author of the paper, he felt i t would be 
uufair to enter upon any length and criticism of 
ts contents without having previously 'studied i t . 
The President said that the paper waa mani-
festly one of considerable interest, throwing out, 
as i t did, some original suggestions which would 
well repay investigation. 
Prof. Bell read hie paper, " Notes on' the Struc-
tural Characters of the Spines of the Echinoidea-
Cidaridte." 
Dr. Carpenter, C.B., 6aid he must confess that 
he did not at present clearly understand Prof. 
Bell's menning, as conveyed in this paper. The 
apinea of the ordinary Echini, whenever they were 
uot annual Bpines, which were abed and renewed 
every year, presented certain well-recognised fea-
turea. I n the large Bpines of the many tropical 
forms they had in the transverse sections a series 
of well-marked rings of growth resembling the 
annual rings of the trunk of a tree, and these might 
go on increasing indefinitely, because every new 
iirowth waa added in the same way. But in the 
Cidariiio! there was nothing of the land: there the 
whole interior of n spine seemed to bo formed con-
tinuously, so th i t the cylindrical interior contained 
passages prolonged from the internal passage or 
solid netunk which was occupied by a protoplasmic 
substance. Now when that kiud of sheath was first 
formed he did not deny that i t might increase up to 
a certain point; but he had yet to be informed that 
the interior continued to undergo an increase after 
the external portion had become hardened. They 
knew perfectly well now how bones wero enlarged, 
and that there was a process going on there of con-
tinual removal of old matter and tho addition of 
new. The old notion of interstitial swelling out 
was now given up, and he could not think of i t aa 
going on in the case of a spine. The only other 
mode of increase would be by the removal of the 
interior portion of the sheath, and by addition to 
the external portion. So far as his observations 
went, he could see no evidence that when the 
cylinder had once been encased by this nearly solid 
sheath the internal portion of the spine underwent 
any increase. 
Prof. Stewart said that BO far as regarded tho 
spines of the Cidarida; his observations entirely 
tended to show that having once become invested 
with this calcareous sheath, the vitality of the spine 
waa so lowered thereby that i t allowed of the accu-
mulation of parasites of all descriptions, which i n -
fested these spines, and these only. The process of 
investment amounted, in fact, to an arrest of 
growth. By means of a drawing on the black-
board he showed that these spines wore increased 
by additional layers being added to them, after 
which they became incrusted, and Sorpulso, & c , 
became attached to them. I u the Gouio Cidaridoe 
there was leas liability to this. 
Dr. Carpenter aaid that his experiences on theso 
points entirely coincided with those of Prof. 
Stewart. 
Prof. Stewart further aaid that wherever the 
spines were found in frictional contact with each 
other the interstices would be seen to be filled up 
with calcareouB matter, just as similarly occurred 
when two portions of bone were in contact in cases 
of nsteo-Bclerosis. 
Prof. Bell said he was sure that the meeting 
would understand that he had made himself ac-
quainted with what had been done on these sub-
jects by Dr. Carpenter and Prof. Stowart; but 
what troubled him to understand was that the adult 
spine had a certain amount of incrustation, and 
that the crust was proportionately thinner in the 
larger than in the smaller specimens. He had 
carefully examined and measured the proportionate 
diameters of tho outer and inner portions, and 
from the figures given i t was clearly shown that 
the larger spines had the thinner crust. I t was also 
found by taking measurements from various parts 
of the spineB that the wearing down was not con-
fined to the pointB. He was not prepared, how-
ever, to give an answer as to bow the interior of 
the epine increased in size, though i t was shown 
that in a full-grown specimen the interior cavity 
was not diminished by the fact that i t had a com-
paratively thick crust. W i t h regard to the growth 
of parasites, that neceBsarily had to bo taken into 
consideration as a matter of some impoitauce ; and 
though of courso he did not pretend to put his ex-
perience againBt that of Dr. Carpenter or Prof. 
Stewart, he might say that if he had to base his 
experience upon the large collection of tho British 
Museum, he should not have beeu struck with the 
amount of parasitism apparent there. Thia crust 
had had ascribod to i t a determining influence upon 
the growth of the spine ; but he ventured to think 
that the figures which he had drawn gave a some- -
what different aspect to tho queatiou from that 
which had been hitherto accepted. 
Dr. J . D. Cox's paper " Ou the Structure of the 
Diatom Valve" waa read, and the photographB 
accompanying i t were handed round for inspection. 
Mr. J . Mayall, jun. , and Mr. Crisp called atten-
tion to the points in the photographs, eatabliahing 
Dr. Cox's VIOWB. 
•Mr. Lswia Wright exhibited iu operation and 
described a new lantern microscopo, which, niter 
considerable study aud attention, ho had beeu suc-
cesaful in bringing to a degreo of perfection which 
he believed hod not hitherto been attained. The 
want of some apparatus of the kind capable of 
exhibiting minute objects under high powers and 
fiee from distortion or colour had long boen felt , 
and he had been urged by several Fellowa of the 
Society to turn his attention to the matter on 
account of the great value to lecturers and others 
of Borne really good optical arrangement which 
would enable microscopical preparations to bo pro-
perly shown to a large number of persons at the 
same time. Dr. Carpenter had suggested to h im -
to take the tongue of a blow-fly as prepared by Mr. 
Topping, and to work upon that as a test object; 
Mr. Curtits had told him that what was wanted 
waa an apparatus which would show the tongue of 
tho blow-fly 5ft . long. Ho had placed the mccha-
nical arrangements into the hands of Mr. Alfred 
Newton, who had carried them out iu a way 
which left little or nothing to bo desired. Tbe 
lantern employed was an ordinary one, the lime-
1 ght being used for illumination. As regarded the 
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ocs source known appears to behave in like manner. 
Tho only case which bears a resemblance is that of 
sulphato of strontium becoming phosphorescent 
under the action of light at a glowing temperature 
As tho temperature rises, rays less and less refrangibh 
aopear in the spectrum, but at the same time, as 
Edniond Becquerel has shown, the less refrangibl 
rays disappear. When the light of the organ 
begins to appear, the central and forward part only 
of the organ is luminous. I t is only when the light 
is very bright that the periphery of the organ is 
luminous, and then the red rays are visible. The 
light was found to give photographic images on a 
gelatino-bromide plate ; the insect being twocenti 
metres from tho plate, and the time of exposure 
reduced from an hour to rive minutes. The photo 
graphs show that the light of the pyrophore is 
capable of producing intense chemical effects, if the 
smallness of the quantity emitted be taken into 
account. The light also determines the phosphor-
escence of sulphate of calcium, after an exposure 
of five minutes ; and eosino and azotate of uranium 
are rendered fluorescent by i t . 
SCIENTIFIC SOCIETIES. 
ROYAL METEOROLOGICAL SOCIETY. 
TI l H E usual monthly meeting of this society was 
I held on Wednesday evening, the 18th inst., 
at the Institution of Civil Engineers, M r . R. H . 
Scott, F.R.S., president, in the chair. 
Mr . C. H . Cotton, Mr . S. A . Jolly, L.R.C P., 
and Rev. C. J . Taylor, M.A. , were elected Fellows 
of the Society. 
The following papers were read :— 
(1.) " O n the reduction of Temperature Means 
f rom Short Series of Observations to the Equivalents 
of Longer Periods," by Dr. Julius Hann, 
Hon.Mem.R.Met.Soc. Tho uuthor has recently 
carried out an investigation into the climate of the 
Alpine districts of Austria, and, in doing so, ho has 
endeavoured to reduce the monthly and annual 
means of all the temperature observations from the 
districts in question during the interval from 18-18 
to 1SS0, and in somo places to 1884, to the mean 
for the 30 years' period, 1851 to 18S0. I n this 
paper Dr. Haun describes the methods he adopted 
to reduce observations at mountain stations for 
short periods to the equivalents of longer periods. 
(2.) " The Diversity of Scales for Registering the 
Force of W i n d , " by Churles Harding, F.lt.Met.Soc. 
The object of this paper is to call attention to the 
confusion that exists in the systems in use by 
various countries for registering wind force, 
whether instrumentally or otherwise, and to show 
the need of action for improvement. 
(3.) " Report on the Phenological Observations 
for the year I8S4,".by the Rev. T. A. Preston, M . A . 
F.R.Met.Soc." The salient features of the weather 
during the period embraced in this report, viz., 
October, 1883, to September, 18S4, were:—The mild 
winter, the cold Apr i l , the hot August, and the long 
period of drought, which, at tho end of September, 
began to be seriously felt . The general effects on 
vegetation have been the prolonged existence of 
many of the autumn species ; the great loss of wal l 
f r u i t ; the failure of bush f ru i t s ; the plentiful 
supply of strawberries as long as they lasted, but 
the time was short; the good hay harvest, although i t 
was light in quantity ; the good corn crop; the 
unusually plentiful potato crop, and the great 
abundance of wild frui ts . 
LIVERPOOL ASTRONOMICAL 
SOCIETY. 
n n H E usual monthly meeting was held on 
I Dec. 8th, at the Association Hal l , the Rev. T . 
E. Espin, B.A., President, in the chair. A paper 
by Prof. E. C. Pickering, of Harvard, was read on 
" The Reduction of Observations for Atmospheric 
Absorption at Low Altitudes." The observations 
in question were made by M r . Espin in July last on 
the I l i g i , the object being to test the amount of 
light that was absorbed by the air when stars were 
low down on the horizon. Upwards of 50 stars, 
wi th a zenith distance of from 80° to 88°, were 
observed and compared with others of the same 
magnitude overhead, and, in some of the lowest, 
the IOSB of light was 70 per cent., so that i t was 
very doubtful whether stars below the third mag-
nitude would be visible to tho naked eye at less 
than 2 s above the horizon. Further observations 
of Btars near the horizon were greatly needed, and 
i t was to be hoped that other members of the Socioty 
would take up the question. I u speaking of the 
results of the International Meridian Conference, 
the President said tho Astronomer Royal proposed, 
after the 1st January, to adopt the new method of 
reckoning time at Greenwich. He thought the 
change would bo of great advantage to astronomers, 
and he would move that tho Liverpool Socioty 
follow the same course. 
»lMr. T . W . Backhouse, F.R A.S. (Sunderland) 
thought the only objection would be the existence 
of the Nautical Almanac for several years yet to 
come wi th ephemerides calculated for hours 
reckoned from noon. This was an inconvenience 
they must consider ; but i t seemed to him much 
better to adopt tho recommendation of the con 
fereuce, than wait an indefinite time for the change 
Somo authoritative decision should at once be 
announced, and very fittingly by the Royal and 
Liverpool Societies. 
Mr . W . S. Franks, F.R.A.S. (Leicester), said 
Englishmen ought to be proud that Greenwich was 
selected to be the timekeeper for the world. He 
thoroughly agreed with Mr. Backhouse that 
an authoritative decision should be arrived 
at, else what was the use of appointing 
an international conference of such dis-
tinguished men;? Twenty-four hour dials had 
already been introduced to the trade, and manu 
facturers would scarcely have ventured on this i f 
they had not felt sure i t would be ultimately 
adopted. Tho striking of the hours was certainly 
a knotty point, aud i t would be rather too bad i f , 
just as one was comfortably settled for the night, 
all the clocks were to begin striking twenty-four 
(Laughter.) 
M r . R. C. Johnson, F.R.A.S., thought that, so 
far as tho Nautical Almanac was concerned, i t 
would be a very easy matter to subtract twelve 
hours from any given time; whereas at New York 
they would have to begin their astronomical day at 
five hours, and allow one hour for every 15° west, 
France had not yet given her adhesion to the plan 
but, as there was very little difference between the 
meridians of Greenwich and Paris, it was very 
likely they would move their own meridian west-
ward, and so compromise the matter without hurt 
ing their pride. Af ter some further discussion the 
question was put to tho meeting and carried 
unanimously. 
Mr. J . Baxendell, jun. , communicated a paper on 
the results of a discussion of 34 maxima and 18 
minima of the variable star Z Ursa) Majoris, which 
he had collected from various sources. These results 
gave a decided lengthening of the period. From 
1855 to 1865 the mean period was 224 071 days, 
from 1865 to 1875 i t was 220 425 days; and 1875 to 
1884, 231-236 days. From 15 of the minima cor 
responding to the period 1865-75 he obtained I 
mean period of 225 334 dayB which, i t would be 
seen, was only 0 091 of a day less than that derived 
from the corresponding group of maxima. 
I n some notes contributed by Mr . J. E . Gore, 
F.R.A.S., on some suspected variable stars, he 
included 740 B . A . C. Cassiopeia; ; Bradley, 390 
CaBBiopeia) ; 39 Aurigio; and Birmingham's 569 
Delphini. The latter had beon suspected of varia-
tion by d'Arreflt, who rated it 8 m. on Sept. 10, 
1874. His own observations since September last 
would show that this star was certainly variable, 
and deserving of careful observation. 
I n apaper on " Red Stars," Mr. S. M . B . Gemmill 
said he had found this class of observation much 
easier than i t was generally supposed to be. The 
diversity of opinion which seemed to exist as to the 
tints of Btars, and especially of red stars, was very 
striking, and sufficient allowance did not appear to 
be made for personal and instrumental equation. 
He thought the designation of red was, for the most 
part, a misnomer, as i t was to be questioned whether 
there was any really red Btar in the sky. Wi th the 
exception of certain ruby or crimson Btars, ho had 
never seen one which had not a mixture of orange 
or yellow, and, even in the former class, he thought 
the tints were not pure. 
On the subject of the projection of stars during 
lunar ocoultatiou, the Rev. S. J . Johnson, M.A. , 
F.R.A.S., said the approaching occultation of Alde-
barau, visible in this country, led one to look up past 
cases of the illusion of projection of stars on the 
moon's limb. The occultation of o" Librto, com-
municated to the Society last session, was an in-
stance that this phenomenon was not confined to 
red stars. I n the R.A.S. Monthly Notices for 
June, 1828, a list of stars waB given that furnished 
instances of peculiarities in occultations, aud i t 
might be as well to note the five different explana-
tions there given :— 
1. A lively imagination on tho part of the ob-
server. 
2. A spurious disc given to the moon's image by 
the instrument of observation. 
3. A lunar atmosphere. 
4. Irradiation. 
5. Different refrangibilitics towhich the rays from 
the moon and star are liable, arising from their 
differences of colour. 
He (Mr. Johnson) had noticed the liugering of 
stars on the lunar disc in the greatest de-
gree during total eclipses, especially in that 
of the 23rd of August, 1S77, when even minute 
stars appeared several seconds within the reddening 
l imb; though, ou the occasion of tho last eclipse, the 
moon presented such a remarkablo obscurity of tint 
that only ouo instance of this kind appealed, and 
that not very conspicuously. On tho subject of 
the November Leonids, 1$84, Mr. E. F . Sawyer, of 
Cambridgeport, U.S.A., said this shower appeared 
be very inactive, as during watches of l h . 40m. on 
the mornings of Nov. 13, 14, and 15, only two 
faint meteors could be observed which could be 
attributed to the Leonid radiant. During theso 
periods ten meteors were recorded, which were all 
quite faint, not exceeding a 3rd mag. Btar in 
brightness, whilst their paths were invariably 
short. 
The President said there had been some talh 
about forming an educational branch for Liver-
pool. Father Perry had aroused an enthusiasm 
for astronomy, and he thought i t would be a pity 
if the result of hia good work waa Buffered to die 
out. I t had, therefore, been propoaed to hold 
elementary classes fortnightly during the winter, 
and to deliver illustrated lectures on popular sub-
jects. 
M r . Joseph Baxendell, F.R.S., thought the 
number of people who took any interest in 
natronomy waa extremely small, and propor-
ffcrr-rcly less than i t was 2a years ago. 
M r . W . H . Davies (secretary) said they had 
certainly found i t very up-hill work iu Liverpool; 
but with beginners, a great deal depended upon the 
way the subject was treated. 
Mr . Isaao Roberts, F.G.S., F.R.A.S., sug-
gested that the classes might combine astronomy 
aud navigation, aud be in connection wi th the 
South Kensington scheme. 
Eventually i t was decided to hold classes for the 
study of astronomy only, aud Mr . J . P. Weir, 16, 
Selborne-street, was elected secretary of the 
branch. Owing to tho pressure of business, other 
papers were taken as read. Eight gentlemen 
were elected members of the Society, and tweuty-
six candidates were proposed. 
CHEMICAL SOCIETY. 
AT the meetingon Deo. 18th, Dr . Russell, F.R.S., in the chair, the following gentlemen were elected Fellows :—W. P. Ashe, S i r B . V . S. Brodie, 
Bart., J .F . Ballard, W. Brigps, M . T . Buehanan, W . 
G. Brown. H . M . Chapman, W. H . Eloy, J . Frost, T . 
P. Hal l , H . J . Hodges, H . Jackson, F. Johnson, J . 
D . Johnstone, G. F . Kendall, C. W . Low, F . M . 
Mercer, P. C. Porter, V . E. Perez, A . Rickard, K . 
B. B . Sorabji, R. C. Steele, H . Smith. E. G. Smith, 
G. Thorn, W . Tate, P. C. Thomas, T . Wilton, J . 
I I . Worrell , W. C. Wise, W . H . Wood. The f o l -
lowing paper was read : " Chomico-I'hysiological 
Investigations on the Cephalopod Liver and its 
Identity as a True Pancreas," by A . B. Griffiths. 
The author could not detect any bile acids or gly-
cogen in this organ, but a ferment obtained from i t 
by glycerin oonverted starch paste into sugar, and 
formed from fibrin obtained from the muscular 
fibres of a young mouse, leucin and tyrosin, tho 
latter body giving, with a neutral solution of mer-
curic nitrate, a red precipitate. I t was announced 
that at the next meeting, Jan. 16th, Prof. Thorpe 
would read a paper on " The Atomic Weight of 
Titanium," and that Dr. Frankland would give a 
lecture in February on "Chemical ChangesProduced 
by Micro-organisms." 
The L e v e l o f the Balt ic—Towards the middle 
of the last century, an energetic controversy arose 
between the Swedish astronomer Celsius and some 
German scientific men, as to whether the level of 
the Baltic was rising or sinking. Celsius contended 
for the latter opinion, and tho Germans uphold the 
former. To solve the question, a series of water-
marks were established in 1750 all around the Swed-
ish coasts, from the mouth of the river Tornea t© 
the Naze; aud theso water-marks, or gauges were 
renewed in 1851, and again in tho present year. 
Thoy were inspected at regular short interveals, the 
results of tho observations being carefully recorded. 
The verdict of theso 134 years is that both psrtieB 
wero right, and both^vere wroner. The Swedish 
coast has been steadily rising, while that along tho 
southern fringe of the Baltic has been as steadily 
sinking. Tho dividing line, along which no change is' 
preemptible, passes from Sweden to the Schleswig-
i l o l s t e i n coust, over Boruholm and Laland. The 
results have lately boon published by the Swedish 
Academy of Sciences; and i t appears from them that 
while during this period of 134 years the Northern 
part of Sweden has risen about 7ft. , the rate of 
ilevatiou gradually doolinos as we go southwards, 
ii B i g only about one foot at the Nazs>, and nothing 
at Bornholm, which remains at the same level as 
n the middle of the last century. An example wi l l 
beat illustrate the proceas, the cliff near Piota known 
aa"Stora Reppen " waa, in 1851, 94 centimetres 
' igher above the water level than i t was in the year 
760; aud on the 12th of August 18S4 it was found 
to bo about 60 centimetres higher than in 1851, 
showing that the rate of elevatiouhad been quickened 
during tho 30 years immediately preceding. The 
general average result would be that the Swedish 
coast has risen about 141 centimetres (nearly 5G 
inches) during tho last 134 years. 
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NOTICE O F R E M O V A L . 
IN consequence of the approaching demolition of 
our l.ito premises for tho extension of Covont 
Garden Market, the Office of tho E N G L I S H 
MI-CHAMC is now 
REMOVED 
T O 332 , S T R A N D , W . C . , 
T H E P R O G R E S S O F A S T R O N O M Y 
I5T 1884. 
AT tlio close of—from nn astronomer's point of view—another comparatively-
uneventful year, wo may yet, in commercial 
parlance, "take stock" of its discoveries, 
observed phenomena, and general work; with 
the result of finding that progress in astro-
nomical science, if slow, has, at any rate, been 
sin e, and that wo aro not without substantial 
additions to our knowledge of the visible 
Cosmos. 
Probably the most distinct advance that 
has been made is in the department of Stellar 
Photometry, in connection with which 
Professor Pickering's splendid catalogue of 
tho magnitudes of no fewer than 4,200 stars 
(as determined at Harvard, U.S., by the aid 
of the meridian photometer) will at once 
occur to every reader of current astronomical 
literature. Nor is our own country much 
behind in its contribution to this branch of 
Science, as is evidenced by the list of magni 
tudes of all stars brighter than the 5th 
magnitude issued by Professor Pritchard, 
and published in Vol. X L V I I . of the B.A.S. 
Memoirs. As is well known, the magnitudes 
in these two catalogues were determined by 
the aid of instruments essentially different 
in principle; and, hence, the altogether 
remarkable accordance between the results 
obtained on opposite sides of the Atlantic 
speaks volumes for tho soundness of the 
principles on which tho observations were 
conducted, and the extraordinarily careful 
and painstaking way in which they were 
made. In each case, though, the human 
cyo was the ultimate arbiter, while in the 
catalogue of 500 stars in Auriga, Gemini, 
and Leo Minor by tho Rev. T. E . Espin, 
issued by tho Liverpool Astronomical 
Society, it is tho photographic magnitudes 
which are given, and the actinic, rather than 
the merely luminiferous, power of every ob-
ject whichis registered. The correspondence, 
however, between these two kinds of magni-
tudes is suflioiently remarkable for, at least, 
two-thirds of tho stars catalogued. We 
may add that a valuable contribution 
towards tho study and comprehension of the 
phenomenon of stellar mutability has been 
further made by Professor Pickering in the 
shape of a separate catalogue of the magni-
tudes of 1 i ' i of those mysterious bodies, the 
variable stars. 
Our knowledge of thefucoof the Southern 
sky lias been greatly increased by the issue, 
by Dr. li. A . Gould, of Cordoba, of his 
great 'Acine Catalogue of tho Southern Stars, 
of which the President of tho Royal Astro-
nomical Society said from the chair at the 
November inci ting, " I think it is one of 
the most important contributions that has 
been made to nslronomy during the last ten 
years or more." 
Further, in connection with Stellar 
Astronomy, we must not lose sight of Pro-
fessor Pritchard's important paper on the 
Proper Motions of -10 Stars in the Pleiades: 
a corresponding series of measures of some 
250 of tho components of tho cluster 39 
Messier Cygni being, we believe, still in 
V O L . X L . - N O . 1,032 
progress at the University Observatory. 
Tho importance of a rigidly accurate deter-
mination of the nature and amount of 
stellar proper motions must be evident if 
wo regard it only in the single aspect of 
throwing light on tho translation of the 
Solar System in space. 
And lastly, we may refer to the remark-
able photographs taken in Paris by the 
MM.*, Henry, in which every star to the 
12th magnitude in a space of 12 minutes in 
R.A. and 20° in Declination has been 
sharply impressed on one plate. Here is 
tho beginning of a permanent record of the 
celestial vault which must be invaluable to 
future generations. 
In connection with celestial photography 
it may be here mentioned that Mr. C. Kay 
Woods has, during the past year, been con 
ducting experiments in Switzerland in 
photographing the Solar Corona, whiel 
seem to place it beyond doubt that Dr, 
Huggins's previous results in the same 
direction (Vol. X X X V X I I . p. 375) were 
actual and objective ones, and not, as some 
of his critics surmised, referable to tbe im 
perfections or peculiarities of the photo 
graphic process. 
We spoke last year (he. cit. supra) of Mr. 
Stone's (then recent) investigations as to the 
alleged change in the rate of the Earth's 
rotation, or lengthening of the physical day. 
His contention, that an actual change has 
been made in our unit of time (and hence 
that the alleged lengthening of the sidereal 
day has no real existence) has been fiercely 
assailed from various quarters; but tho 
Radcliffe Observer adheres to his original 
views, and has endeavoured to fortify his 
conclusions, among other ways, by showing 
that the discrepancies between the observed 
places of the moon and those predicted from 
Hansen's Tables, almost disappear when tho 
mean times which have been adopted are 
reduced to one uniform scale. 
Two sets of observations of the last 
Transit of Venus have been reduced during 
the past year, with notably discordant 
results. Those made with the peculiarly-
constructed heliometers of M. Houzeau, the 
late Astronomer Royal of Brussels, at tho 
Belgian stations, afford, on complete reduc 
tion, a solar parallax of 8'9U", with a 
probable error of ±0 - 084"; while the French 
discussion of the Halleyan observations 
brings out a parallax of only 8'7G". What 
ever may have been the case in the 18th 
century, astronomers must by this time have 
learned the lesson that the Transit of Venus 
is a phenomenon by no means furnishing 
the most accurate attainable determination 
of the sun's distance. 
Three comets have been discovered durin 
the year which has just closed. Ross (a) in 
the southern hemisphere in January; one 
by Barnard (h), on July 16th, in the United 
States; and the third by Wolf (c), at Heidel-
berg, on September 17th, which, though 
but a small object, has yet been the most 
conspicuous one of them all. 
Ten members (236 to 245 inclusive) have 
been added to the group of pocket planets 
circulating between Mars and Jupiter. 
Palisa, of Vienna, opened the ball by the 
discovery of (236) on April 26th, and added 
the last of the ten (245) to the group on 
Oct. 27th. 
Of the various observable phenomena in 
1884 the Lunar Eel ipso of October 4th ap-
parently obtained the lion's share of atten-
tion. An eclipse of the moon is always a 
popular spectacle; but apart from the mere 
beauty aud strangeness of the sight, a quite 
unusual amount of scientific interest attached 
to tho phonomonon of last October on ac-
count of the abnormal and almost unpre-
cedented obscuration of our satellite. As 
most people know, during an ordinary 
eclipse the obscured portion of the moon, 
though looking very dark in contrast with 
her illuminated limb, yet lights up curiously 
with a reddish copper-coloured glow when 
she is wholly immersed in the earths 
shadow. On October 4th, however, her 
central portion practically disappeared at the 
time of totality, while even her limb was 
barely discernible. Nor was this strange 
effect a merely local one ; having been 
witnessed wherever tho totality of the 
eclipse was itself visible on the earth. I t is 
generally supposed that the red glow on the 
lunar surface is caused by tho refraction of 
the sun's rays into the shadow of the earth, 
and on to the moon's surface, by our own 
atmosphere. If this explanation be accepted, 
the strange darkness of the last lunar eclipse 
must have been referable to something in 
the shape of cloud, mist, or some form of 
minutely divided opaquo matter, filling the 
air surrounding the earth, and rendering it, 
to a great degree, impervious to the sun's 
rays. 
The unaccountable omission in the 
Naviical Almaiwr of any mention of the 
occultation of Venus by the Moon on 
February 29th probably supplies the reason 
why that curious and relatively rare pheno-
menon attracted but little attention in this 
country, and was apparently only observed 
by but very few people indeed. 
Important additions to our knowledge of 
the areography of Mars have been made by 
M. Trouvelot by his observations of that 
planet at the beginning of 1884, as also by 
Mr. O. Biiddicker. 
The planet Saturn has been sedulously 
observed, both in this country and on the 
Continent, during its recent very favourable 
opposition, and additions to our knowledge 
of its physical structure have been made by 
the MM. Henry, and in England by Messrs. 
Pratt, Banyard, and Green, by Holden in 
America, and others. 
The MM. Henry, too, have made the 
interesting discovery that two straight and 
parallel grey belts cross the disc of Uranus, 
having a bright zone between them, which 
probably corresponds with the planet's 
equatorial region. The polar regions are 
dark, the southern one being the brighter 
of the two. 
A series of important measures of tho 
relative intensities of sunlight and moonlight 
has been made by Sir William Thomson, 
who, in the result, finds that the Moon 
reflects as nearly as may bo one-fourth 
of the light incident upon her; and 
that the light emitted by tho Sun is 
71,000 times that of the full moon. It may 
not be needless, however, to remark that the 
measures of moonlight were executed in 
York ; those of sunlight in Glasgow. 
No very important addition has been 
made to the instrumental adjuncts to 
astronomy during the year which has just 
finished. Tho manufacture of tho great 
Lick telescope still drags its slow length 
along. After casting a perfect flint-glass 
disc of 3ft. in diameter, not very long after 
receiving the order, the Messrs. Foi l aud Co., 
of Paris, who were employed by the Alvau 
Clarks to furnish the glass, failed nineteen 
times in the course of the succeeding two 
years, in the production of a crown-glass 
disc of similar dimensions. Ultimately, 
however, towards tho autumn of 1SS4, they 
succeeded—more or less—in casting two 
discs of crown, one of which was shipped 
in October. The Lick trustees may con-
gratulate themselves if the year 1887 finds 
their unique instrument in working order. 
The decision arrived at by the Prime 
Meridian Conference, and the recommenda-
tions based upon it, are of great popular, as 
well as merely scientific, interest. Those 
recommendations, as most of our readers 
are aware, were (1st) that the Meridian of 
Groenwich be adopted as the Prime one, 
from which all terrestrial Longitudes are to 
bo reckoned; (2) that Longitude be counted 
from this Meridian both in an Easterly and 
a Westerly direction up to 180u ; East Longi- -
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R O Y A L M E T E O R O L O G I C A L S O C I E T Y . 
f T l H E usual monthly meeting of this society was 
X held on Wednesday evening, the 16th instant, 
at the Institution of Civil Engineers, 25, Great 
George-street, Westminster, Mr . R. H . Scott, 
F.R.S., president, in the chair, when the following 
papers wero read:— 
(1) " Report of Committee on Decrease of Water 
Supply." This Committee was appointed to take 
into consideration tho question of the decrease of 
water in springs, streams, and rivers, and also the 
simultaneous rise of the flood-level in cultivated 
countries. As far as any inference can bo drawn 
f rom the records collected by the Committee, i t 
appears that the years 1820, 1821, 1824, 1835, 1838, 
1845,1847, 1850, 1854, 1855, 1858, 1869, 1864, 1865, 
1871, 1874, 1875, and 1884 have been periods of 
marked low water. On the other hand, the years 
1817, 1825. 1830, 1830, 1841, 1842, 1853, 1860, 1861, 
1806, 1873', 1877, 1879, 1881, and 1883 have been 
periods when there has been exceptionally high 
water. I n 1852 the water was very low in the 
. early part of the year, while at the end of the year 
i t was very high. I n the intervening periods the 
wator has been of moderate altitude. I t does not 
appear from existing records that there is any 
diminution in the water supply of this country, and 
the large quantity of water which has been stored 
or has flowed off the ground between 1876 and 1884 
is confirmatory of this view. There appear, how-
over, to be periods when there is exceptionally low 
water, and these are almost immediately followed 
by periods of exceptionally high water. W i t h re-
ference to the increase of floods, i t does not appear 
f rom the records that there is any great increase in 
the height to which the floods rise in this country. 
Whether or not the height to which floods have 
risen in recent years has been affected by river 
improvements and tho greater facility wi th which 
floods can be got rid of, or whether there is a 
diminution in the quantity of water, are questions 
upon which the Committee have not at present 
sufficient information to speak positively. 
(2) " Roport of Committee on the Occurrences of 
tho Helm Wind of Cross Foil, Cumberland, f rom 
1871 to 1SS4." I n reBponso to a letter inserted in 
tho Penrith newspapers, the Committee has received 
a number of communications bearing on the sub-
ject of the lTelm Wind. Wi th the view of ascer-
taining as far as possible the meteorological con-
ditions which exist when tho Helm Wind is blowing, 
al l the recorded occurrences that have been received 
i a v o been chronologically arranged. The first 
systematic record commences in 1S71, and in this 
Report tho Committee deals wi th all occurrences 
f rom that date to the end of 1SS4. Since that time 
more detailed records have been commenced at 
numerous stations in the locality at the instigation 
Of the Royal Meteorological Society. Ninety-three 
instances of the Helm Wind were recorded from 
1871 to 1881, the months with the greatest fre-
quences being February, March, Apr i l , and No-
vember. On examining the Daily Weather Re-
ports i t was clearly seen that" whenever the Helm 
Wind was blowing there was an easterly wind not 
only in the locality but generally over the entire 
country. As the Helm Wind seemed to occur so 
regularly with the easterly wind, tho Committee 
further extonded the inquiry with regard to the 
east wind. The daily weather charts were conse-
quently examined for each day from January 1st, 
1871, to December 31st, 18S4, and every occurrence 
of east wind tabulated, the instances with general 
easterly conditions over the wholo country being 
kept separate [from thoso instances in which the 
easterly wind was only partial, though of sufficient 
intensity to occasion the Helm Wind. This ex-
amination showed that, although the wind over the 
United Kingdom is generally eastorly when the 
Helm occurs, yet the Helm by no means occurs 
whenever the wind is easterly. Indeed, this step 
in the inquiry has not at all tended to the elucida-
tion of tho phenomenon in question, for i t frequently 
happens that the conditions are to al l appearances 
precisely similar when the Helm is on, and yet no 
such occurrence has been recorded. This may in 
Eart bo due to the occasional omission to record the [elm, although it cannot possibly be in the main 
attributable to such an omission; but i t points to 
other conditions being necessary besides absolute 
agreement of wind direction and isobaric lines. 
Possibly the different hygrometric qualities of the 
air with the existing easterly winds may be an im-
portant factor in deciding whether or not the Helm 
w i l l be formed, but i t is not readily conceived why 
oven in this case the Helm wind Bhould not blow. 
I t must, however, bo borne in mind that the surface 
winds can only be examined, whilst those at a com-
paratively small elevation may be ultimately con-
cocted with the phenomenon. From the observa-
tions made prior to those started at the beginning 
of 1885, no idea can be foruiod of the behaviour of 
the upper currents oven at the time of the occur-
rence of the Helm winds, far less with the occur-
rence of each east wind experienced. The society 
has, however, provided for the extension of the 
inquiry in this direction in the records which are 
now being collected, the observers supplying ob-
servations of the upper currents by means of the 
clouds, as well as the direction of the winds at the 
surface of the earth. As soon as a sufficient 
number of these observations have been received, 
the Committee hopes to present a further report, 
which w i l l tend to explain the phenomenon of the 
Helm wind. 
(3) "Results of Meteorological Observations 
made at Asuncion, Paraguay," by R. Strachan, 
F.R. Met. Soc. 
L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
TH E usual monthly meeting was held on Apr i l 13, the Rev. T. E. Espin, B.A. (pre-
sident), in the chair. The Rev. J . H . Honeyburne, 
M.A. , F.R.A.S., read a paper on "Evenings in 
Town with a Small Telescope." I t was, he said, 
generally supposed that astronomical observation 
required an exceptionally good position besides 
every other convenience ; but he had found a 3j in . 
telescope in a little back yard in Liverpool quite 
sufficient to render the , science a most delightful 
pursuit. He had noticed that members generally 
wont in for a study and comparison of star magni-
tudes, or for an elaboration of mysterious hiero-
glyphics, supposed to represent the bottom of some 
ring-plain on the moon. No doubt this was al l 
very important and interesting to the initiated ; 
but he made no claim to originality, and would 
merely give an outline of the colours of some stars 
and the closeness or faintness of others. The tints 
of many of the stars were most lovely, ft Cygni 
and S Cephei he gave as examples ; whilst the 
orange and blue of y Persei fu l ly entitled i t to 
rank amongst the flowers of the Bky. 
Mr. T. G. Elger, F.R.A.S., hoped the important 
paper f rom Dr. Klein read at the last meeting 
would direct the attention of selenographers to the 
dark markings south of Copernicus. Since the 
publication of Schmidt's work he had carefully 
scrutinised this region, and on the 3rd November 
last had glimpsed two very minute black spots. 
These dusky features seemed to suggest an analogy 
to Mount Rossa, on the southern flank of Etna, 
which, according to Scrope, completely covered the 
surrounding country with a deposit of black sand 
during an eruption in 1669. Possibly something of 
this kind might now be occurring on the moon, 
and, i f BO, i t would bo amongst the smaller craters 
that we should look for changes due to present 
volcanic activity. 
The President said he had lately, at Dr. Spitta's 
request, tested his new occulting eyepiece. I t 
might briefly be described as a Ramsden eyepiece 
fitted with two pairs of movable shutters at the 
focus. Its work on double stars was excellent, 
especially wheu tho companion happened to be 
faint ana not too close, and he bad by its aid dis-
covered a new companion to 27 Hydra?. This was 
a wide and lovely pair a. p. a Hydra:, and was noted 
by the elder Herschel, though he did not think he 
had detected its triplicity. The pair was of 6 0 and 
7 0 magnitude, but on examining them with this 
eyepiece a small comes of 11 mag. (Struve's scale) 
was at once seen about 8" from the 7'0 mag. star, 
and at about 190°. Altogether, he thought tho 
eyepiece supplied a want long felt , but, from the 
nature of the eyepiece, there was an unfortunate 
liability to "ghosts"; hence there waB a dangor 
of finding companions which had no existence. 
Mr . J . E. Gore, F.R.A.S., contributed a series 
of observations of tho remarkable variablo Btar 
Mira Ceti. According to Argelander's formula, a 
maximum was due on January 28, but from his own 
observations this was not attained until Fab. 4, 
when he estimated i t equal to a Ceti, or about 2-7 
mag. The increase of light was at first very rapid, 
but i t became afterwards much slower, and seemed 
to remain constant from Feb. 4 to Feb. 13. Mr . 
R. Wilding, hon. curator to Preston Observatory, 
announced his discovery of Tempel's comet. Its 
position on the 8th Apr i l was R.A. 12 hours and 
about 19° North dec. The nucleus appeared like a 
13th mag. star surrounded by a nebulous diso. 
The Secretary gave notice that he would bring 
forward for discussion at the next meoting a motion 
to enable members who reside at a distance to voto 
at the annual general meeting by proxy. Eleven 
gentlemen were elected members, aud Dr. Cope-
land, of Dun Echt, was elected an associate of the 
society. 
L I V E R P O O L S C I E N C E S T U D E N T S ' 
A S S O C I A T I O N . 
r P H I S Association has lately commenced a new 
I session. A t the annual meeting the officers 
were reappointed—president, Mr . A. Norman Tate, 
F.I .C. ; vice-presidents, Mr. Henry A. H i l l and 
Mr . W m . Narramoro; treasurer, Mr'. John Ed-
wards ; and hon. secretaries, Mr. H . Loaton 
Edwards and Miss Helen Fryer. Afterthe election, 
a paper, illustrated by limelight lantern views, was 
read by Mr. John Edwards on " A Visit to Rome." 
On Friday last there was a special meeting to make 
some alterations in the rules, and after that there 
was held the first ordinary meeting of the new 
session, when tho president, Mr. Norman Tata, 
F.I .C. , delivered a short introductory address, in 
which he strongly urged the members to be 
thoroughly systematic in their studies, not to be too 
superficial in their reading and observation, or to 
give attention to too many subjects, but rather to 
fix upon certain special subjects for inquiry, iearn 
as far as possible all that is already known respect-
ing them, test the facts and well weigh tho opinions 
expressed concerning them, and then endeavour to 
further elucidate them by careful research. Mr. 
W . H . Read afterwards read a paper on " Astro-
nomical Studies," in which he gave a comprehen-
sive and interesting account of many astronomical 
discoveries, with an elaborate description of many 
of tho bodios of the solar system, his remarks being 
illustrated by an cxcellont series of models, dec, 
prepared by himself, and by many diagrams shown 
by the limelight lantern of Mr . Knott . A t the 
conclusion of the paper a briof discussion ensued, 
in which Messrs. Osmund, W . Jeffs, D . Clague, and 
M . Fitzpatrick took part, and tho meeting con-
cluded with a vote of thanks to M r . Read for his 
paper. 
W E S T E R N M I C R O S C O P I C A L C L U B . 
ON Monday week this club mot at the houBO of Mr. H . V . TebbB, St. John's-gardens, Not-
ting-hil l , attracted by tho subject of " Crystals 
under Polarised L igh t . " Tho tables were loaded 
with apparatus for exhibiting the various pheno-
mena connected wi th the " polarisation " of light, 
Mr . F . Crisp, L L . B . , the hoa. Bee of tho Royal 
Microscopical Society, having kindly sent some 
exhibits from his ample stores. A t the deBire of 
tho host, the Rev. Nicholas Brady, M.A. , described 
the theory and method of polarisation, while Mr. 
Tebbs acted as demonstrator. The properties of 
crystals were described, especial reference being 
made to those in which the incident ray of light is 
split up. The methods of polarising by light in-
cident at particular angles by bundles of plates, by 
Iceland spar, by tourmalines and herapathite, wore 
a l l noticed. The changes produced in non-polaris-
ing substances by heat, strain, and electric currents, 
rendering them polar, were exhibited. Some of 
these were exceedingly beautiful. Large crystals 
of Iceland Bpar, cut at right angles to the different 
axes, showed the courBe of tho ordinary and ex-
traordinary rays. A very fiue set of models, con-
structed by Mr. Brady, at the Buggestion of Mr . 
Tobbs, exemplified the relation of the rays of light 
to the axes and surfaces of numerous crystalline 
forms. A cordial voto of thanks was presoutod to 
Mr . Brady for his valuable exposition, which was 
"ordered to be printed. 
Amongst tho microscopical exhibits was a simple 
and inexpensive form of polariscope by Mr . Tebbs, 
in which the microscope was fitted with a plate of 
tourmaline below tho eyepiece, the object being 
viewed on the Btage without the objective; and 
some peculiar crystals deposited upon slips of glass 
from the smoke of coke, shown by Mr. E. Bartlett, 
L.D.S. Messrs. W . Gwinnell aud B . B. Wood-
ward exhibited a selection of the beautiful crystal-
line forms found in igneous and volcanic rocks. 
Mr . G. Karop brought out some beautiful effects ia 
crystals by the use of Abbo's condenser and eyo-
riece analyser. Under the microscope of Mr. S. P. 
Moore, B.Sc, tho diffraction bands wero capitally 
Bhown in somo polarised crystals of milk-sugar. 
Mr . E . M . Nelson contributes the exhibit of tho 
evening—a polarised Podura scale magnified 2,500 
diameters. But few exhibitors have managed to 
achieve this feat. Some crystals of erythrite (tho 
colouring mattor of lichens) glowed as perfeot 
gems of colour under the microscope of the hon. 
sec, Mr . A . W . Stokes, F.C.S. Dr . Hart Vinen 
Bhowed how beautiful tho deadly crystals of nitrate 
of strychnia looked under polarised light. 
A t the next meeting of the club, ou May 4, i t is 
probable that Dr. Foulorton wi l l demonstrate to 
tho members a method of photographing micro-
scopical objects. Mr . Tebba announced that Mr . 
F. Crisp, L L . B . , had invited the club to view at his 
house at a future meeting the effecta produced by 
tho electric polariacope. 
ACCOEDLNO to a paper read before the Philoso-
phical Society of Glasgow, by Mr . A . Williamson, 
the total area of the coalfields of China proper is 
about 400,000 square miles. Both the Shansi and 
Heenan coallieidB are greater than that of tho 
aggregate of the principal coal-producing countrios 
of Europe, and in other districts of North China 
the coalfielda are said to be seven timeB larger than 
all those of Great Britain. Tho coal is of various 
descriptions, and i t ia said that iron ores are found 
in all parts in close proximity to tho coal. 
ExpisnntKNTS are being made by the Govern-
ment with a new locomotive torpedo steered by 
electricity from the shore. Very good results ore 
said to have been obtained. 
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much meat; they have been good sleepers; and 
they show no traces of gouty or rheumatic affeotion 
in the joints of the hands. I have said that the 
main features in the downward, or senile, develop-
mental process aro a diminution of material and a 
diminution of force ; and I apprehend that in the 
normal state it should be simply this—such a 
diminution, with, perhaps, a slight addition to the 
amount of oily matter naturally existing in the 
tissues ; and that the other changes and degenera-
tions that are incidental to age are no part of, but 
arc rather to be regarded as deviations from, or 
morbid departures from, the natural phenomena. 
Let us consider the changes which take place in the 
skeleton, forasmuch as they are most appreciable, 
and, iu many respects, the "most interesting. The 
bones which, up to maturity, had been gaining i n 
weight and sizo, now gradually loose weight, but 
do not ordinarily diminish i n size, as they do i n 
atrophy from paralysis; indeed, they not uufre-
quently rather increase in size from the continuance 
of a slow process of subperiosteal ossification. To 
this, in part, may bo attributed the sharp outlines 
which the figure of old persons commonly acquires, 
except in the casg of those who become corpulent. 
The absorption takes place first and chielly iu the 
more vascular and cancellous parts, the bony plates 
becoming .thinned and removed, and the caucelli 
and the canals being enlarged and filled with mar-
row, while the bony tissue itself becomes often, 
though not always, more impregnated with oily 
matter. Hence, although the walls of the shaft are 
being gradually thinned from within, the ends of 
the bones are first and most affected, which ex-
plains the greater liability to fractures noar t h e 
joints in old persons than i n the middle-aged. This 
change, with the proportionate liability to fracture, 
is especially remarkable in tha trochanteric and 
cervical parts of the thigh-bones, the strength of 
which is so much dependent upon the strength and 
disposition of the cancellous plates. This chango 
takes place earlier in women than in men. The 
vascular and cancellous character of t h e alveolary 
processes of tho maxillary bones renders theBo parts 
peculiarly liable to undergo wasting or absorption, 
causing the loosening and falling out of the teeth. 
This absorption of the alveolary processes and con-
sequent removal of a part of the bodily machine 
which is in full and daily use is remarkable, though 
it has something of a parallel in the removal of 
anotl.er cuticular appendage—namely, the hair of 
the head. For t h e reasons I have given, it can 
scarcely take place in the condition of struggle for 
existence of the natural animal world, or in man in 
his primitive state; and it is accordingly commonly 
observed that the unearthed skulls of our early 
ancestors are well provided with teeth. The loss of 
toeth would imply a decay which the early man 
could scarcely have survived. What effect in 
more modern life this loss h a s upon the general 
health and the duration of the body is n o t e a s y to 
determine. It I B often survived for many years; 
and it may be noted t h a t , as before stated, it takes 
place more in women than in m e n , though they aro 
the longer lived. Civilisation is doing something to 
supply the deficiency which it thus brings in its 
train by providing artificial substitutes; a n d they 
are at a n y rate f r e e from some of the disadvantages, 
such as disease a n d decay, associated with the 
natural organs. It is remarkable how completely 
the alveolary processes become cleared away, so 
that scarcely a trace or them remains above or be-
low ; a n d the whole framework of the face, which 
ministered with them to mastication, is attenuated, 
and the body of the lower jaw is reduced to the 
narrow b u r of its hard lower margin. At the same 
time, the resistance of the teeth being removed, the 
direction of the pull of the muscles upon the jaw is 
altered so as to open out the angle of the boue aud 
bring the ramus and tho body almost into a hori-
zontal line. Thus the form of the lower jaw returns 
nearly to that of the infant. But there is this great 
difference, that whereas iu the infant the bone con-
sists mainly of the tooth-bearing or alveolary part, 
and the sub-alveolary portion scarcely exists, in the 
senile condition the latter only remains, the former 
having been cleared away. The changes which 
take place in the skull during old age a r e interesting. 
Commonly they correspond with those in the facial 
part, and tho whole cranium becomes lighter aud 
thinner, tmd therefore smaller. In some cases, 
however, it acquires an increase of thickness, by 
deposit of bono ou tho interior of the brain-ease, 
lata chicly of ON iv.lv.in-.il part, which seems to 
depecd U J J O U th< lessened gmtraat thcto. tad th< 
C> ..s.qv.c..: txettec «:Vn:x of blood ousted by the 
tkr.y.king ol the brain. The increase is usually*most 
m..tied in the frontal region, which accords with 
the fact that the shrinking is most pronounced in 
the frontal lobes of the brain. The cartilaginous 
parts of t h o skeleton become somewhat thinner, 
which accounts for the loss of height in the aged ; 
but I do not think t h a t they usually undergo any 
other perceptible change in ordinary healthy old 
age. I have invariably found the costal cartilages 
soft in old people ia whom I have h a d an oppor-
tunity of milking an examination after death ; the 
body of Old Parr, as described by Harvey, there-
fore presenting in this respect, as I believe, no ex-
ception to the general rule. And I regard the 
calcification of them to be a morbid rather 
than a senile change—a degenerative change to 
which the body is liable, as it is to cataract, bron-
chitis, and some other conditions, when it has p a s s e d 
maturity ; and not one of the natural senile develop 
mental processes. I t may, I think, in like manner, 
be said, with regard to the calcification of the 
arteries, that it is t h e r e B u l t of a morbid process 
intruding itsell upon, interfering with, and arrest-
ing the normal progress of senile development. 
The rate of the heart's beats, according to our 
returns, does not vary much as age advances. 
From eighty to ninety i t averages 73 to 74 in men 
aud 78 to 70 in women. I t is stated to be regular 
in 322 and irregular or intermitting in S5. The 
respiration iu 110 returns of men between eighty 
and eignty-five averages 17 per minute. In 47 
returns of men between eighty-five and ninety it 
averages 19 to 20 ; and in 10 returns of men at and 
over ninety it averages 23; in women it is a little 
quicker. Thus, i n 86 returns of women between 
eighty and eighty-five i t averages 22 ; i n 54 between 
eighty-five aud ninety i t is also 22 ; and in 37 at 
and over ninety it is 23. It has to be borne in mind, 
however, that the not uufrequent occurrence of 
bronchitis in the aged raises somewhat the average 
rate of respiration in them. The failure of nutri-
tive force iu the brain manifests itself in the 
lessening of that power of concentration and quick-
ness of attention upon which the sharp stamping of 
impressions and the ready recall of them depend ; 
hence tho memory for recent events is commonly 
impaired. The old man meanders on in his con-
versation unconscious that he is repeating himself; 
he remembers the talos of long past times, but 
forgets that he has just told them. This may go 
on to the condition of senile dementia. Happily, it 
does not often do so; and i t is satisfactory to note 
how many of the very aged are in good possession 
of their mental faculties, taking a keen interest in 
passing events, forming a clear judgment upon 
them, aud full of thought for the present aud 
future welfare of others. I t is no less satisfactory 
to find that the active, even severe and long-con-
tinued, functional activity of the matured brain 
s e e m s in no way to impair its enduring qualities, 
and that good earnest useful employment of body 
and mind are not only compatible with, but even 
conducive to, longevity. After all, length of life 
is to be really estimated not by number of years BO 
much as by good work done, not by the amount of 
t i m e spent in the tame, fruitless manner indicated 
by the pithy words of Cowper— 
" For fourscore years this life Cleora bd: 
At morn she rose, at night sbe went to bed "— 
nor by endeavours solely to advance our own 
fortunes, or reputation, or comfort, but by per-
severing efforts to promote the welfare of our 
fellow-men. 
S C I E N T I F I C S O C I E T I E S . 
L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
r p H E fourth session was. closed on Monday 
JL evening by a meeting at the Association Hall, 
the Eev. T . E . Espin, B.A. , president, occupying 
the chair. In a paper on " Tho Possible Origin of 
Comets," Mr. J . P. Sutton said the recent return 
of Encke's and Tempel's comets to our evening 
skies afforded an opportunity of considering what 
might have boen their origin. The periodic time 
of Encke's comet had been observed to decrease by 
an average of about two hours in each revolution, 
and there could be no doubt that this would 
eventually land it on the sun's surface. The most 
natural explanation of this peculiarity was that 
some retarding influence gave the sun's attraction 
greater power thou would otherwise be the case. 
The theory that comets had been erupted from tho 
interior of planets was very ably argued by Mr. 
Proctor, but tho only factors that could support 
such an hypothesis scorned to be that the aphtha of 
periodical comets crowd upon the orbit of Jupiter, 
and that the ascending node of Temp»d's comet was 
very near to the orbit of Uranus, liut the connec-
tion which wo now know to exist iu aa many 
instances between comets ami meteor ny>t. ins vv.n 
fatal to Mr. 1'iootov's view, became, ii T.'iiipol'j 
comet NYA* erupted flora Viauu*, so aUo uiu>t h*\*» 
been the meteor system to which i; belonged. Hut 
he contended tint no planet could by eruption 
genorato a quantity of matter which would rovolvo 
in a continuous ring around the bun; in fuct, he 
would point out that the enormous length of theso 
meteor systems which form rings, unbroken perhaps 
throughout their eutire length, quite precluded the 
idea that they could have originated anywhere 
within the bounds of the solar system. Whether 
they came to us from tho stars might reasonably 
form a matter for dispute, though spectroscopic 
analysis certainly seemed to point to their forma-
tion by stellcr processes. But certain it was that 
a sufficient retardation had boen proved to render 
either the planetary capture or eruptive theories 
uuuecossary for the argument. 
Mr. VV. F . Denning, F . K . A . S . , would remind Mr. 
Sutton that the number of certainly known cases 
of identity between comctary and meteoric orbits 
was remarkably small, amounting, i u fact, to only 
four instances. The connection between comets 
and meteors was proved rather by the precise agree-
ment of their orbital character than b y the mere 
number of such agreements. Ho thought, also, i t 
was quite possible that cuinots might have a 
derivative source i n plauotary eruptions. A planet 
might, for exsinple, have evolved a certain quantity 
of matter, iu the form of an itnmeuse cloud of 
meteoric pellets (or, say, a volcanic outburst 
similar to the great Java eruption of August 1S83), 
and this cloud would, if ejected with sufficieut 
force to leave its parent planet, certainly tend to-
wards the sun, and in process of ticio assume tho 
form of a meteor ring. The foremost particles of 
the original mass would primarily gain ground on 
the central portion, and this would cause an ex-
tension of the stream. Then, as the mass passed 
perihelion, t h e r e would naturally be a slight 
difference in perihelion distance, u u d this meant a 
difference in periodio time. The mass would thus 
be resolved into a train of particles, and ultimately 
into one completo riug. Therefore, granting that 
comets and meteors had hcen erupted from planots, 
their subsequent resolution into ruigs could only bo 
a question of time. 
Mr. Joseph Baxendell, F . R . S . , &c, said Captain 
W. Noble had lately drawn the attention of the 
Koyal Astronomical Society to an apparent dis-
crepancy between the proportion of Saturn and 
his rings as seen in a telescope and those derived 
from data given in the Nautical Almanack. Since 
the publication of Captain Noble's communication 
it had struck him that a phenomeuou he had 
witnessed in Oct., 1882, strongly supported the 
position Captain Noble had taken. At the date 
mentioned the outer minor a x i s of tho outer ring 
had, according to the Nautical Almanack elemeuts, 
become relatively less than the polar diameter of 
the ball; but he had observed the S. pilar limb of 
the planet to extend sensibly beyond the southern 
edge of the outer r i D g , though no trace o f the N . 
polar limb could be perceived ou the northern edge 
of the ring. This appoarauce became well marked 
on the 28th October, when i t was readily seeu with 
a power of 180. As the olevatiou of the sun above 
t h e plane of the ring was at this time about 11} 
minutes less than that of the eaitli, the invisibility 
of the northern limb of the planet could not have 
arisen from the shadow of the ring being thrown 
upon it. Assuming the elements i n the Nautical 
Almanack to be correct, the only explanation 
appeared to be that tho centre of tho ball was not 
coincident with the centre of the ring system, but 
was at a sensible distance on the S. side, aud, 
therefore, was not tho centre of gravity of the 
planet. 
Mr. E . C. Johnson read a paper by Mr. Geo. Knott, 
L L B. , &o., on the variable star U Gomiuorum. 
It was seldom the case that circumstances favoured 
the obtaining a complete observation of a maximum 
of Mr. Hind's remarkable variable Btar. In addi-
tion to cloudy skies, a further disturbing cause was 
to be found in the moon, whose path was com-
paratively near the star's place, and whose presence 
sometimes seriously interfered with, if it did not 
entirely prevent, all effective observations. Tho 
brightness of the star had been observed to vary 
from 145m. on the 1st of April, 1885, to 9'5m. on 
the 0th, when it slightly decreased i n brightness ; 
it reached its principal maximum of 02iu. on the 
8th. It would, therefore, uppear that on this oc-
casion the maximum was a double one, with a 
subsidiary minimum intervening — a phenomenon 
which had already been observed in muxima of this 
star. Professor Scliiiufcld had pointed out in his 
Zwcitcr Calalut/ that not only were tho intervals 
between successive maxima of this star subject to 
great irregularity, but that tho duration of the 
maximum phase (or length of timo taken iu risiug 
to maximum and falling to minimum again) had a 
varying range of from 10 to 20 days. It would 
seem indeed that tho maximum might be broadly 
divided into two typos—one. well uiarked with a 
duration time of 10 +;days, the other (not perhaps 
presenting quite such distinct characteristics, but 
till well marked) with a I t t£4 of from 15 to 20 
days. The. lou-or inawiiuum wa* sometimes 
marked by a s'.'^ tit subsidiary utuiiouivi. W hctV.or 
the tnjcuniu.ni » A » si io.v>:*r or •v..".'..-v dttftriittt 
the rise appeared to be tsp.d. lit had not fov.r.d 
any lcguUrity of sequence as to hug or short 
maxima, nor d i d there appear to bo any decided 
relation between successive maxima aud tho lengths 
of the duration. Neither, o n tho other hand, did it 
appear t h a t tho point of magnitude touched was in . 
either case higher or lower than i n tho other. But 
at the same time i t must bo admitted that the 
observations were hardly sufficiently complete to 
enable one to speak decidedly on points of thi3 
nicety. 
The president read a paper o n " The Probabla 
Period of tho Variable Star I X 11551." This star 
had boon observed to bo vuriitblo by him in 1883, 
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and phntonx Irio olm rvationa of it worn published 
iatba :,!•,„• ;'n Hotken fit the It. A.S. , V o l . X L I I I . , 
par* 432. Dwiwg 18S4 it had been observed with 
a l.ti' t'iui r >.f kia own contrivance, but only very 
cifjti'illv, :ii tbf st.ir was h.olly situated in our 
English iky. Mr. W. B. Jackson, of Constanti-
nople, kiut, bMWOi kindly tak"n up the observa-
tion*, and, as an cxmnplo of the magnificent 
opportunities enjoyed by astronomers in that part 
0 / tin world, DO lc.es than sixteen completo obser-
vation were obtained last Month, eight of them 
being on coniiocutivo nights. From data that bad 
thus boon established, a period of 14'00 days K M 
calculated. The photometric observations of 1883 
also gave a similar period. The variation in light 
was very irrogular. After a maximum the star 
decreased for 11 day, the light then increased for 
about the same period, and, after remaining sta-
tionary for about 2 days, showed agaiu a tendency 
to increase for l.'i day, after which i t diminished, 
and then remained stationary, rising steadily for 
2 l days beforo the maximum. As this was the first 
variable star known in this coustellatiou, ho pur-
j<OF"d to call it H Puppis. 
The S ecretary read a paper, by Mr. J . Baxen-
dell, jun., on " Transits of Jupiter's I V . Satellite." 
Attention had lately been drawn to the appearance 
of IV. as a dark Bpot when transiting the disc of 
the planet, and i t might be worth while to submit 
a series of his observations of tips phenomenon 
made with a Gin. refractor. Ou May 18, 1S34, at 
5.14 p.m., IV . , and n l so the shadows of I . and 11., 
were on the diso ; I V . appeared as a dark spot, 
almost like a shadow, and nearly, if not quite, as 
dark as the shadow cf I . The shadow of I I . was 
rot so dark, but more like Indian ink, and not 
more than one-third of the diameter of I . On 
Feb. 27 last, at 10.15 p.m., I V . appeared as a very 
black tJMC, much darker nod better defined thau the 
shadow of I . On April 18, at 7.60 p.m., I V . was 
observed not far from the/. limb, but not nearly so 
black as on previous occasions, though two hours 
later it was seen to be much darker; whilst at 
11.15, wheu i t was very near the p. limb, i t was 
scarcely to be distinguished from the planet. Alto-
gether, the observation seemed to confirm the 
statement lately made by Mr. Knobel, that I V . 
appeared much darker iu the middle of its transit 
than when near either limb of the planet. 
In a paper on " The Formation of Lunar Bays, 
Mr. S. E . Peal called attention to the shapes of 
Le Monnier and Fracastorius, which, he thought, 
seemed to show that thoy were tho remains of 
circles once complete, and now probably de-formed 
by some iuflueueo of the adjoining mare which 
had bodily removed the plain from that 6 ide. 
Those who held that the bays were ruins of com-
plete circles were, however, met by two insoluble 
difficulties: 1st, a s to how such a huge circle could 
have been formed ; 2ud, how so largo a segment 
could have been so completely removod as to leave 
not a trace behind, and which, on the volcanic 
hypothesis, appeared to be impossible. 
In submitting a voluminous report of the pla 
notary section, Mr. W. S. Franks, ¥.11 A.S., said 
it contained a summary of the work done by 
members of the section during tho recent opposi-
tion of Jupiter. No fewer thau 185 kketches of the 
planet, many of them coloured, had been received, 
and some of them were exceedingly well done. 
The remains of the great red Bpot had received 
considerable attention, aud dark transits of the 3rd 
and 4th satellites had been repeatedly noted 
Other papers were read, and a motion to enable 
members residing at a distance to vote for the 
election of the Council was unanimously agreed to. 
tSeven gentlemen were eleated members, aud Mr. 
W. S. Franks and Mr. J . E . Gore were elected 
associates of the Society. 
"WESTERN M I 0 E O S C 0 P I C A L 
S O C I E T Y . 
rpiir, monthly meeting of this society was hold 
J. at the house of E . Bartlett, Esq,., M.R.C.S , 
L D.S., ou tho 4lh inst. The suhjeot was "The 
Human Lungs in Disease aud Health"; on the 
table was an mi,Testing aeries of illustrative pre-
parations. Among them tho host drew attention 
f< a section of btonemason's lungs, and lungs 
•hewing carbon deposit from London smoke. Dr. 
CUspiDgdale exhibited a fcctal lung at soven 
months, with no nir vesicles, and to all appearances 
perfectly HrractureUss, with only a m j j i supply of 
vessels. Under the microscope of Mr. E . Swain 
was a section of Sheffield saw-grinder's lung, the 
irritation from the st el gradually obliterating the 
lung structure and rendering it perfectly use-
less for breathing. Magnetic masks to urrest the 
Slings aro provided for Ihe workmen, but very 
seldom worn. Mr. B . B. Woodward, F .G.S . , 
showed llacillus tuberculosis; Mr. Sokes, F .C.S . , 
catarrhal pneumonia with thickened pleura and 
Commencing cavity. Mr. S. I \ Moore, B Sc., a 
beaaafnl specimen of toad's lung injected. The 
next meeting of tho rlub will be hold on June 1st at 
the house of Dr. Foulertou (I'einbridgo Villas), 
who will demonstrate to the m- mbers a method of 
photographing uiicreac.ipical objects. 
S C I E N T I F I C H E W S . 
npHB death is announced of Mr. Robert D. 
A Nupror, tho senior partner in the firm of 
Napier Brothers, tho famous engineers, of Glas-
gow. David Napier, tho father, was a pioneer 
in steam navigation, and the sons inherited his 
mechanical ingenuity. Robert has contributed 
many papers to the transactions of various 
societies, but will, perhaps, bo best romombered 
as tho inventor of the self-holding brako, and in 
Now South Wulesas the engineer who had charge 
of tho dredging operations at Sydney harbour. 
Mr. Robert D. Napier, who died suddenly on the 
8th instant, in his doth year, devoted nearly all 
his sparo time to mechanical and physical 
problems, and was an occasional contributor to 
our columns. Modest and unassuming, he was 
highly esteemed by all who knew him. 
The death is also announced, at Gottingen, of 
Dr. llenlo, the distinguished anatomist and 
founder o£ the so-called school of rationalistic 
pathology. 
The Council of the Royal Geographical Society 
are making arrangements for holding in the 
Albert Hall an exhibition of articles used in the 
teaching of geography. The exhibition will 
probably be opened soon after the annual meet' 
ing, which will be held on Juno 8. 
Lecturing last Friday at tho Royal Institu-
tion, Frof. liurdon SanderBon gave a short his 
tory of cholera, and stated that those who resided 
in tho west and north of London had little occa-
sion for fear, even if the epidemic did appear in 
the East-end, and he ventured to predict that if 
cholera wero about to attack London this year, it 
would long ago have been on the march. 
Dr. Koch, who is one of tho representatives of 
Germany at the International Sanitary Confer-
once, recently attendod a meoting of specialists 
on the cholera question, and reiterated, as the 
general results of his researches, that tho comma 
bacillus manifests itself nowhero but in cholera 
cases, and is never absent from them. 
At tho meeting of the Physical Society, held 
on the invitation of the local Naturalists' Society 
at Bristol, a note by Prof. Ramsay and Dr. S. 
Young was read on Evaporation and Dissocia-
tion, in which they refer to the relation existing 
between pressure and temperature of certain 
dissociating substances. They hope shortly to 
publish full details of their experiments. Prof. 
S. P. Thompson exhibited and described a model il-
lustrating the propagation of the electro-magnetic 
wave. The model consists of two sots of 
differently-coloured heads fixed to the extremities 
of wires, the beads being made by a mechanical 
movement to execute an approximately har-
monic motion at right angles to the wires and 
the mean plane of the set. Prof. I I . S. Hele-
Shaw exhibited a self-recording stress and strain 
indicator, designed for one of Wicksteed's 50-ton 
single-lever machines erected in tho laboratory 
of University College, Bristol. Tho stress is 
upplied by moving a mass of a ton along a lever, 
which mass is connected by a cord with a vertical 
cylinder on the indicator. Horizontal distances 
are measures of stress, and vertical motions of 
the pencil indicate strains. The dimensions of 
the indications can be multiplied at pleasure by 
using a larger wheel for tho wire connected to 
the pencil. 
The annual reports of the Aeronautical Society 
of Great Britain for 1883* and 1881 have been 
issued in ono volume, which contains several 
papers of interest. It can be obtained of Hamilton 
and Co., Patcrnosterrow. Mr. Brearey, the hon. 
sec. of the Society, will be glad to receive com-
municatious from those who are desirous of 
making a balloon voyage during the Aeronautical 
Exhibition at tho Alexandra Palace. 
The Rede Lecture will bo delivered at Cam-
bridge on Juno 2 by Mr. G. J . Romanes. Tho 
subject is " Mind aud Motion." 
At tho April meetings of the San Francisco 
Microscopical Society, amongst the objects ex-
hibited was a section of a malignant tumour by 
the president, Dr. S. M. Mouser. Tho Bectiou 
had been stained with cariniuo, and showed the 
unmistakablo characteristics of tho round-celled 
Sarcoma.' Mr. Fayzant, who is making a study 
of the life-history of Pulex irritans, exhibited 
specimens of tho eggs and larvro of the annoying 
insect. Mr. A. H . Brcckenfeld exhibited Vol. 1. 
of Cole's "Popular Microscopical Studies," con.-' 
Bisting of twelve slides, each accompanied by a 
chromo-lithograph plate, and a pamphlet giving 
an elaborato description of tho object. Samples 
of rich diatomaceous mud wero received from 
Cuxhavcn, Germany, and various parts of 
America. A paper on " Sarcoma" was read by 
Dr. Solfridgo, and Mr. Banks exhibited a new 
class microscope by Messrs. J . W . Queen and 
Co. As a hand microscope, and for purposes of 
class demonstration, this instrument leaves but 
little to bo desired. Tho method of illuminating 
opaque objects is very ingenious. Tho object 
slide is clamped by a novel spring arrangement 
to the base of tho instrument, and as this base is 
hollowed out in the shapo of a parabola, with a 
highly polished reflecting surface, all that is 
necessary is to direct the microscope towards a 
sufficiently strong light, the rays of which aro 
then converged to a focus upon the object by re-
flection from the parabolic surface. 
"Polarised Light as Applied to the Micro-
scope" is the title of an interesting paper read 
beforo tho Hackney Microscopical Society by Mr. 
E . A . Holmes. The author states that tho idea 
some entertain, that the colours seen with 
polarised light are pure and unmixed, is a 
mistake. The colours, however vivid and 
brilliant, are always a mixture. 
At the fortnightly meeting of the Edinburgh 
Medico-Chirurgical Society, Dr. Foulis gave a 
demonstration of the circulation in the web of a 
frog's foot and of some botanical test objects by 
means of tho oxyhydrogen light. The light, 
transmitted through a powerful condenser, 
passed through an ordinary microscope lens, and 
was thrown upon a large plate of ground glass 
at a distance of about 25ft. The image of tho 
object demonstrated could be focused on this 
plate with great exactitude, the definition oven 
with high powers being excellent, and the genoral 
effect strikingly satisfactory. 
The conversazione of the Presidont of the I n -
stitution of Civil Engineers will be held in the 
International Inventions Exhibition, South Ken- . 
sington, on Friday, June 5. ~ 
Experiments with the Phelps method of tole-
graphing to and from trains in motion, which 
we described on p. 25, continue to bo made with 
satisfactory success ; but we learn now that Mr. 
Edison has a method which dispenses with the 
insulated lino between the rails. According to 
the report, Mr. Edison says : " B y putting up 
this tinfoil-Covered board lengthwise on the top 
of each car I can catch a message from the wiro 
strung on polos 3oft. off, and can fling an answer 
back to tho wire. I t requires no change in tho 
wires of any sort. Tho socret of it is in tho 
machine for transmitting. When I was investi-
gating what I called tho ' etheric force 1 a few 
years ago, I accidentally discovered certain 
curious properties of static electricity. These I 
have now applied. The process is very inexpen-
sive, as three men could equip a road 300 miles 
long for 1,000 dols. in three or four days. I t 
seems certain that its adoption will be general, 
so that every train will be run from headquarters 
and every passenger will be accessible to his 
friends." 
Thirty-four eloctric-light towers are, it is 
stated, to be erected in New Orleans. 
Reichombcrg's system of telegraphing and 
telephoning on the same wire simultaneously has, 
it is said, been tried with success between Madrid 
and Toledo. 
The French Association for the Advancement 
of Scienco will this year meet at Grenohlo on 
August 13, Prof. Verneuil being tho president. 
A translation has been issued of a lecture de-
livered at Coblentz by Capt. Callonberg, of tho 
Khonish Field Artillery, on tho wiro system 
(Longridgo's) of manufacturing guns, in con-
cluding which tho lecturer said : " Let us not, 
therefore, like the English Ordnance Committee, 
rudely repulse the hand which is hold out to lead 
us a step forward on our way, but rather let us 
mako a trial." Experiment is the foundation of 
progress. 
Messrs. Chittenden and Cummins, in the 
American Chemicnl Animal , describe their ex-
periments to determine tho relative digestibility 
of various food substances. They used artificial 
jastric juico, prepared with hydrochloric acid and 
pepsin, and putting the digestibility of beef at 
100, thoy give the following figures for the other 
substances named :—Veal, 93 ; mutton, 92 ; 
chickon (light meat), 87 ; ditto (dark meat), 81 ; 
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L E T T E R S T O T H E E D I T O R . 
IWe do not hold ourselves responsible far the opinions vi 
mur correspondents. The Editor respectfully requests thett oX 
oommunications should be drawn up as briejiy as possible.'] 
AH communications should be addressed to ihe E D I T O R of 
Ju Esousn MKOHAMIO , 332, Strand, W.O. 
ATI Cheques and Post-office Orders to be made payable t> 
J , PASSSIOBH E D W A R D S . 
In order to facilitate reference, Correspondents, t o . W 
speaking of any letter previously inserted, will oblige fcy 
mentioning the number of the Letter, as well as the page o* 
which it appears. 
" I would have everyone write what ha knows, ana *• 
much as he knows, but no more; and that not in thif 
only, but in all other subjects: For such a person nucj 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that aa to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of bin, 
will undertake to write the whole body of physicka a viae 
Cram whence great inconveniences derive their original.'' 
—Montaigne's Essays. 
T H E SUSPECTED VARIABLE STARS 
HEIS 121 P E R S E I - T T ' ORIONIS—B. 147 
MONOCEROTIS — 60 LEONIS —SOME 
F I N E RED STARS—TWO PROBABLY 
VARIABLE STARS. 
[24339.J—HEIS 121 PEBSEI.—This star is No. 106 in 
Gore's Catalogue of Suspected Variable Stars, and in 
theHarvard Photometric Oliservations^o. 729. The 
star has been suspected of variation, from the fact 
that Peirce fouud its magnitude 5-8, and Heis 6-0, 
while the D. M. makes i t 7'7. There is a most i m -
portant note i n the second part of Vol. X I V . Har-
vard College Observations on this Btar. I t would 
seem that both Heis and Peirce really observed 
D. M. 49° 1156, which is a bright 6'0. 
7r' Orionis.—The following note appears in the 
same vol. of Harvard College Observations: 
" W. H . Gage thinks the period is 28 + days," and 
the reference Observatory V I I . 132. I have not 
been able to verify the reference, but i t is probably 
an account of the seventh meeting of the session 
1883—84 of the Liverpool Astronomical Sooiety. 
Mr. Gage then stated that " observation could alone 
determine whether 28 days, or a semi-period of 
20-6, is tho better of the two." He there finally 
deduces— 
P. 54-73 weighted. 
Mean period 54-60. 
The star is undoubtedly variable, but the obser-
vations are perplexing. Probably the comparison 
stars are variable. ' Mr. W. E . Jackson, of Con-
stantinople—a moBt careful observer—has furnished 
me with the following observations. Comparison 
star 5T1 = 3 90. 
Date. h. m. *•<> 
1684. Nov. 25, 9 20 3-67 4-04 
26, 7 37 3-71 403 
28, 7 30 3-83 4-12 
29, 9 20 3-90 4-19 
Deo. 7, 6 15 3-60 4-20) 
7, 7 40 3-82 40 f 
8, 7 35 3-04 3 78) 
95 367 3'79 f 
9, 7 44 3-45 3 79) 
8 33 3 69 3 7 6 / 
10, 4 12 3-84 4-04 
6 20 363 3-81) 
90 3-64 3 80 f 
12, 6 28 3-70 390 1 
9 14 379 3-90/ 
14, 5 65 3 90 390 
85 389 3 89 
15, 7 19 3-41 3-90 
83 3.79 3-90 
16, 8 23 356 390 
IV, 5 53 363 414 
7 68 3-63 3 90 
23, 933 3-57 390 
27, 10 3 3-8 380 
1885. Jan. 6, 7 5-i 374 3 90 
9 68 401 3 99 
6, 8 49 3-70 380 
12, 7 47 363 3 96 
9 61 3-63 4-01 
15, 8 68 3-75 4-05 
16, 6 16 3-62 381 
Feb. 18, 8 54 3-00 
20, 79 3-70 ) 
8 31 364 ) 
21, 7 64 3-86 
March 8, .7 49 3-81 
9. 6 44 3-90 
10, 6 39 300 
The observations raDgo 
From 3 76 to 4-20 for TT 5 and 
From 3 41 to 4 01 for T T 1 , 
or for ir1 they vary 0-44 and for irl 0 60. 
B. 147 Monocerotis—Gore 186.—Pickering points 
o u t that Birmingham has confused this B tar with 
a bright stnr I I . P. 1189. The difference between 
tho two iu It. A. is 10 minutes, which seems unac-
countable. On Feb. 27, 1855, while reobserviug 
Birmingham's objects, I found B. 147, 6V reddish, 
and discovered another red star, Hh lm. 2Gs./. and 
7' + south, of the same colour. The magnitude of 
this star was 8 J. The following observations of 
B . 147 were made at the Dunsink Observatory:— 
1876. Feb. 6 
19 
3 
1G 
1879. Jan. 
6- 5 
7- 0 
7'2 
7-5 
deep yellow 
deep yellow 
orange 
orange 
60 Leonis.— This B tar has not, as far a s I am 
aware, ever been suspected of variation. It must, 
however, be variable in colour, unless the observa-
tion of Schmidt, mentioned by Birmingham, be 
really of some other star. The reference is Astr. 
Nach. 1902, and the colour red. Franks found it 
greenish. During the re-observation of Birming-
ham's red stars with the 9in. equatorial reflector I 
found it yellowish white 1885, March 6, and pure 
white May 7. I t seems probable that there must 
be a mistake somewhere. It is a little curious 
that 61 Leonis is a lino orange star. The placos of 
the two stars as taken from the Havard Photo-
metry are 
61 10 65-7 - 1-60 
60 10 65-9 + 20 49. 
But it seems almost impossible that so great an 
error as 21° could have been made. 
Sinoe February last more than 100 of Birming-
ham's red stars have been reobserved. . I t may be 
well to give the finest of those observed up to the 
present time. 
h. m. s. 
B. 135 6 3 26 + 26-21885, Feb. 5, 8-0, very fine 
red. 
B . 148 6 28 18 + 38-32 1885, Feb. 5, Feb. 9, Feb. 
20, very fine red, 6-0 mag. 
B. 166 7 1 7 - 7-22 1885, Feb. 27, 8J, remark-
ably fine red. 
B. 166 7 2 27 - 11-44 1885, Feb. 27, 8-0, very 
fine red. 
B . 209 8 46 30 + 19 46 1885, Feb. 17, 9-0, re-
m a r k a b l y fine red. 
B . 248 10 45 47 - 20-36 1885, March 6, 7J, blood 
red, certainly the finest I have seen. 
B . 250 10 54 39 - 17-40 1885, March 6, crimson, 
but not deep. 
B . 277 12 19 7 + 1-26 1885, March 6, magnifi-
cent red, 8-7, May 12, 8-8, magnificent red. 
B. 32S 14 18 47 + 26-16 1885, May 1,8J, very fine 
red ; mag. 12, 8 3, very fine r e d . 
B. 448 18 28 9 + 36-50 1885, May 1, crimson, 
very fine, 8 0; May 12, magnificent red. 
B . 458 18 38 40 + 36-60 1885, May 1, crimson, 
8 0; m a g . 12, fine red. 
The star B. 418 is one of the finest in the heavens. 
I t can be easily fouud by sweeping 22 minutes 
preceding o Lyras, and 10' to the north. To see it 
to perfection it should be observed on a perfectly 
dark night. 
Probably the star B . 431 is variable. Its place is 
18h. 7m. 50 + 22 48. This star, which is 7'5 in the 
D. M., was observed by Birmingham as 8 0, pale 
red, Oct. 12, 1876. I t was swept up independently 
last night, June 2, with the 'Jin., and was noted 6t 
mag. reddish. 
Search was made last night f o r the red star 
B. 437, 18 16 33 + 26-0. This star was observed 
by Secchi as " bellisima stella, rossa." I t was not 
observed by Birmingham. It is identified with 
L L 33896, mag. 6 5, Bessel 435, S mag. 
No red star was fouud iu the place by mo. The 
star D.M. 24-3395°, which Birmingham believes to 
be the same as Secchi's B tar , was observed as 7{, 
and white. The following are the Dunsink obser-
vations :—1876, Aug. 3, 8 0, yellowish white. 
1879, June 19, 7 7, no colour. 1880, June 14,7 5, 
no colour. 
The date of Secchi'a observation is July 16, 1868, 
and the description " most beautiful red star 
7 mag. with columnar spectrum." Birmingham 
points out that the place, according to Secchi, 
would be for 1880. 
18 15 5 + 25-2° ± . 
This seems to suggest that the star L L 33890 is 
not identical with Secchi's star. If Secchi's place 
be correct, the star must have disappeared. 
T . E . E s p i n . 
Liverpool Astronomical Society's Obser-
vatory, West ICirby, June 2. 
P A R T I A L L Y G R A P H I C M E T H O D O F 
C O M P U T I N G O O O t J L T A T I O N S O F 
S T A R S B Y T H E MOON. 
[24340.J—THE mods of computation which I 
have recently advocated in your columns is capable 
of being facilitated by one or two abbrovations to 
which I should bo glad to call tho attention of 
amateurs. Thoy have been suggested to me by 
Mr. Charles L . Woodside, of Boston, U.S.A. 
And, first, the American nautical ephemoris 
confers a benefit on amateurs who will neo the 
partially-graphic method, by insortiug in the 
" elements of occupations," which correspond to 
those which occupy from pp. 402—134 in the 
Nautical Almanac, a column which shows tho 
Greenwich hovr angle at the K W M time of conjunc-
tion in It.A. of the moon and star. This enablesus 
to exhibit i n three lines of figures what otherwise 
requires e ight—i .e . , when the Nautical Almanac 
alone i s available. 
Secondly, tables are being constructed and about 
to be published, wherein the values of -— * 
R ' P p cos. < 
and P (' s i n . I are s h o w n f o r all v a l u c B of the 
moon's parallax, and each semi-degree of geocentric 
latitude. These will reduce almost to a minimum 
t h e mathematical part of the process. 
Thirdly, b y inserting the local meantime of con-
junction in the diagram a t tho point whero the 
meridian crosses the centre of ellipse of projection, 
of the s tar ' s declination, and then r a n g i n g the 
intervals of hours and minutes along the ellipse, 
aud the moon's path as before, the times of b e g i n -
n i n g and ending are exhibited at once. This, 
however, seems to possess less advantage in point 
of accuracy than the plan I first suggested. 
James Pearson, M.A. , F . R A.S . 
Fleetwood, June 5. 
THE O R I G I N O F C O M E T S . 
[24341.J—I Q U I T E a g r e e with the substance of the 
remarks made in your columns by " W. C. E . " and 
Mr. Denning (letters 24274 and 24313 respectively) 
upon the o r i g i n of comets. In the ordinary way, 
no doubt, the particles of any mass, however 
closely packe'd, would, for reasons stated by these 
two gentlemen, eventually resolve themselves into-
a n elliptic ring encircling the sun. But, neverthe-
less, although this B t a t e m e n t may be generally 
true, although i t is probable—nay, certain, that an 
ellipse of particles would be ultimately assumed, a 
ring, such as some of the meteoric rings with 
which we are acquainted, could not be formed. 
This was my meaning when I stated before the 
Liverpool Astronomical Society that a ring could 
not be formed by planetary eruption. I d i d n o t 
mean to infer that a ring-shaped formation could 
not be generated, but simply that a ring like the-
November meteor-system i s , to all intents and pur-
poses, an impossibility. 
In the first place, i t is to be observed (granting, 
for the present, the hypothesis of planetary erup-
tion) that the original mass would havo to be 
ejected from the parent planet o n the instant. 
Allow only an hour to pats while a mass s u f f i -
ciently large is being cast forth, and we find that 
not only has the planet advanced some thousands of 
miles along its orbit, but UB rotation will have 
cirried tho point of eruption perhaps some 30° or 
40° from its former position with respect to its 
own centre. Now, how in this case could a 
ring result ? I look upon i t as impossible 
that a quantity of matter sufficient to form, B a y , 
the November meteor-system could have been 
ejected in one hour only; but I also looik upon it as 
impossible that i t could have taken anything like 
t h a t time ; for, given a n hour as tho time occupied, 
it is clear that instead of a ring, properly so-called, 
the particles would spread out here i n perihelion to 
something more nearly resembling a portion of a 
disc. 
But even if wo B t r a i n a point for the sake of 
m a k i D g the case aB favourable a s possible for the 
eruption theory, and assume that the mass was cast 
forth instantly, how far have we advanced ? One 
thing is certain, and that is that the particles on tho 
s ide nearest the sun would get round him first. 
Hence the influence necessary for the formation of 
a regularly-shaped ring structure is a s s u r e d ; but 
there are certain perturbations to be considered, and 
everyone of these would assuredly make a difference 
in perihelion dibtauce. Whether tho particles were 
retarded or accelerated they would diverge from 
their paths and B p r c a d out over tho plnno of the 
ecliptic; and this e f fect , i u tho case of t h e November 
meteors, would have its maximum result just at t i e 
point whero w o a r e best situated for observing it 
—viz., where i t crosses tho earth's o r b i t . Aud I 
fancy that before the mass could lengthen out to 
some 3,000,000,000 of miles aud nioro the breadth 
would cover a r a t h e r w i d e r Bpace than i t now covers. 
There is also a further difficulty (which, however, I 
cannot pause to discuss, as i t is rather complex), 
that a body cast forth from any of the planets will 
combine its own velocity with that of the generating 
body. 
Ou the other hand, none of these difficulties 
appear in tho views I have been led to maintain. 
We havo, according to my views, a mass of 
particles, or nebulous matter, drawn into the B U U ' S 
domain by his attraction ; therefore, granting the 
mass to be sufficiently large, it will so lengthen out 
as i t nears the sun that i t may have a length of 
millions of miles, aud i n this case we shou'd have a 
much more conveniently-shaped mass than before 
upon which to apply the considerations so ably 
brought forward b y " W. C. E . " and Mr. Denning. 
All that is required is that the chaotic matter near 
the B u n Bhould have b e e n much more dense i u 
former ages than a t present, a u d I take i t that this 
is a matter which admits of no question. The con-
siderations upon which I take my stand are these: 
Iu the early uges of tho solar system, the sun niubi 
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crrat as 6,000 - nearly ten times tho limit hy the 
rule j'i«t referred to. Kitchener, in his " Companion 
to the Teh •cope," which I liave b y me, speaks of 
some riflertors of his^  Tin. in aperture, *' magnify-
ing from 60 to 2,000 times." Further on he relates 
an observation of Polaris through a 3J'U. o g. with 
power? up to 700, R n d even 1,123, and with the 
latt«r " the small star wan still visible." Advising 
fcturlenrs ag to a battery of powers for a 2Jin. o g., 
bo mcutious 360 for CIORO doubles, a n d B a y s t h a t an 
optician made him one of 425, with tho performance 
of which h e w u s quite, eatinfied. Were there 
" gi:iritfi in tboM davs." or what in the explana-
tion? I appeal to " F . R A S." a n d Mr. Franks. 
A r t h u r Iffee. 
100 TO T H E I N C H . - T O M R . S A D L E R . 
[24478.]—ALLOW me a few words of explanation 
in reply to those correspondents who aro at issue 
with mo on the qnef-tiou of 100 to the inch of aper-
turo. To u> g i n w i t h . I never Baid that my illustra-
t i o n was intended f o r planets, or other objects 
having a sensible disc—indeed, I B h o u l d liavo 
thought that, in speaking of 100 to the inch, no one 
VMM have supposed it to be meant for H t i y t h i n g 
hut stars. Confined to the latter objects, my re-
marks were j ustilied by the facts of the case. And, 
with regard to what " A n F . R A S." says con-
cerning a 2}in. — on which ho frequently U B O S more 
than 100 to ihc inch on luuar craters, Saturn's ring, 
cel.—well, all I can say is, I should like to see 
Saturn wilh such a miraculous glass. I h a v e a 
lingering suspicion that with s u c h an abnormal 
magnifying power a n d so little light, I should Bee 
so detail a t all. 
I am obliged to Mr. Sadler for his remarks on the 
red star B. Add 27. As the mugs, of 10,11, and 12 
0 -m. are all below C in tho B.A.C., they w e r o not 
included in my observations during 1877-8 I find 
a'l entry, however, of B 007 (P. xxii. 30) Licertm, 
as follows :—' O.-t. 17, 1877 : 5 5m : bright y e l l o w : 
<C 1 Lacertm." I fancy that a" Cancri was added 
bv Mr. Sadler hinvelf iu tho appendix to " Cel. 
Objects"; and, therefore, in reading tho proof, I 
should tuk« his uccuracy iu 6uch matters for 
granted. The date of my observation of 70 
Ophiuc-hi, mentioned in "Cel . Objects," is July 
20, 1870. w i t h {jo. o.g. A recent observation of the 
same object was made on June 3, 1885, with the 
114in. speculum, thus:—"70 Oph. : jel . , deeper 
y e l . : aug. lat. 40° + : very neat." 
"W. S. F r a n k s . 
Am I in some error here, or is my observation worth 
anything in corroborating the statement of varia-
bility ? Is the 140" 40" comes variable too ? 
July 10. H . D . 
2 C E P H E I — V E G A . 
[21470.1-1 A M indebted to Mr. Sadler for kind 
answers to inquiries BO long since as December 6, 
1884. Will ho plense accept my best thanks, and 
may I now bee a lit tie more information from him ? 
i Cephei —The field, as seen with a power of GO 
on a 3in. Wray, presents a most interesting view. 
I am not, however, concerned BO much with the 
primary pair (though " CeloBtial Objects" says, 
"especially fine, somewhat like /! Cygui"), as with 
the coarse n.p. triple, thowu iu the following 
diagram : — 
I should bo very much obliged to Mr. Sadler if 
lie would kindly give mo some details of this • p. 
triple from the list of Herschel or Struve. the mag-
nitudes, P.A., and distances. 
Vega.—1 believe Mr. Sadler is of opinion that 
the comet 160" 43' is variable. I t seems to me more 
di'tinct now than the n.f. and more distant one 
40° 140". 
I suppose, generally speaking, this latter is the 
plainer of tho two; but with 240 on 3in. Wray the 
former one has of late seemed more distinct to me. 
S U S P E C T E D V A R I A B L E S T A R S I N 
F I E L D W I T H B 4 6 4 — S T A R M A G N I -
T U D E S — ^ ' , JT* &o , O R I O N J S —60 
L E O N I S - B 135 - B 1 4 8 - B 437—B 4 4 8 -
<p" A N D w» C A N O R I - S T A R S I N F I E L D 
W I T H y L E O N I S - B 6 0 7 - A L O O R . 
[2448ft.] I N thn first place, I would like to 
be allowed to correct two small misprints which 
have crept i n t o letter 24300 (p. 364). In Becond 
par , l i n e 8, " / I 212," should be " B 212" ; a n d in 
s i x t h par., third line from end, " B 270" should be 
" B 270." 
In speaking of the beautiful red star B 404, 
Birmingham f a y s , "forms preceding angle of a 
beautiful triangle containing seven principal and 
s e v e r a l smaller stars." When observing B 404 on 
the 28th August last, I found that although tho 
triangle was composed of seven stars, one of them 
was m u c h fainter than the rest. This star was 
si'uatod in the south face of the triangle, and is the 
uext Btar following B 404. On the 7'h November I 
confirmed my previous observation of this star, a n d 
mude a rough sketch of the field. On the 0th ult. 
I saw the field again, and made the following rough 
B k e t c h . The stars are numbered in order of bright-
ness, 1 bciugB 404 itself. The stars which, sofarasl 
can make out, make up the " triangle," a r e those 
numbered I , 2, 3, 4, 6, 0, 0 -for 8 is too far to tho 
right to form part of the n f . face, and 7 is not in 
this triangle at al l ; 0 is tho star referred to above. 
It was found to be much faiuter than any of the 
othor stars ; in fact, the " t r i a D g l e , " the figure of 
which was obvious when the field was looked at, 
was only made u p of six stars. If Birmingham did 
not, which I do not. very well see how ho could, 
reckon 8 as one of the triangle itself, and if the 
seventh Btar was 0, the latter must be variable, for 
it is iu no sense, one of the " principal stars " uow. 
The B tar numbered fi may also be variable, for I 
notice that i n the B k e t c h made on Nov. 7 last I 
have numbered it 3. PerhapB some of those who 
have made observations upon this exceedingly 
beautiful group of stars may be a b l e to furbish 
further particulars. The whole region is well 
worthy observation. 
Mr. Espiu's letter in " Ours "for June 12 (24330, 
p 322) is very interesting, a n d I would like to make 
o n e or two remarks up n it. Would Mr. E<pin 
give BOme further particulars respecting Hsis 121 
Persei, nnd the suspected confusion between it 
and another star by Heis a u d Peirce. Objection 
may, I think, be taken to an expression which 
appears iu the first paragraph of Mr Eipiu's 
letter, assuming it not to he a misprint. H i s a y s , 
" which is a bright 0 0 " The expression " a bright 
0 magnitude" is quite correct, for the phrase 
"0 m a g . " is necessarily indefinite : but there can 
hi n o such thing as a " bright 0 0," or a "faint 
0 0" either, f o r "6 0" hai a n exact aud definite 
meaning. No star rated " 0 0 " can be supposed to 
be. brighter ur fainter than another rated the same, 
unless the scales employed i n the t w o estimates be 
different. Again, as to T T 1 Oriouis, I would like to 
k n o w how Mr. Jackson made h i s observations, that 
he can give them with such precision to t h e secoud 
place of decimals. I t would be well if observers 
would content themselves with giving tho magni-
tudes to t h e first place, for when given to the 
second place they have an appearance of minute 
accuracy which is only misleading, for such 
accuracy is quite unattainable. I have only got a 
few observations of 7 T 1 Orionis ; b u t I give t h e m , 
a n d such observations as I have of the stars 7 T 1 , r r J , 
&•)., OrioniB, below. I may h e r e note, what is 
important in this connection, that the numeration 
of the stars lettered j r in Orion followed in Mr. 
E<piu'a letter, and below, is the numeration iu 
Proctor's " Atlas." 
60 /.fonir. Mr. Espin hns drawn attention to the 
fact that the colour of this star is now no more than 
yellowish-white. I had intended to draw attention 
to thiB fact. The following are my observatie ns of 
this Btar. 
1883, February 18 4 3 a = 16 
1883, May 2 . . . . 4 1 a = 1 4 
Of course, these observations are practically the 
same, the difference being due to diflVreLce in esti-
mate of er, which headed each sequence. 
1883, May 20, 4 4 
18S4, March 17, 4 2 
1885, April 8, — 
May 
May 
J uno 
3 0 
3 0 
1885 
1885 
18S5 
7, 
9, 
4, 
Straw colour. 
Yellowish. 
4 3 2-0 
Yellowish. 
S) far as these observations go, they show t h a t 
00 Leon's has not fluctuated iu light, for the dis-
crepancies are apparent only, being duo to differ-
ences iu rating of standards. I think the magnitude 
may be taken as 4 3. This is, practically, Argel-
ander's magnitude. Heis, however, gives 5—4. 
1 may add, moreover, that Mr. G'ge, mthe L A. S. 
Journnl for January (p. 01), calls i t " lghtyellow." 
B. 135. I observed this star on t h e 10th of 
February bi't, and noted it as " deep r e d orange) " 
B. 148. This is a very fine star, and is beauti'ully 
situated. I have tho following observations of i t : 
1S84. April 13: Fine orange. 
1885. February 0 : Fiery orange ; a fine tiut. 
B. 437. Speaking of thin star, Mr. Eepin Bays : 
"The star D M . 24-3305°, which Birmingham 
believe* to be same as Secchi's s t a r . " I do n o t 
find th's identification iu the " Red Star Cata-
logue"; but as "Birmingham" iu the "magni-
tude " column assigns a. mng. from " D.M.," I pre-
sume it if the mag. of D M. + 24 3305 he has there 
given? If so. it may be noted that it is 7 5, thus 
agreeing with Mr. Espiu's 7£, I suppose. 
1883. Deo. 3 7T5 Orionis 3-0 Conditions pretty 
It ii 3 n 39 good. 
It I I 3 j r 1 I I 38 
H n 3 j r * I I 4 3 
1884. 
3 7r* 4 5 
Nov. 12 jr> 3-5 
1885. Jan. 11 " (rr> = 4 0) 
n I I 11 71* 4 9 Light orange. 
it ii 11 JT* I I 41 iLVght yellow. 
i» I I 11 7T l I I 3 8 Light yellow. 
it I I 11 7r" 4 7 White. 
ii I I 11 77' 
w 
4 8 
ti I I 11 6 I I — Deep orange. 
Standard r r s Ori-i» I I 12 7T1 37 
r" 
-•' 
ir* 
7T« 
I I 
it 
ii 
I I 
41 
n 
5-0 
onis = 4 0. 
The observations of magnitude were made 
mainly with opera-glass; those of colour always 
with 45 on 3$in. 
Would Mr. Espin or Mr. Gore mind giving a 
little map wher. hy B 448 may be readily identified ? 
In "Ours" for June 27, 1S84, I gave some ob-
servations and particulars concerning r>* aud vx 
Cancri. Oa the 7th of April last I observed them 
again. As regards <pz, I found the components to 
be practically equal, "if any difference, B the 
brighter." Concerning B* I noted, "At least one 
maguitude between the components. The colours 
differ." These observations practical! v agree with 
those I gave in my letter referred to above. They 
aro both beautiful objects. In " Ours" for August 
15, 1884, Mr. Stanley Williams gives somo obser-
vations of bis own, made with 6.|in. Calver, on 
January 3,1881, when B of J)* Cancri was found to be 
01 brighter than A, and the components of vx were 
found to differ a magnitude; thus confirming my 
own observation', and showing that the relations 
iu brightness existing among these stars was the 
saino iu 18S1 as it is now. B dh of theso pairs are 
interesting, and Worthy of further observation. 
From the observations given in " Celestial Objects," 
it nppears that Struve found a difference of 0 5 in 
1820 ; but that Webb found them " much less un-
equal 184J. nearly equal 1S56." In tho interval 
between 1819 and 1856, however, Dembawski 
had, in 1854, rated th»m as equal. Again, we fiud 
that while iu 1871 audio 1871 Duner found " + 01 
mag. difference " ; in the year 1872 Webb 
found " J or J mag difference" between the 
components, with his 0',in. reflector. There is, 
therefore, good ground for thinking the stars which 
comprise this pair to be variable in some way ; but 
it may be noted, in addition, that iu the observations 
Riven in "Celestial Obj«cts," there is no word of 
B (tho preceding star) being the brighter. The 
observations read as though A had always been 
found to have the superiority, whereas B certainly 
seems to be the brighter now. 
In "Ours" for Aug. 1, 1884, I drew attention 
to the two small stars }>• in field with 7 Leonis. I 
there said that I had tound C to be about 0 6 and 
D about 10 3, and that on March 31 Mr. Franks 
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had estimated them for me and made C 9'7 and D. 
10-5. I n the " E . M." for Aug. 15, Mr. Sadler 
gave a number of comparative estimates of 
the magnitudes of these stars, B h o w i u g that they 
had been most variously estimated. C, he said, is 
9-2 in D.M., and D is 9 5. Of D ho remarked that 
" it was certainly not so low as 10'3 or 10 5 in 1382 
and 1883, or in 1871—1877, according to my esti-
mate." Ou May 11, when definition was pretty 
good, I examined these stars, using Btops, and 
made C 9-7 and D 10-4 Arg. Perhaps some other 
observer con furnish notes on tho magnitude of 
these stars. 
In reference to Mr. Gore's very interesting note 
on B 607 (letter 24417, p. 388), I would like to 
know whether he has any other authority for the 
observation quoted from Burton, giving the magni-
tude in 1876 as 7'5, beyond the entry in the " Ked-
Star Catalogue " ? I a B k , for it seems to me to be 
possible that there i s a misprint here in Birming-
ham. The " Bed-Star Cat." says " Dublin Obs.: 
Copeland, 1875, Sept. 11, orange, 5 4. Burton, 
1876, red, 7 5; Aug. 20, yellowish, 5; Oct. 10, 
yellow, 5 5." It will thus be seen that the change 
of magnitude, if the star was ever really observed 
in 1870 by Burtou as being 7 5, must have been, at 
least, comparatively rapid; and that being so, it 
is strange that Birmingham docs not draw attention 
to the circumstance. Neither in the text, on p. 297, 
nor in the list of stars to which, on the ground of 
their being perhaps variable, he " would specially 
direct the attention of observers," which occurs 
on p. 300, does he mention No. 607. It is note-
worthy, too, that although he points out on p. 300 
that variability was " observed . . . b y Mr. Burton 
in 502," he does not say that he observed it in 607, 
though we might have expected that had Burtou 
actually observed the variation mentioned u n d e r 
607, h e would have drawn attention to it. Variabi-
lity might certainly be, I think, inferred from the 
statement quoted by Mr. Gore from Sir W. 
Herschel, and might be, perhaps even ought to be, 
also inferred from the observations of Secchi, given iu 
Appendix I . to the " Red Star Catalogue." These 
observations of Secchi's B t r o n g l y suggest variability 
in the spectrum as well. B 607 is a beautiful star 
in colour. Tho following are the only two obser-
vations of i t of my o w n I can find: — 
1884, Sept. 21 Ruddy gold. 
,, Nov. 27 Orange; iu moonlight. 
I would like to direct attention to Alcor, for it 
Beems to me to be unusually bright at present. I 
had observed it on previous occasions to be 
about i 4 6 or so; but I thought the other 
night that i t could not be much less than 4 0, 
and last night (8th July) I compared it— 
but roughly though, I must say — with A 
Bootis, which star I have fouud constant at 4'0, 
and made it 4*3. That Alcor must be at present a 
good deal brighter than i t was once, must be, I 
think, taken as certain; but I have a fancy that 
its present brightness is not constant, but subject 
to fluctuations. 
Allow me to thank Mesars. Sadler and Tarrant 
for the large amount of information they supply i n 
answer to m y queries in letter 24390 (p. 364), i n 
to-day's " E M . " Mr. Sadler will see from par. 1 
above that I did write " B . , " aud n o t " / J . " I 
must say, however, that I have often thought that 
" fi" is an inconvenient symbol to adopt for 
"Burnham," and that it would b e much better to 
always employ the contraction "Bu"used b y t h e 
late Mr. Webb throughout the whole of 1 ' Celestial 
Objects." 
Glasgow. S. Mait land B a i r d Gemmil l . 
A S T R O N O M I C A L . 
[24481.]—I THINK we may accept it as a fact 
that an elongation of y Corona) exists towards 135° 
or 140°, since independent measures by M. Gaudi-
bert, Mr. Tarrant, and myself all give the same 
angle, but the elongation is very B l i g h t , and I am 
told the present distance is less than 0 3". 
I think " M. G . " (24439) will find his measure of 
•n Coronre 6° too large. 70 Ophiuchi 1 have measured 
twice as 28°. 
Mr. Kershaw (24458) asks about parailin covered 
vessels for B i l v e r i u g . My silvering vessel is made 
from a piece of plate glass with a g lasB ring cut 
from a glass shade upon it. This ring is about 2iu. 
deep and is united to the slab of plate by brushing 
hot paraffin wax round. I have noticed that less 
Bilver deposits upon the wax than upon the glass, 
and have not noticed it affect the film in any way. 
An ordinary wax candle melted down seems to do 
just as well as pure paraffin. 
Mr. Franks, letter 24459, in remarking that while 
a -liu. o.g. with a power of 200 gives a brilliant 
image of Jupiter, " I have never seen a "in. yet 
that t should care to observe the planet with when 
charged with a power of 100," forgets that a 2iu. 
does not collect enough light to make the features 
of Jupiter observable at a l l . He ia also accustomed 
to a much larger aperture, and therefore dissatisfied 
with small instruments. But evidently the first 
necessity of the case i n any comparison is that the in-
strument shall not be too small to B h o w anything. It 
is not the comparativequantity of light, hut the total 
quantity that is in questionhere. A 4in. may, with 
a power of 200, show a lunar crater distinctly, while 
a 2in. with 100 fails to show any crater at all. Does 
this prove that the 200 on 4in. is borne better than 
100 on 2in. P I thiuk not. It only proves that the 
total amount of light collected by 2iu. is insufficient 
to uffect the retina. If we look at a bright star 
with a faint companion, the disc of tho larger star 
will be as sharp aud well defined with 200 on a 
2iu. as with 400 ou a 4in.; but the faint comes 
visible in tho one is invisible in the other, not from 
want of proportionate, but for want of absolute, 
power. Again, when Mr. Franks asks if a 26iu. 
would bear l,3u0 diameters on Jupiter, and opines 
it would result iu a '* fearful and wonderful illus-
tration of what the atmosphere can do iu Betting 
optical theories at defiance," does he not see he is 
discussing an entirely different question? That our 
atmosphere might render such a power useless may 
bo quite true without affecting the truth of optical 
theories in any manner. His first proposition relates 
to the comparative light; but this is a question of 
the comparative effect of atmospheric disturbances 
on various apertures. 
I think he will sie there is an inherent defect iu 
his quotation from his private correspondent. He, 
in effect, saya that the brightness of tho object will 
bo the same iu a 2ir. with a power of 100 aud a 4in. 
with 200. If this were correct, it would go to prove 
that a faint comes would be just as easily seen in 
one telescope as another, provided proportional 
powers were used. I am sure I need not waste 
space in refuting this, although Mr. Franks has 
inconsiderately indorsed it. 
I t is the total quantity of light collected that 
enters into this question. Again, and as iu the 
larger instrument, the actual image of any point is 
identical in size with corresponding powers (that is 
the image of a point iu a 4in. with 200 is exactly the 
size of imago in a 2in. with 100), then, as the 4iu. 
collects four times the quautity of light, and delivers 
it in the same space, the imuge iutbo4iu. is four 
times brighter than in tho 2iu. This is just as true 
of any larger aperture. 
With regard to the question he puts further, I 
should regard tho failure of a 2Giu. to B t a n d 1300 on 
a steady night as a proof it was defective. 1 have 
fouud a 9iu. stand 900 easily enough o n stars, aud 
600 on planets. is. Holmes. 
H I G H - P O W E R G L A S S E S . 
[24482]— REILYINO to " E . C. J . " (24461), the 
difficulties raised by the A. and N. Stores are n o w 
surmouuted a s regards non-members. I had to go 
myself for a 7 - p o w e r glass for another " E . M." 
reader since Dr. Dickson's, aud when there I saw 
another 7-power which yet another reader had 
succeeded i n ordering to his special width of 65mm. 
iu aluminium, but which the authorities had since 
refused to deliver to him. To stop this I wrote, 
acting on the Editor's late suggestion, to Mr. 
William Whiteley, of Westbourne Grove, who has 
consequently to-day ugreed to order samples of 4, 
7, anil 10-power glasses from the maker i n Paris, 
aud to execute orders for the same to all applicants, 
at the same pr i ceB as those alreadv quoted by t h e 
A. and N. Stores. Answering " E . C. J . , " why 10-
power should be BO much more costly than 7, ten 
diameters cannot he achieved under a focal length 
of lOijin.; this will not allow less than 8Jin. as 
length closed, unless double draws are resorted to, 
which is bad in priuciplo. Hence the amount o f 
material needed. Then the object-glasses are 2jjin. 
aperture. I t is a really valuable iustrument. The 
glasses i n their cells weigh 9oz. out of the total 
weight 20oz. Substituting brass for aluminium 
would greatly decrease the price, but increase the 
weight. For some years these glasses oost £12, and 
i t was only on my holding out prospecta of the 
present demand that the maker went afresh into 
the figures, and reduced the tarif to t h e 
present price, 181s. " E . C. J . " also asks 
if it is not the fact that all glasses ate made 
iu France f I believe he is right iu his assumption. 
It is not disputed that all the aluminium work is 
done in France exclusively, and the efforts to assert 
that soi-disant English glasses are m a d e in England 
are feeble, and I doubt if they would B t a u d cross-
examination. I regret i t ia so. I would m u c h 
prefer to see both the lens trade and the aluminium 
trade established and prospering iu England f o r 
England's sake. Till then tho best thiug f o r Eng-
land is to supply her with the b e s t French-maiio 
glasses, on the best terms attainable to leave t h e 
Paris maker his fair profit aud the London agent 
his fair commission. In this matter I havo not 
interfered : the prices quoted include everything 
they a B k e d for. 
1 hardly k n o w whether " Experience '' expects 
leplies to his questions (24462), f o r they aro BO 
self-evident. He reads of my taking tho bin. 
telescope and 10-power Galilean to Albert Hall to 
try their respective capabilities, aud t h a t at 5 p.m. 
by daylight the former could hardly distinguish 
features across tho hall, while after night camo on, 
and the evening performance was conducted b e f o i o 
6,000 spectators by gaslight, "the telescopo could 
show nothing, while the 10-power showed every-
thing equally well as by day." To this he asks, 
" What can ' Montmartro' mean ? " 
Thou ho proposes to ask " whether increase of 
power can bo obtained without any sacrifice of 
light or field ?"— a question which is itsolf a con-
tradiction iu terms as regards field. (Mr. E . M. 
Nelson, in our current IBSUO, 24460, brings the 
weight of his opinion to tho effect that there is no 
loss of light iu a 10-power on a 2in. aperture.) The 
one contention of the supporters of the high-power 
glasses ia, that it is common sense and sound prac-
tical wisdom to exchange the useless excess of field, 
with low power—which has so long been pressed 
upon the market—for tho more effectivo and useful 
high-power, combined with the correspondingly 
smaller field, which aro the raisons d'etre of the 
4, 7, and 10-powor glasses having been designed 
and advocated. 
I have no doubt that for years past tho glass-
using portion of the community havo been carrying 
about with them a needless excess in sizo, weight, 
and cost iu glasses, which is now destined to be 
revolutionised by the introduction of the present 
choice of instruments, each of which represents the 
maximum of effectiveness attainable for its sake, 
at, apparently, from a half to a third of the cost 
of the old stocks. Hontmartre. 
[244S3.1—REPLYING to our two correspondents, 
Dr. G. Dickson, of Edinboro' (2-1436), and G . R. 
Baker (24437), I despatched the former a 7-power 
at 39s., iu brass (the " superior article " at 66s. was 
a fiction—there is nothing better made), and. I can 
assure the latter that the fears he expresses about 
the high-power glasses are unfounded. I used my-
self to havo what he terms " a battery " of twelve 
or fourteen glasses of all makes, but the last ten 
years' experience taught me that the high powers 
are worth all the rest put together, and I have 
given away all the low powers except one, which I 
keep for sweeping tho skies. The4-power for the 
ticket poekotcompanion, the 7 for ordinary theatres-
aud concert rooms, and the 10 for outdoor work, 
the Albert Hall, and Hippodrome form, I find as 
complete a range as can be desired for all purposes. 
Although I have no acquaintance with those occu-
pations myself, I also kuow that the 10-power has 
been purchased for use with satisfaction in yacht-
ing, nuck Bbnctiiig, and racing. Neither do tho 
fears Mr. G. It. Baker expresses conform with tho 
verdict of the actual purchasers—" Which I have 
received, and with which I am delighted"— 
" What I havo been wanting for years past"—" I 
am of your way of thinking—power first, light 
next, field last"— " Tho writers who say people do 
not want to see too much tall: bosh ; people want 
to see all they cau." These are the types of the 
remarks of tho possessors of tho high-power 
glasses. One of our readers—not Baker—who also 
went to Paris a few days ugo, selecting his 7-power 
personally at the makers, actually defrayed his 
first-clas3 fares and bill at the Grand Hotel out of 
tho difference Baved betwoeu the cost of the 7-
powerso acquired (though he paid London agency 
jirice for it) and that of the G-power offered by the 
English advertisers in Loudon ! Hia verdict was 
" Greatly pleased, the most powerful yet made, for 
I kuow those offered by the London firms well." 
Dr. Dickson writes to-day from Ediuboro': 
" The 7-power sent baa excellent definition, reason-
able light, and good achromatism. As to aperture, 
it should not be complained of when put beside tho 
great advantage of high power. I tried it ugainst 
a laige aperture glass, aud could read print dis-
tinctly at double the distance with it. I ah-o tried 
it from Arthur's seat last evening, and, although 
hazy, could m ike out tho French flag of a vessel 
five milea away. Accept best thanks for putting 
iu my way what I havo sought for for years."' 
Such expressions as these make mo feel—thanks to 
the " E . M." —as comfortable as the party who 
" made two blades of grass to grow where but one 
growbuforo." Montmartre. 
P I A N O S A N D T H E I R S H A P E . 
[21481.]—Fo much has been said about the 
mechanism of tho pianoforte in these pages, and so 
much benefit has resulted, that I crave a word or 
two on tho subject of tho form of tho instrument. 
Tho ordinary upright piano, as made at present, is 
tho most hideous thing in a room, aud if we try to 
get anythiug of decent design we havo to pay prices 
far beyond tho means of common people. I i thero 
any reason why pianos should still be so ugly ? Why 
cannot Mr. Daviefi, for instance, who makes such 
good cheap pianos, make usono like thepiuno I saw 
recently ou view iu " Old Loudon " at the Inventions 
iu the room furnished b y the " Century " Guild? 
I wish we hud a little more about art occasionally 
in " Ours." We have become emancipated from 
the thraldrom of the upholsterer to thu benefit of 
our pockets and the gratification of our Beuao of 
the beautiful ; but tho pianoforte is still a torriblo 
uuisanco in a room furnished with any pretensions 
to taste. K a p p a . 
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there spoken of, which led to the finding of the 
object in Beer and Mueller's map, is from Arago's 
English version of his "Astronomie Populaire" 
(1858, Longman), but partly relettered. I t is odd 
that the object, which is fairly conspicuous in the 
maps^  should have apparently escaped notice, 
pending the searching investigation the matter had 
some years ago. • • • 
In reply to Mr. Herbert Ingall's letter (21731), 
Guilleniin, in Le del, gives a drawing of the 
Andromeda Nebula as a fusiforium object with 
some central condensation. Smyth's Bedford 
Catalogue shows the object as oval, with stars out-
side it, shown as within in Guillemin's drawing. I 
send a diagram of the stars as given by Guillemin, 
who does not give his authority for the drawing. 
The faint one marked with a x seems in the 
position of the Nova, or near it. The nebula was 
examined here on the 5th and 9th, and the star 
was very conspicuous. Two observers thought it 
blueish in tint. We all thought it slightly brighter 
on the latter occasion. The nebula and star having 
similar spectra is suggestive of the latter being a 
condensation of the nebulous matter, and not of 
independent character. 
Guildown, Sept. 11th. J . B a n d Capron. 
A S T R O N O M I C A L . 
[24746.}—" S. S.," letter 24775, says that stars at 
such a remote distance as 31 M. as yet defy re-
solvability. As this implies some knowledge of the 
distance of the nebula, I shall be glad if he will 
refer me to any evidence we have of its great com-
parative distance. Is it known that it is more 
distant than the mass of the stars ? To me the new 
star appears behind the nebula. I f so, the infer-
ence is that the nebula is not u infinitely " remote ; 
but rather that it is near. Is there any evidence 
that the nebula consists of stars or anything re-
solvable at all'! Is he correct in asserting that 
"in no instance has any star been seen in their 
midst of a size that will at all compare with any 
standard of magnitude that has yet been adopted ? 
I am afraid there is more sound than definite 
meaning here. There are a number of stars in the 
some line of sight as this very 31 M. There are quite 
a number of (Ith, 7th, and 8th magnitudes in same 
line of sight as 42 M., and also a number with 27 M, 
and one apparently in centre of Id I V . 37. Is there 
any evidence that all these stars are unconnected 
with the nebula ? I f not, " S. S." assumes his eon 
elusion and argues in a circle. I think he will see 
that his conclusion that the star is infinitely nearer 
than the nebula is based on insufficient grounds. 
Even if we suppose it within the nebula, it will 
not prove it a " globe of more gigantic proportions 
than any yet conceived," unless evidence is forth-
coming that the nebula is extremely distant com 
pared even with the fainter stars. 
But when a star rapidly blazes up, and as rapidly 
fades, docs this not furnish evidence of com-
parative smallness and nearness, since the vaster 
the body the longer certainly it would re-
quire to degrade, and, if it be possible to prove 
connection with nebula as well, that would prove 
the comparative proximity to us of both. I f tho 
Andromeda nebula is at an •' iutinito " distance, or 
even at a distance as great as the vast majority of 
the stars, then it must necessarily be of more 
gigantic proportions than any yet conceived," Bince 
it fills a space in the sky of great extent compared to 
the mere point occupied by a star. There are 
places in the heavens where many thousands of 
stars are seen in a fraction of the space occupied, 
by 31 M, and if this is at an equal or greater dis-' 
tance, it must fill more space than these thousands 
of stars, and the immense intervals betwixt them. 
Can we conceive this, or is it not more reasonable to 
conclude that bodies possessed of apparent magni-
tude, and which can be magnified, are really nearer 
to us than those which resist all scrutiny, and re-
main mathematical points however examined ;1 
E d w i n Holmes. 
O B S E R V A T I O N S O F T H E M I L K Y W A Y 
A T H I G H A L T I T U D E S — C H A N G E O F 
A D D R E S S . 
[24799.]—Dlt. GOULD, from Heis's delineation, 
together with his own observations, finds that the 
Milky Way consists of two great circles of stars 
slightly inclined one towards the other, the two 
circles joining in the Northern heavens near 
y Cygni. Besides these he finds there is a third 
circle of stars, chiefly bright ones, from tho first 
down tothc fourth magnitude. The "Atlas Ccelestis" 
of Heis, and the u Uranonietria Argentina " con-
tain beautiful delineations of the Galaxy the one 
of the Northern, the other of the Southern heavens. 
Writing from memory, I believe that Dr. Gould 
infers that these three circles are independent one 
of another. This summer I have been spending a 
few weeks at MUrren in the Bernese Oberland at 
a height of about 5,500. The nights were extremely 
beautiful, and the Galaxy surpassing anything I 
have ever seen elsewhere. One or two fine nights 
were devoted to studying the brightness and struc 
ture of the Galaxy. 
My late and deeply-lamented friend Prebendary 
Webb, in an unpublished observation under the 
date of 1880, Sept. 2nd and Sept. 3rd, has the 
following notes:— 
(1) "Galaxy.—I thought I could detect a very 
feeble stream running off from below Lyra to « 
Ophiuchi. This, I find, is otherwise than Heis." . 
(2) "Galaxy (previous observation) confirmed. 
I t is faintly triple, a distinctly separate stream 
running off from 3 Cygni to or towards 
Ophiuchi." • 
On August 0th I saw this new branch very dis-
tinctly. It leaves the main stream of the Galaxy 
at X I X . 20 + 27° 30', and runs by NCj 105,95, 90, 
a, 19, 21, i . i Herculis to o, t, Ophiuchi. 
On July illst I was much struck by another 
branch of the Galaxy which I at first mistook for 
Webb'B branch, i The following are my observations 
of it :— 
July 31st. A distinct branch seemed to run from 
3 Lyrse to <5 Herculis. 
August 5th. The new brunch very plain. I t starts 
from the Galaxy and passes through 3, y, Lyras, 
and so to K, fi, X, i Herculis, where it is broken ; but 
appears again at 3, y, Hcrculis, and ends in the fine 
region near 3 Serpentis. I t starts = (i'O, gradually 
diminishing to 7"0. 
On Aug. 10 I noticed another branch while trying 
to see if the one detected on July 31 crossed the 
Galaxy. I t leaves the Galaxy at Lacerta, and is 
marked by the stars 8, X, p, a, it, <5,»; Andromedse and 
\p Piscium. 
The separation of the two great branches took 
place, as I thought from memory, a little south of 
y Cygni; but I was much surprised to find this was 
clearly not the case. I have tho following observa-
tions :— 
Aug. 6th.—The rupture in the Galaxy seems to 
occur at a Cyg/ni, and not at y Cygni. 
Aug. 0th.—I was greatly astonished to find that 
the real intersection of the Galactic branches does 
not occur in Cygnus; but alittle south of o Cephci. 
The Intensity of Lii/ht.— Heis divides the Galactic 
light into six magnitudes. Following his plan, 
have the following determinations:— 
Sagittarius near y 
Scutum 
12 Aquihu to 
AquiliB 
£ Aquilse to 6 
Ophiuchi 
Sagitta to c Cygni. 
Near £ Aquilas. 
Below 3 Cygni 
Below y Cygni.... 
Between a and 
Cygni 
(13 Cygui 
7T Cygni to 
XXII 10 + 64° .. 
penc 
Perseus cluster. 
July 31. Aug. 2. 
. 0-5 = Star-Umg.= 
, 1-5 
a 
7 
5-5 to 5-0 
i 4-0 
. 5-5 
5-0 
0-5 
t 
. 3-0 
• 
2  
( 
£ 
2-0 
i 
2-0 
2-0 
| 
1.0 
Aug. 9. 
0- 5 
1- 5 
4-5 
5-0 to 4-5 
4- 0 
5- 5 
.VI i 
o-o 
2-5 
C-0 
2-0 
4-0 
4-5 
2-0 
Tho portion of the Galaxy near 7 Sagittari is 
excessively bright. There are one or two remark-
able points in the Galactic structure which have not 
received the attention they deserve, I think. Firstly, 
the (japs. These interruptions are numerous, the 
most remarkable being tho disappearance of the 
following branch below 08, 70, 07 Ophiuchi. The 
break, however, is not complete. On August 5 1 
noticed it could be traced all the way till it 
brightened near o, n, Serpentis, the magnitude 
being 0*5. 
Other gaps occur— 
(1) Round ji and v Aquihe ; August 0th. 
(2) Within the circlet of \ Aquihe ; Aug. filth 
(3) South of 1 and 2Aquil;e; Aug. 6th, Aug. 0th. 
(4) North of J Cygni, and having that star at 
its S. margin, elliptical, and prolonged north; 
Aug. 2nd. 
(5) Near 03 and 59 Cygni ; Aug. 2. 
(0) S7, 50 Cygni aro situated in an elliptical 
black hole, stretching up to u Cygni; Aug. 2nd. 
(7) A most remarkable rift, running right across 
the Galaxy at right angles to the stream. The 
centre of it passes through X X I . 12 + 48. It runs 
as far south as p Cygni, and is crossed by a 
stream of stars, which end in p ; Aug. 2nd. This 
curious gap can be traced nearly 10" across the 
Galaxy, and is broadost at the n.f. end; Aug. 6th. 
u Sugitturii August 0. 
X V I I I . 5 — 10-0 August 0. 
Scutum August 0. 
Perseus cluster... August 0. 
(8) Near £ Cephei; moon rising prevented further 
description. 
August 2nd. Secondly, Patches, sprayt, $c. 
Patches (1) 
(2) 
(3 
W 
Remarkable star spray from X Cephei through 14, 
a n d p Cephei (not t h e Garnet Sidus), and enda in 
broad star dust somewhere about X X I I . + 52°. I t 
is separated from t h e surrounding Galaxy by two 
dark channels, o n e at each side of it: one makes a 
bend a n d is lost near «* Cygni, ending in u rift 
between «* and ir1 Cygni; August 2nd. 
X X I I . 20 + 65", XX111. 3 + 08° 30-, 0-25 
+ 02-15, marks a narrow baud of great condensa-
tion. August 5th. 
The Galaxy between Cassiopeia and Cepheus has 
a streamy appearance; August 0. 
In tho region marked by v, s, 30, X X I I h . t + G6. 
Cephei are many bright stars forming a large open 
cluster, and singularly contrasted with the con-
densed part of the main Galactic stream. There is 
a relation between the two streams of the Galaxy— 
where one is faint the other seems bright; Aug. 6. 
If Dr. Gould's theory of the two rings is correct, 
t h e Galaxy should brighten at Cepheus and con-
tinue bright all the way to the horizon at Auriga ; 
but when the stream was visible near both horizons 
Biich was found not to be the case ; the part in Sagit-
tarius, although so low, was the brightest part of 
the Galaxy, while the part in Auriga was but 
faintly visible. This appearance would take place 
if w e were situated in space much nearer the 
Sagittarius Galaxy than tho Auriga one; or we may 
hold the theory of a cloven ring, which seems, I 
think, fromthe peculiar gaps and patches, the more 
probable. 
Would my correspondents kindly note the change 
of address ? . T . E . E s p i n . 
High-street, Wolsingham, Darlington. 
T H E N E B U L A I N T H E P L E I A D E S . 
[24800.] — OF the existence of this nebula I 
think there can be no reasonable doubt. Discovered 
in 1859 by Temple, it was also observed by Schmidt 
in 1801, Prebendary Webb, in his account in the 
Intellectual Observer, Vol. I V . p. 448, I believe, 
states that he has seen it more than once; and 
Mr. Matthews, in a letter to the Astronominl 
lteyiiter. Vol. I V . p. 108, nays that in the autumn 
of 1804 ho had some excellent views with an Sin. 
reflector. 
He describes it as having somewhat the shape of 
a fan branching out from one of the blight stars, 
and gradually increasing in breadth as it leaves the 
star. During the autumn of 180.") he was, however, 
unable to sec it with a 9^in. reflector. 
On referring to my note-books, 1 find 1 saw the 
nebula on Jan. 28, 1808, with a ,'l-jin. refractor. IL 
was then a very faint object, and a low power was 
required. On Jan. 20, 1870, I searched for it with 
a OJin. silvered glass reflector, but could find no-
trace of it, Merope appearing quite clear and sharp. 
I have not since looked for it. 
This nebula requires a very low power, as it is 
very large and faint, and fills the whole field when 
a high power is employed, thus being rendered 
invisible. 
The question of its variability is a most interest-
g one, and the Pleiades will repay a careful -in vey 
during the ensuing winter. 
Sept. 19. H . Micliell V/hi t ley . 
T H E B R E A K I N G O F L O C O M O T I V E 
C R A N K A X L E S . 
[21801.]—YotJIt readers are aware that for a 
ong time, but more especially since the Penist'-.ie 
accident, I have given considerable atter.Uon to 
ho very important question of 1 he breaking of 
ocomotive crank axles. Tho value of hoops placed 
ound the webs is a subject upon which great dif-
ference of opinion exists. The writer having obtained 
all available details from the various companies, 
had some experiments made, uii'l also witnessed 
others, the result being that it appc'i'-'-d t&at when 
a crunk-web breaks nearly or quite straight across, 
the hoops are of the greatest use in holding the 
rank together; but, on the Other hand, when the 
fracture occurs in a slanting din-etiou the boon is 
not only rendered of no value, bin. it- even fcenrflb by 
its tightness to force the broken p j j f t * out of the 
required position. The hooping i • a erank prac-
tically lengthens it about 2in., and there are very 
many engines running in which hoops cannot bo 
employed, in consequence of then; being no avail-
able space between the crank and the under side of 
the boiler. 
To overcome the above-mentioned difficulties, 
the writer designed and applied for u patent for an 
improved method of strcngthenm;- the webs or 
throws of cranks. The crank having been manu-
factured in the usuul manner, the improvement 
consists in drilling two holes of about Sin. diameter 
through the length of the webs A A. A bolt, pin, 
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is another and neater double following in field 
which I did not measure, thinking it tho one 
referred to by Webb. 
2 260<> has comes at 202° 17" or 18", and another 
157° 22", and also a pair in field 2' distant P.A. 
from 8KW 20*. This pair is 210s1 20". 
2 485 Camelus has four comitcs, two of which arc 
new. One of the now ones is about 123" 10", 
the other about 340° 32", forms a pair with a pre-
viously known comes. 
2 300 Cassiopeia; has a triple in field, discovered, 
Mr. Sadler says, by Demhowski. This star is 
really sextuple. Dcmhowski's stars are the larger 
ones. E d w i n Holmes. 
D O U B L E S T A B S . 
[24011.]—CAN Mr. Sadler oblige me with any 
recent measures of the following double stars? 
Places for 1880-0 :— 
1. 2 388. It.A. 3h. 20m., JSC. 50° 1'. The last 
measure I can find is one by Mlidler, 208-9° : 2-82": 
1845-04. 
2. <j> Ursa) Majoris. It.A. 9h. 44m., N. 51° 37'. 
Last measure by O 2, 1875"47. 
3. 0 2 235. It.A. I Ih. 23-8m., N. 01° 15'. Last 
measure by O 2, 1871-53. 
4. 0 2 387. R.A. lUh. 44-3m., N. 35° 0*. Last 
measure by Dembowski, 1877-07. 
Oct 5th. J . E . Gore. 
T H E T E L E S C O P E . 
[24912.]—MANY must have wondered how Mr. 
Bumham can" assert so positively what he does 
about reflecting" telescopes whilst he admits he 
has no knowledge or experience of them. But 
that Mr. Burnham can arrive at opinions on such 
matters with scanty materials is plain from his 
comments on Clark's object glasses, compared 
with all the rest of the world. Ho tells you 
his " experience has been acquired by the use 
of half a dozen Clark telescopes," and from these 
he pronounces judgment on all telescopes and 
makers. He goes on to say he " don't want to speak 
disparagingly of the work of other makers, or to 
make unfavourable comparisons" (the italics are 
mine). Tho inference is plain enough—as plain as if 
he had compared them. He can tell of what he 
IMS seen, but how ran he tell what can ho done 
with those he has not seen ? We here aro of opinion 
that telescopes to be compared should be side by 
side. I fear he is as partial in his opinion of Clark's 
o.g. as he isjinsafe in his opinion of reflectors. 
I have seen specimens of Clark's, and (though I 
may be prejudiced, as I fear Mr. II. is) if I were 
ordering an o.g. I should certainly not go out of the 
British Isles for it. As to reflectors all being had, 
I think his talented countryman, Mr. Brashear, 
will some day euro him of his prejudice. Mr. 
Burnham tells us that, because a reflector gives a 
steadier image when the aperture is reduced during 
unsteady air, it is a sure proof of the faulty 
character of the mirror. 
D2, on a night when the air is very unsteady, you 
turn a largo star out of focus (in a reflector) con-
siderably, you can see that the air in the tube is all 
on the whirl, circulating round the tube, and the 
light of the star is seen to be bulging out and sway-
ing to and fro ; as this is most intense immediately 
near tho surface of the tube, a small stop will make 
a great difference, and on again looking at the ex-
panded image it is seen to be much less, and 
definition of the star when focussed is much im-
proved ; a larger stop will still reduce it. Now, as 
this very same star could be well and satisfactorily 
seen on a previous night with f nil aperture, it seems 
a reasonable conclusion that it is the air, which in 
the tube of a reflector is free; the tube being open 
admits currents and motion, and that, in conse-
quence, the mirror is under a disadvantage tho 
o.g. is not. Added to this the fact that tho rays 
in the reflecting telescope first traverse iu a parallel 
course the whole length of the tuho and then 
return to the plane. Whether tho mirror is a per-
fect or imperfect one the air motion is seen te> be 
the same, and by the introduction of a stop reduced 
to the same extent. Of course, in goexl air the re-
flector asks no favours, and in bad air no ref racteir 
can do well. 
There is yet another matter never noticed, but 
which considerably contributes to the difference 
between the two classes of instruments. Tho plane-
acts as a stop to tho central rays, nnd alters the 
appearance or character of the image, so that 
a star is a bright point with less diffraction 
rings, rather than, as in the refractor, a disc 
with rings. When it is a large reflector there 
are seldom any rings. Now, when an 18in. or 
20in. reflector, having a 3Mn. or 4in. plane stop-
ping out these axial and disc forming rays, it 
must be seen how it alters tho character of a ray ; 
it is only the stars that are altered by it because 
they aro points. In all other objects it is not 
a point, but an object of sensible diameter. To get 
a planetary disc with a large reflector, an eccentric 
stop must be used. You then use a cone of rays not 
interfered •aith by the plane; but to get this 
planet-like disc to perfection, the adjustments 
are not quite true, because you take a part of the 
mirror just so large as to get the action of the edge 
of mirror, and as near to tho centre as tho plane 
admits, so that the plane and the eccentric aper-
ture cannot be opposite each other; but, even 
without altering adjustments, tho star is very 
planet like. Let the experiment be tried on a re-
fractor by stopping out the centre, and the image 
is very decidedly altered, especially if tho o.g. is a 
large ono. A star is practically the sumo size 
whether it is observed with a :iin. or a 3ft. glass, or 
whether the power be 200 or 6(10; thus it is that in 
small reflectors tho proportion cut out of the centre 
of the plane being less enables it to show a star so 
near like a refractor. There is a correction— 
though difficult to obtain—that modifies and helps 
thejargo reflector over tho effect caused by the 
plane cutting out the central rays. Itov. J . J . M. 
Perry's 18in. is one in question, and Mr. Hiirnham 
has been good enough to say that his is the best 
star work ever done with a reflector. I think this 
is quite correct, as many of the doubles seen and 
measured by Mr. Perry are as close as those mea-
sured by Mr. Burnham with the 18Jin. refractor. 
For large double stars I have always admitted tho 
superiority of tho refractor, and above I have 
pointed out the reason ; but for work on smaller 
doubles I contend they are about equal—many 
consider the reflector best, Mr. Holmes for one. 
For general work, however, the case is quite dif-
ferent, and the reflector is the best. 
As Mr. Burnham has said so much against our 
English instrument, the Newtonian reflector, it 
will bo suitable and proper to mention some very 
recent as well as past experience of observers with 
them. In my little book of " Hints on Heflectors " 
I publish a good number of letters received from 
observers, being only a portion of many I have ; 
and besides a general consent, I have in many cases 
been kindly requested to do so. 
I will only mention a case or two of very re-
cent date. It will he remembered that I lent a 
'.tin. reflector to the Liverpool Astronomical Society; 
it was in the custody of the Rev. T . E . Espin, who 
expressed himself pleased with its performance. 
Sinco Mr. Espin left Liverpool he has purchased 
of me a 17Jin. equatoreal, with clock complete. He 
sent me a report on the 5th ult. The 'Jin. has 
since been in tho hands of Mr. Gago, who is equally 
satisfied with it. His refractors are a remarkably 
fine OJin. and a -l^in. 
I have Mr. Espin's free permission to extract his 
remarks, which aro as follows: H I have," ho says, 
" had several good nights with this splendid in-
strument, and the celestial views I have had with 
it baffle all description. I t is quite easy to manage, 
and in less than five minutes I can run the house 
off, and have the telescope on the object I want to 
observe. You have entirely converted me from my 
prejudice against reflectors. I would not return to 
a refractor again on any account." Mr. Espin's is 
a 5Jin. refractor. 
I may tell Mr. Burnham that there are readers 
of this journal who remember contests of re-
flectors against refractors they were interested in 
when Alvan Clark also was in it, and the results 
I can mention with satisfaction. Tho Rev. Saxby 
had of me about two years ago a (iin. equatoreal. 
A letter from him yesterday brought inquiries 
about a I'-'Ain. equatoreal, complete with clock. 
Mr, Westlake also took to a lOin. reflector, then 
to 12Jin. This latter I am remounting on a first-
rate equatoreal stand, complete with clock. I 
mention these cases as pointing in the one direction 
—the fair proof of the general appreciation of the 
reflector, as in every cose the refractor had been 
used. 
Mr. Burnham may say that all this does not 
prove so much as the discovery of a difficult double 
star would prove ; to me it proves enough—that 
they give satisfaction. Evidently everyone does 
not attach so much importance to the discovering 
of another double star. Hundreds have been dis-
covered, and no doubt there are hundreds more 
undiscovered, many of which can only be seen 
under the most favourable circumstances. I feur 
few care to absorb their whole time and energy in 
the discovery of such difficult and eye-straining 
objects while there aro such numbers already 
known. Does the only or,best use of tine's eyes, 
telescope, patience, Ac, consist iu working night 
after night in trying-'just" to see or "glimpse" 
some- unknown or known difficult object that no 
one else has seen, or can see. or that only a few can 
just '-glimpse" once in a lifetime. 
May not some, at least, have telescopes for 
general intellectual recreation? It is not tho 
ambition of all to be original, or discoverers? 
Hence they save themselves the labour, and take to 
the pleasure of the telescope. 
With a refractor, to be grunting on tho flat of 
one's back continuously, " just " to "glimpse" tho 
barely discernible, is not ull pleasure. I could 
better do it in my younger days than now. 
With regard to the question of largo or small 
telescopes started by Mr. Denning, I cannot see 
how Mr. Burnham could jump to tho conclusion 
t that Mr. D. referred to " large reflectors against 
small refractors'*—nothing of the kind appeared to 
bo intended by him ; but the opportunity for Mr. 
Burnhani to have another turn at rcllee-tors was too 
tempting to be resisted. I am, however, quite of 
Mr. Burnhurn'B opinion on the greater powers of 
larger apertures. We idl know of the earnestness 
of all Mr. Denning undertakes ; but his opinions 
on this matter cannot be true except for star discs. 
A smidl one will always show it as well as the 
large one, and often better; but, when the large 
telescope gets a good night, tho smaller, on all other 
objects and work, is left far behind. The oppor-
tunity for the large ono does not so of ten occur ; 
but when it does come, objects can be seen and 
work done never to ho hoped for from the-smaller 
—good night and still air cannot make up in the 
small one, for the greater light, penetration, anil 
dividing power of the large one. 
I t is only right to observe that Mr. Denning only 
alludes to planetary detail, though 1 don't agree 
with him on this point, and I do not see sullicicnt 
reason even if this point had to be conceded to 
place the capabilities of the smaller instruments 
before the larger. 
I think .Mr. Green has sufficiently nnd clearly 
replied to Mr. Denning on this point, and the use 
of stops also. 1 have not long since finished a 
50in. speculum, and let us hope it may some day 
help to decide such a question. Mirrors should be 
of a good long focus. 
Chelmsford, Oct. 12. G. Calver. 
M R . S. W . B U R N H A M ON S M A L L v . 
L A R G E T E L E S C O P E S — < " C Y G N I . 
[24013.]—I HAVE read with very great interest 
Mr. S. W. Burnhom's article in your issue of 
Oct. 9th (copied from the sidereal Messenger) on-
"Small v. Largo Telescopes." 1 have had no ex-
perience whatever with refracting telescopes ; but 
for the last five and a half years I have worked 
with an 18^in. silvered glass equatoreal by Calver, 
and for some time before that I was in possession 
of a Otin. instrument by the same maker. I have 
no hesitation in giving the preference to the larger 
instrument. Whether upon planetury details or 
upon double stars, I can, with the larger telescope, 
seo all that was visible with the smaller one, and 
see it better; in adtlition to which, details which 
were quite beyond tho reach of the latter are 
plain enough in the former. Both mirrors arc, I 
believe, as perfect as human skill can make them. 
Mr. Calver has made for himself a deservedly 
world-wide reputation for the figuring of mirrors, 
and any-one who possesses one of his later instruments 
may rest assured that he possesses a mirror which will 
do all that a mirror can do in the way of perfect 
definition. But from Bay experience i should say 
that aperture is a very important matter indeed. 
In the separation of double stars this is acknow-
ledged. 1 do not see why it should not also be 
true iu the delineation of planetary details. I can 
only, of course, speak for myself ; but here also I 
am of opinion that the possession of a large aperture 
is an unquestionable advantage. I do not by this 
mean to say that one individual with a large 
telescope will necessarily seo all or more 
than all that -another man will see with a 
smaller one. Eyes differ enormously. Hut granting 
both instruments to be equally good, the tarn indi-
vidual under the same atmospheric cmulitici*4 will 
see more with the larger than with the smaller 
one, and will BOO everything better and clearer. 
But what concerns me more immediately is the' 
contribution which Mr. lluruham has made to the 
old controversy between refractors and reflectors. 
In the first place, everyone will acknowledge- the 
very high, if not absolutely unrivalled, authority of 
Mr. BuKBXUMB as a double star observer. Ileyond 
all quc.tion ho is exceptionally gifted, and for this 
reason his experience can hardly bo compared with 
that of ordinary men. -Just as the present age has 
produced marvels of human strength and endur-
ance, such as the late Captain Webb and Mr. 
Weston—men possessed of quite an abnormal 
heart—whoso feats in swimming and walking 
would by most people- havo been pronounced abso-
lutely impossible before they became accomplished 
facts, so iu Mr. Burnhani'a case we have most ex-
ceptional and abnormal powers of vision which 
have enabled him to do such work with a bin. 
telescope as has never before been approached in 
the history of astronomical observation, much less 
equalled. Ho therefore- occupies a unique posi-
tion. Ho stands on a pedestal absolutely hisown; 
but when he expresses an opinion so very strongly 
ill favour of refractors over reflectors for all kinds 
of work requiring sharp definition, while not ven-
turing to contradict him (since-1 have never used a 
large refractor), I can only ]>ut forward the result of 
my experience with a large Culver reflector in that 
ilcpartment of observational astronomy which most 
requires sharp definition, viz., the measure-went of 
double- stars. And hero, I must say, 1 think tho 
reflector, as a reflector, has been somewhat 
severely, if not unjustly, assailed. Mr. IJiirnhani 
has had no experience of the use and 
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COMPARISON OF TIDES AT LIVERPOOL AND FLEETWOOD IN SEPTEMBER, 1885. 
Date. Calcula-tion. 
Observa-
tion. Error. Barometer Wind. 
1885. ft. in. ft. in. in. 
Sept. 1 34 7 24 5 — 2 80-0 E.S .E. 
22 10 23 4 + 6 29-9 S. 
2 23 2 23 6 + 4 29-0 E . S . E . 
22 0 22 4 + 4 29-8 S.S.W. 
3 21 9 23 4 + 19 29-6 S.S.W. 
21 0 22 6 + 18 29-6 S.W. 
4 21 4 22 4 + 12 29-5 S.W. 
21 11 23 0 . -+15 29-5 S.W. 
, 6 22 2 23 0 + 10 29-4 W.S.W. 
23 4 24 4 + 12 29-5 S.W. 
C 24 0. 25 2 + 14 29-0 s.s.w. 
26 2 26 3 + 13 29-5 S.W. 
7 20 0 20 9 + 9 29-5 s. 
27 o 27 5 + 3 29-0 E . S . E . 
8 27 ' 4 27 10 + c 29-7 S.W. to W. 
28 6 29 11 +17 29-0 S.W. 
9 28 8 29 8 + 17 29-0 W.S.W. 
29 4 30 2 + 10 29-6 WJT.W, 
10 — — 
28 10 29~ " 0 + 8 29-7 W.S.W. 
11 29 5 29 10 + 5 29-8 Calm. 
28 • 28 11 + 6 29-7 N. by W. 
12 28 5 28 10 + 5 29-8 Calm. 
27 2 29 2 + 24 29-6 S.W. 
13 26 11 28 6 + 19 29-9 W.S.W. 
25 8 20 9 + 13 30-1 W.S.W. 
14 25 0 25 9 + 9 29-8 S.W. 
23 u 26 7 + 22 29-7 S.W. 
15 22 11 23 11 + 12 29-7 S.W. 
22 8 23 H + 20 29-8 S.W. 
1C 21 0 22 0 + 12 29-9 . S.W. 
20 8 21 3 + 7 29-9 S.W. 
17 19 4 19 10 + 6 30-0 S. to S.W. 
19 6 20 1 + 7 30-0 S. toS.W. 
18 18 10 19 1 + 8 30-0 N.N.W. 
19 10 20 0 • + 2 29-9 N.N.W. 
19 19 5 20 10 +17 29-7 S.W. 
21 0 21 0 + 0 29-8 N.W.' 
20 20 10 20 10 + 0 30-0 W.S.W. 
o*> 4 23 0 + 10 30-0 S.W. 
21 22 3 22 1 2 30-1 N. to N.W. 
24 •1 24 9 - 2 30-1 N. 
22 23 9 24 1 -e- 4 .30-2 S.W. 
25 9 25 7 2' 30-1 N.N.W. 
23 25 0 25 6 + 6 30-1 W.S.W. 
26 11 20 7 - 4 30-1 s.w. 
24 20 0 20 5 + 6 30-1 N.W. 
27 7 27 4 - 3 30-0 E . N . E . 
25 27 0 26 1 -11 29-9 N. Strong. 
26 28 3 27 4 -11 29-9 N.E. 
27 2 26 4 -10 ' 30-0 N.E . 
27 28 1 26 11 -14 30-0 N.E . 
26 11 26 5 - 6 30-0 N.N.E. 
28 27 3 26 11 - 4 29-9 S.S.E. 
2G 0 20 2 + 2 29-8 S. 
29 26 0 27 0 • + 12 29-7 S.S.W. 
24 11 24 10 - 1 29-6 S.S.W. 
30 24 0 24 9 + 3 29-4 S.W. 
23 0 25 5 +23 29-3 S.W. 
Remarks. 
Fresh. 
Fresh. 
Slight. 
Freshening. 
Strong i cyclones impending. 
Strong to gale. 
Strong to gale. 
d a l e . 
Strong. 
Strong. . 
Fresh. 
Strong. 
Strong. 
Fresh. 
Renewed cyclone. 
Strong to gale. 
Strong to gale. 
Very strong. 
Moderate. 
Strong. 
(lalo : cyclonic 
Very stormy. 
Very stormy. [sion. 
Strong: cyclones in succes-
Gale. 
Very strong. 
Strong to gale. 
Strong to gale. 
Strong to gale. 
Variable. 
Variable. 
Slight. 
Fresh, 
Gale. 
Gale abated. 
Fresh. 
Strong to gale. 
Fresh. 
Fresh, 
Fresh to strong. 
Strong. 
Fresh. 
Strong. 
Strong. 
Fresh. 
A nti-cyclone commencing. 
Strong. 
Strong. 
Strong. 
Strong. 
Fresh to strong. 
Calm. 
Strong. 
Slight. 
Fresh to strong. 
Gale. 
dates. Four distinctly-marked depressions passed 
over these islands, the dominant system of which 
was cyclonic: Theso were continued during the 
following weeks the winds being mainly of a 
westerly or south-westerly type. In all such cases 
the gradients were favourable for the elevation of 
the sea-level. Altogether, the stormy weather con-
tinued without intermission. But an anti-cyclone 
arrived over Great Britain about tho 21th iustant, 
and soon the condition of the sca-lcvel was reversed. 
The tides seldom attained their predicted height in 
the Irish Sea, whilst on the east coast strong winds 
continued. A heavy cyclone on the 30th would 
have inflicted immense damage ; but fortunately it 
occurred when the tides were low. 
James Pearson, M.A. , F . R . A . S . 
Fleetwood, Oct. 12, 1885. 
L A R G E v. S M A L L A P E R T U R E S — R E -
E L E C T O R S v. R E F R A C T O R S , A N D M R . 
B U R N H A M S D I C T U M T H E R E O N . 
[24927.]—WITHOUT in any way wishing to bo 
drawn into the controversy which has arisen over 
reflectors and refractors, and large telescopes and 
small ones, still, Mr. Burnham's article, printed in 
" Ours " of October 9th, cannot well be passed over 
in silence. Greatly as we all respoct Mr. Burnham 
and admire his splendid work amongst the doublo 
stars, yet we all must deplore the tone of his paper. 
When Mr. Burn! ram ami Mr. Denning take up the 
cudgels one against the other, the blows given and 
received are somewhat widely distributed, and are 
apt to fall upon the heads of inoffensive spectators, 
and these blows aro very liable to end abruptly any 
desire to take up astronomy as a pursuit, and this 
we must all admit is greatly to be deplored. If , 
therefore, I venture to take up my pen, it is neither 
to Bide with Mr. Burnhaiunor with Mr. Denuiug. 
Firstly, I notice a very peculiar state of things. 
Mr. Denning condemns large refractors, but has 
never used one ; Mr. Burnham condemns large re-
flectors, but has never used one. Now, I venture-
to think that both parties are in the wrong here. 
Mr. Burnham has always used a refractor, and Mr. 
Denning a reflector. The work of both is before 
the world : let the world then assign the prize, and 
tho judgment will bo that the work o f both is o f 
the greatest value, for both aro leaders in their re-
spective lines of research. One cannot help feeling 
that i t i s the man rather than the instrument, and 
wherever there i s the patience to carry out research, 
there must be the success, whether the telescope be 
reflector or refractor, or of 5in. or of 30in. 
But there may be a selective action in telescopes 
of such ditl'erent principles. The reflector may 
deal better with ono class o f objects, the refractor 
with another. Much o f the planetary work has 
been done with reflectors ; double-star work, on the 
contrary, has been done with refractors; but that 
this has been so does not prove conclusively that 
reflectors are best for planetary work and refractors 
for stellar work. I t cannot be doubted that had 
Mr. Bnrnham observed with a reflector he would 
still have been the authority on double stars, and 
Mr. Denning have made his reputation equally by 
tho study of planetary detail with a refractor. 
That Professor Hoagh may not be able to see a 
planetary marking with three times the aperture 
o f Mr. Denning's telescope is no proof o f its n o n -
existence, so much depends on the peculiarity o f 
vision. Years ago, 1 remember hearing doubt cast 
upon Bomo of Air. Bunihaju's discoveries by a 
gentleman possessed of a telcscopo two or three 
times the size o f the one Mr. llurnham was then 
using; this, too, by n o unskilled observer, and 
with a first-class instrument. Personally, i f Mr. 
Buruham was to discover a double star with a Oiu. 
o.g.. Alvan Clark, I would not undertake to see it 
with a telescope of tho same maker with Met 
or three times tho aperture, because so avoch 
depends upon the training of tho sight and aeuto. 
ness of the vision. Nor, in the same way, would 
1 promiso to see a planetary marking detected bj 
Mr. Denning, and for the same reason. There a 
another point, too, which must not be forgotten. 
Detail may be lost in too much light. Although 1 
might be able to detect new stria) or spots nrt 
Jupiter with my 17Jin. reflector, yet some one detail 
which I used to see iu tho 9iu. may be invisible, or 
at least not BO easily seen, on account of the eye 
being affected by too much light. To realise, how 
much the eye is affected by theso things, look ;.t 
the moon through a Oin. with a power of 50, and 
then through a 17in. with the same power. You 
will be blinded with the light of the 17in., while 
you can see with comfort through the Oin. Hut 
put a light neutral-tinted piece of glass between 
the eyepiece of the 17in., and the eye and the 17in. 
will show a great deal more than tho Oin. Again, 
aperture and colour are intimately related: nsmall 
aperture will deepen the colour, and so make an 
object to be seen more easily, as it is a well-known 
fact that colour is lost in excess of light. 
Mr. Burnham claims that all measurements and 
discoveries of close double stars have been mad" 
with the refractor; therefore, it is tho best 
But Mr. Burnham's conclusion is hardly logical, 
for it begs the question that large reflectors have 
been used in this work and hare failed. Now, as far 
as I am aware, no large modern reflector has been 
used for tho purpose, with one exception, and that is 
my friend Mr. Perry's. Mr. Perry has measured 
some of Mr. liurnham'B discoveries, and has added 
some not over-easy objects to the catalogue of close-
double stars. We here havo an 18*in. reflector 
with great disadvantages in respect of climate, 
pitted against an 18.\in. refractor with what ap-
pears to be a very fair climate. The pages of trie 
" E . M." and of the Journal of the L . A. S. cannot 
lead us to Mr. Burnhiiiu'a conclusion that the re-
flector is so very inferior to the refractor. Again, 
Sir John Hersehel did not search particularly for 
close double stars, nor would it be fair to quote his 
telescope against a modem refractor. He himself, 
however, if 1 remember rightly, did not deem his 
metallic speculum inferior to Struve's refractor. 
He made some remarks on the two; but, unfortu 
nately, I am far away from back numbers of the 
R. A. S. Memoirs, which contain them, andcanonly 
speak from memory. 
But what is the greatest test in the controversy of 
the reflector versus the refractor is the fact that 
when an e>bserver takes to a reHeotor bo is not 
elriven back to a refractor, as lie would be if the 
former was so inferior. A case in point is that of 
the late Prebendary Webb. He had a 6Ain. of 
Alvan Clark, and yet he sold it and obtained the 
9J "With" reflector. Only on one ni^ht, unfor-
tunately, has he a record of the tr ial of the rival 
kinels of tcleBeopcs. This was as far hack as 1801, 
when he tried an Min. of With's against a 5-5in. 
Alvan Clark—the f-« i were respectively 72in. and 
8lin. Though thorellector was somewhat troubled 
with rings, yet it gave a trifle smaller eliscs and 
wider se paration." As regards light-grasping power 
on 15 M Pegasi, he says that "Gin. e>f the ' With ' 
do not appear fainter than A. C.; 8in., much more 
splendid and brilliant resolution." Such was, how-
ever, the effect upon bin that at a later dato the re-
flector took the place of the refractor. Of this, I 
know personally be never repented, and if Mr. 
Burnham eould see his observations of closeelouble 
Btars which 1 have besides mo as I write, 
and could have had a look through the 
94 With, as 1 havo had many, he 
weald not form so bael an opinion of reflectors. 
Tho tine evenings at Hardwick were taken up 
chiefly with sweeping over the heavens for new 
pairs and ruby stars. I have not found in hi s olj-
serval ions any close new ones •jiMmfaj the former; 
but .Mr. Web j^ never especially looted for themi; 
being convinci.-d that in many of the wide pairs 
where there was a striking contrast or remarkable 
similarity, the juxtaposition was not accidental, but 
must imply somo relation which in this early stage 
of emr knowledge we cannot comprehend. He 
swept for them with low powers. Nor can we forget 
that of those stars which Struve rejected, some have-
been found to be triples or quadruples of the 
greatest interest. Take, for instance, 80 Virginia, 
which was rejected by Strove, but which was 
found to bo a quadruple by Mr. Hurnharn, anil of 
which he says ("Memoirs of the R. A. S.," Vol. 
X L V I I . . , p. 191): "Altogether this group forms 
apparently ono of tho finest, quadruple systems 
known." And again over i: 20(5 l!e-j., wo read (p. 
193): "The discovery of the close star makes it an 
interesting object." The reason, then, that in Mr. 
Webb's observations we have no record, or next to 
none, of close new pairs, was not that tho instru-
ment was incapable of showing them ; but that Mr. 
Webb preferred leaving HUB class of objects to 
gentlemen like Mr. liurnham, (rifted with remark-
able and well-trained vision for this line of re-
search, and took upuu himself the humbler but not 
less v » i 
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\r . ralnabie lino of registering wide but ap-
pari nl ly o n 11 rtod objects. 
<>••...., I , . v< folbwed Mr. Webb in tlic preference 
nt Lb* reflector to the refractor. Mr. Franks, 
nithongh for Koine years be bad been working with 
n beautiful Mn. refractor, yet when he obtains a 
In;" i instrument it. is a reflector, anil we have no 
teawm t » believe that this able and experienced 
oWrveris dissatisfied with it, but quite the con-
t r a r y . And, if I may venture to add mytestimony, 
I might «iy that J was quite prejudiced on tho side 
,,f refractors, and rather tamed up my nose at tho 
fin. reliectnr Mr. Culver put into the hands of the 
I.. A. S. A vi ry few nights, however, entirely 
cbanged my opinion, and now T have here a 17^in. 
of CatverV, wliieli leaves nothing to be desired ; 
and Ihottgh I bavc never used so big a refractor, 
yet I have looked through one over 12in. aperture 
fr..111 time to time, and I must say that I wouldn't 
exchange my refleotB* for an 1 Hin. refractor, I 
In.,- ie.i the slightest doubt I shall never detect 
any c! 1.ethics like Mr. Burnham's ; but I 
know porfectly w e l l the fault is not in the instru-
ment, but in'the observer. Let us note down 
n a e tit tie-disadvantages of the refractor :— 
(1) The over-correction. 
I.'i CtomssBCM from great focal length. 
(flj Necessity of an elaborate dome and obser-
vty.try. 
(1 j Uncomfortable position while observing. 
Against these, the reflector can be charged 
with— 
(1) O p e n tube. 
[:') Difficulty of adjustment. 
(.'I) IVri'-liablc nature of the film. 
These are all that I can think of at :the moment. 
Tli" open tube is, however, no disadvantage. As to 
thi difficulty of adjustment, I do not think that 
putting tbe specula of the 17^in. in their places 
arid adjusting them took me half an hour, although 
I bad no previous experience. And, as to tho film, 
it, w ill last for years, if carefully preserved. 
Lastly, .Mr. lUtrnham totally misunderstands 
the plaimf putting in stops. He declares this is 
the sign of an inferior instrument; but this is not 
• ' " :.t a l l . Stops arc only used on bad nights. 
Tit" larger the aperture, the greater is the effect of 
at mo nberieal disturbance. Diminishing the aper-
ture diminishes the effect of atmospheric dis-
turbancc. This applies equally to reflector or re-
r; end, doubtless, if Mr. Burnham would 
. • placed a stop before his 18Jin. when he 
r. • ..Pis •• poor seeing." although he could not have 
Mea , .*v. rt t if the object under observation will 
bear tht decreased aperture, he would certainly 
hare teen it httttr. T . E . E s p i n . 
High-street, Wolsingham, Darlington, Oct. 13. 
D I P H T H E R I A A N D D O C T O R S ' R I S K S . 
'•-'I'.1.'*.]—ANoTllEii doctor has distinguished 
bin elf by venturing to draw out the poisonous 
matter of diphtheria by direct suction. More for-
t i:; ite th in his predecessor, who became a martyr 
to bis professional zeal and courage, Dr. Thompson, 
of Tyrone, net only saved his patient without him-
s"lf receiving damage, but has had his courage 
suitably acknowledged by- a medal of merit. I t re-
main* a question, however, whether such a risk is 
justifiable, even if no other means were available 
tot attaining the result. But it appears to me that 
r" '* "" r , -a on for any risk whatever being run 
m carrying oat the operation, and, as I believe I 
Bl • a,• •"-li d the operation of tracheotomy for 
rial at •; a go t o the M el I tournc doctors, 1 will 
•>••:••;<-I a simple moans of carrying out the 
: irthi r process, 
ddl •>'•}• to devise a small suction ap-
| • • even if such is not already made; but it 
be expected that every practitioner 
™ provided with one. Hut glass or gas-
l> gem rally obtainable anywhere. Apiece 
• ' ' : ™ with upongc or cotton-wool, 
•"•• .i'.t| " at one end and a small tube at 
• !h-i i..r ...im.vti.Mi, both fitted in by corks, 
ci i l . l 1..-in el- in a f.-w minutes, and enable suc-
" ' • ' • ':•;! without any ri-k of drawing the 
f ' •'• " ' '•' nncting tube might be longer 
and '.. bent an to p .-« nearly to tbe bottom of a! 
' •" U t. 1.' 111*.11>11. I I . . .MI" , fitted with a mnuth-
pi . " like a gm wanbiug b.,tt|u 1 > r a a i „ ] l a i e r s 0 
that tit" tv.it. r. win,!, mi ..lit contain carbolic acid 
e> other disinfectant, would arrest the passage of 
any natter Mr germs in the operator. 
Sigrmn. 
T H E H Y D R A U L I C R A M . 
[24929.]—I HAVI: been deeply interested in 
" w. A . S.'s" experiments and remarks on the 
hydraulic ram, for I have hue.' been convinced that 
the accepted notions o f the working of the same 
are entirely wrong. Will, however. '• W. A. S." 
kindly favour " Ours " w i t h an explanation of the 
real action that takes place in the ram. Let him 
close the snift-valve, also the delivery pipe, and he 
will find, as I have done, that the ram still works 
as before ; but what is wanted is an explanation of 
what then goes on. I t is evident that there is a 
recoil in the column of water in the supply pipe in 
the form of a pulsation which manifests itself in 
tho supply cistern as a wave, there oscillating syn-
chronic ally with the beats of the ram. There is 
no doubt also that in tho ordinary working of the 
machine a partial vacuum is formed in the pipe, 
otherwise the snift-valvo would not suck air. 
Again, in trying to stop the working of the ram by 
laying hold of the rod of the outer valve and 
drawing it towards the face of the outlet, it feels 
ns if the column of water in tho supply pipe were 
in a state of oscillation requiring a definite time to 
bring it to lest. How can such an oscillation be 
set up in a column of water which is said to be in-
elastic ? Would it be possible to determine the 
force with which tho outer valve falls ? I f a 
vacuum is formed behind the outer valve immedi-
ately after it closes, then the valvo will descend, 
not only by its own weight, but also by the atmo-
spheric pressure upon its area. Any explanation 
that " W. A. S." can offer of the matter I am sure 
will be highly appreciated by your readers, and 
especially by— J . N . 
[241)30.]—I H A V E read with considerable interest 
the article by your correspondent " W. A. S." on 
the above subject, and although it does not answer 
all tho points raised in my former letter, it contains 
much that is valuable and interesting. 
The formula t j , while giving the efficiency of 
Q H 
any existing ram, docs not assist in obtaining the 
best efficiency, and it is a knowledge of the rules by 
which the greatest efficiency is to be obtained under 
varying conditions that is incomplete. For 
example, if I have a supply 1,000 gallons per hour, 
with a fall of 10ft., and I want to carry the water 
a distance of 175ft. to a height of, say, 30ft., how 
much water per hour shall I get, and what size 
pipes should 1 use ? Or, supposing I doubled the 
length to which the water was to be carried (350ft.), 
how would that affect the matter? 
Again, supposing I have an unlimited supply, 
and desire to deliver 40,000 gallons per day to a 
height of 125ft., along a pipe 300ft., the source of 
supply being 75ft. from ram and 40ft. above it, how 
much water must I use, and what muHt be the size 
of the pipes ? In the case " W. A. S." quotes he 
had a fall of 24-7ft., length 96ft., lift 87ft., and 
length of delivery pipe 2,100ft. Tho pipes were 
2-25in. for the injection, and l -5in. for the delivery. 
By what rules were these dimensions arrived at? 
To put the matter cloarly, in what manner do the 
following affect the sizes of the pipes? 
I . The vertical height of fall. 
I I . The horizontal length of drive-pipe. 
I I I . The quantity of supply. 
I V . The vertical height of delivery. 
V. The horizontal length of delivery pipe. 
And how do all these points, and the sizes of 
pipes included, bear upon the quantity delivered ? 
The explanation regarding the valves given by 
" W. A. S." clears up one or two points, but 1 shall 
be glad if he will inform mo whether I am correct 
in supposing that their weight is immaterial (the 
pressure of the atmosphere, and not their weight, 
actuating the outer valve), and that only sufficient 
metal need be used»as will mako them strong 
enough to stand the force of the water. 
I trust that this correspondence will be carried 
on by others having experience of those useful 
machines. 
London, October 13. F . A . R . 
L E C L A N C H E F O R L A M P S . 
[21931.]—A W E E K or two ago a contributor of 
" Ours " said it was useless to light a lamp with the 
above battery. I agree with him there, but he 
does not think for a moment how long the light 
may be required—for two minutes or two hours—as 
it entirely depends on the time as well as the work 
to be done in using the various kinds of batteries. 
I take it for granted that the querist wanted his 
light for some half hour or so; then it would bo 
nonsense to use a Leclancho" for lighting, but it 
can be used if the light was only wanted for 
about 10 to 12 minutes at a time; just the l ame as 
it would bo useless to use a bichromate for a light 
wh ich is wan ted .for about eight hours or so together. 
Why should not a Leclanche light a lamp as well 
as a Bunsen?.— being P50 and P89 volts re-
spectively. 
What odds is it if the person has the money to 
lay out, as well as the space to keep them? I 
myself would sooner havo 15 Lcclanche's, which 
would light aoc.-p. lamp, than 4 Hnnscns to do tho 
same work, if I only wanted the light for about 
10 minutes at a time, such as to illuminate a micro-
scope or clock, it boing not only free from fumes, 
which are so deleterious in the Bunsen, but can bo 
kept in a room, and is much cheaper, besides lnsting 
about 12 or 15 months before it requires re-
charging. 
I should advise our reader to visit the Inventions 
Exhibition and sec for himself. At Mr. Swan's 
stand ho has a small incandescent lamp lighted by 
5 quart Lcclanchcs, and it shows a clear white light 
at about 9 or 10 o'clock at night, although it has 
been alight on and off' f o r about 9 hours during tho 
day, by the numerous visitors who set it in action 
by pressing a small push provided f o r the purpose, 
and this goes on d a y after day ; also shows what the 
Lcclanche' can do, though the battery may only 
light a two c.-p. lamp. 
. In finishing up my letter I must say that I am 
in no way connected with Mr. Swan or the Leclanchc" 
Battery Company whatever, and I think that some 
of our readers agree with uic in the above letter as 
to the Leclanchc' for lighting lamps. 
Private Indiv idual . 
Camberwcll, Oct. 13. 
F E R R O U S O X A L A T E v. P Y B O -
D E V E L O P E R . 
[24932.]—I SEE on page 122 of last " E . M." we 
have Ferrous Oxalate v. l'yrc-developer again to the 
fore. Like many others I commenced with ferrous 
oxalate, but soon gave it up for the more conve-
venient pyro-devcloper. I h a d , however, to depend 
then on wet plates f o r lantern slides, owing to the 
slightly coloured films caused by the pyro solution. 
When sodic sulphite in conjunction with pyro was 
advocated, I thought w e Bhonldthenhavca perfeot 
developer, and bought a pound ( f o r which I paid 
2s. 4d.) at a large London photographic store ; this 
I used in all degrees of strength up to saturated 
solutions, but obtained films as stained as ever. I 
therefore discarded it, a n d used instead a spot or 
two of citric acid, which, in my hands, had a far 
better effect than the sulphite. 
I should like to know if any other reader has had 
the same want of success with the sodic sulphite ; 
if wrong, I should like to be put right, as I could 
never get with it a plate clear enough f o r a lantern 
slide. Pyro can always be made up fresh at a 
moment's notice; this is a great inducement to us 
amateurs at least, who have, perhaps, only a plate 
now and then to develop. Bar ium. 
D E A T H B Y T H E T R I G G E R : A H I N T 
T O I N V E N T O R S . 
[24933.]—THE lamentablo a n d avertible deaths 
of three individuals in the country within one 
short week, as recorded by the Press, and arising 
from the discharge of firearms, is too appalling to 
be passed over in a mere newspaper paragraph. To 
road the evidence produced at coroners' inquests 
on such oases, one might almost s a y that tho safety 
of human life was o f less concern than that parties 
should be made up to go forth and destroy w h o l e -
sale during the game E c a s o n . Be that as it may, 
on such occasions we but. too often hear of some 
treacherous bramble in tho hedge w h i c h catches 
the half-cocked g u n , or a slippery nuidbank which 
flings down the sportsman and jerks h i s gun, 
thereby causing premature detonation. Surely 
some mechanical means could be devised by 
which the unintentional discharge could be made 
impossible ? A contrivance, say, by which the 
cartridge could be only inserted when in the very 
act of the gun being pointed f o r aim. 
I am no mechanician, but I c a n conceive of an 
automatic safety adjustment being w i t h i n the 
range of an inventor's faculties. Deploring as I 
do trie frequent occurrence of such shocking acci-
dents (or carelessness, perhaps), in the sporting 
field, I venture to mako this suggestion, in the hope 
that it may catch the eye of some practical mcchanio 
who will turn his attention to the matter, for him 
to design and perfect it. His success would earn for 
him a well-deserved fortune. 
Norwich, Oct. 10. Catapult. 
C O M P O U N D L O C O M O T I V E S . 
[24934.]—I WAS greatly interested in letter 
24868. Is it too mnch to a s k the drivers of other 
lines to follow the example of " In Favour of an 
Old Racer," and give us details of coal, oil, Ac , 
consumed by their engines ? I would suggest tho 
Great Northern a n d Midland as being cspeciall' 
interesting. We should then have an opportuni 
of seeing which engines do best in practice,, 
not only in theory. G . D . Seatof 
no 
R A I L W A Y C O U P L I N G S . 4 of 4 say 
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received attention at the recent Railv 
was the very important subjec' 
coupling appliances on railways, r 
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L E T T E R S T O T H E E D I T O R . 
[We do not hnhl ovrtelres responsible for the opinion* of 
onr eorrerpond-ntt. Th- editor retreetfully reipiexts thnt nil 
eomoionieotion* should be rlratcn vp ni briefly at possible.] 
Ail eommitntcntiont should lie addressed to the KDITOR of 
th> E s M i M l MlCIWAKK', oZ'l, .Vnoid, WJt 
/Mi rhrqurt nnd roxt-oflir* Ordert to be marie payable to 
j . 1*4*8Mem EbWAmtM. 
/••• /n order to facilitate reference, Correspondents, irhen 
spelling of any letter previously inserted, trlH oblitje by 
mentioning the numljcr of the Isltrr, as veil at the page an 
which it appears, 
«I wml'l have everyone write what he knows, ftnd AS 
•Bid) M hf knows, hut no more ;nwl that not in tills only, 
Imt in all other subjeets : For such a person may have 
•..me particular knowledge and experience of the nature 
of wttak ft person or surti a fountain, tjiatas to other tiling, 
knew* no more thftn what, everybody (loes.an'l yet, to keep 
aclntt'T with tliis little pittance of hfs, will undertake 
tn write the whole bo.l.v of physlcks, ft vice from whence 
(Trent Inconveniences derive tltrir original."—Montaiyne't 
Assays. 
T H E " R A P I D M O T I O N " O F T H E N O V A 
I N T H E A N D R O M E D A N E B U L A . 
[ 21990 . ]—Eimi Mr. Perry had a special copy 
of thn Timet of September 9th supplied to him at 
Alnwick, or ho was suffering from some extra-
ordinary mental hallucination when ho penned 
letter B$ in, p. 178. In it he says: "Mr. Sadler 
now assumes that my measures {expressed in seconds 
•if arc) [th- HalicR are my own] contained in my 
original letter to the 7"imf.» were also misprinted. 
This was not tho case, nnd if Mr. Sadler will 
convert Dr. Copeland's measures expressed in 
seconds of fiaaij into seconds of nrc, and then com-
pnrc it with my measures (expressed in seconds of 
ire) lie will at once perceive the ground on which 
the suspicion of ' rapid motion ' in tho Nova was 
founded." Mr. Perry here makes a deliberate 
.tatcment, the truth of which can be proved by 
anyone interested in the subject, nnd which will 
serve as a test of the accuracy of his other allega-
tion1!. 
He says (and he says it twice) that his measures, 
a» printed in the Times, were expressed in seconds 
o f are. I most emphatically deny every syllable 
of this statement. They were expressed in seconds 
of tint, and it was the extraordinary discrepancy 
between Or. Copoland'R and Mr. Perry's measures, 
l>oth expressed in Mr. Perry's letter in seconds of 
trW, which so astounded Mr. Lyrr» and myself. 
Mr, Perry's letter to the Times runs 'as follows:— 
"The new star in the above nebula is apparently 
in rapid motion. By the Dun Echt Circular, No. 
?><. we learn that Lord Crawford and Dr. Copeland 
found that it was 'most probably situate some Mis. 
preceding nnd 5" south of the old nucleus, which 
i i mnrh overpowered by the light of the star.' 11 
measured i' carefully last evening with my 18,^ in. 
silvered Aw ' Culver' reflector, and found that it 
Was some 12-Ps. preceding and 2-5" south of the old 
noclens." 
Dr. Copeland's measure, PCs., converted into 
fceoondjl of arc. as Mr. Perry requests, is equal to 
: 8;28 . and Mr. Perry's ]2-0«. to 13G-87". This 
the now star a daily motion of IWy 
tr -,rly seven t imes as much as the annual movement 
• if (.roombridge 18.10, the stnr having the largest 
known proper r*.tion 1 I assure Mr. Perry that I 
gave him credit for saying what ho meant; it was 
M . I.ynuwho suggested at first that he did not 
kn or the ditferenen between seconds of arc and 
- . . .n of time, but I was loth to believe that a 
f -...w „r the Royal Astronomical Society who 
0*7*r<L and u«ed, a telescopo of 18in. aperture, 
• " " eommitted B 0 pucrilo a blunder. How-
I •hill know letter in future. I t would seem 
' ipteta Noble's note "On the Misuse of a 
' " .L? .", ' , . , , rl-''' n t ly required rcprint-
"'• t L t ,•'/••"'*'.»-, Notices. Mr. Perry has 
•»[»«'" "n the horns of a dilemma: 
' ' Rfatly in his measure as to 
• * ..f the N„va f r „m the nucleus 
-ale r thftj ,t fh„-.ld have been, which would 
Ms amrtioa of r , , ,id m , ) t i o n w i t h v c n . 
- I d -«•...• rrflrHKn>atrrcdit on cither his 
•:. r or hfa permieacky, „ r he wrote 12-0s. 
" • *» '"" n , 1 ( « * <""'wing the ditference 
• a the two), whirl, however, would not 
•A»rr-" hi- awnawpUoe of "rapid" or any other 
Bu 'MI » "ni..ti..n - of what unkind people 
.n>::ht be ru.fcenough to tana*premature and in-
• ' fa nubia* int.. print with a atory of 
« eoet a.. : ; l hull i. M the dig mate of f between 
It oid |» r . Copelanrl . mea.ures was well 
within the limit* o f error, considering IhcdifRculty 
af getting exact measures from aitrli an object as 
the ROcli u« of M. St, nnd the admitted uncertainty 
of the Hun Keht results at the time Mr. Perry first 
in his letter to the Times of Sept. 0, in seconds of 
arc, I must beg to point out that he cannot 
have a copy of that letter by him, and that his 
memory must be at fault. 
The distance in right ascension between the star 
and the nucleus is as clearly expressed in seconds 
of time (H) as that in declination 18 in seconds of 
arc ("). Had this not been the case, I should never 
have written my letter to the 77mc.« of Sept. 16. 
Tho great discordance thus shown between Mr. 
Perry s measure and thoso of Dr. Copeland and other 
obsorvors being so far exceeding possible error of ob-
servation, even when made under the most unfavour-
able circumstanccs,convinced me that there was some 
mistake in the former which it was desirable to 
have explained. Had Mr. Perry explained that it 
was a misprint, or lapsus pluma; in his letter (as 
we now know, and as Mr. Perry will sec if he 
consults tho letter as printed), I. should have snid 
no more ; but in his letter published on Sept. 22, 
he said that my conjecture was wrong, nnd hinted 
that it was unintelligible, without pointing out the 
nature of the mistake, by himself or his printer, 
on which it was founded. I f it had been explained 
in a previous unpublished letter (which, of conrse, 
I could not have known), it is singular that no 
allusion was made to thisl So I wroto again on 
Sept 22 a letter which did not appear until Sept. 
20 (with date omitted), again pointing out that the 
distance in right ascension between the star and 
tho nucloua could not be nearly so great as 12 
seconds of time, and requesting Mr. Perry to com-
municate pome further measures. To th iR letter 
Mr. Perry made no reply. Tho fact was simply 
that I thought those who took nil their information 
on the subject from tho Times ought to see so im-
portant a statement as the star's " rapid motion' 
withdrawn, as it was so evidently unfounded. 
Blackhcath, Nov. 3. W . T . L y n n . 
rn«hed into print. I I . Sadler. 
[.I ' M.]—As Mr. Perry twice state* in his last 
letter it. the E.MIUKH IfECHAXtO (21;>I0) that 
hU n a i m of the rUatance of the Nova in the 
Androuw dn nebula from the nucleus was expressed 
T H E C O L O U R O F T H E N E W S T A R I N 
A N D R O M E D A — O P T I C A L M A T T E R S 
N O T E S ON S I L V E R I N G . 
[21002.]—I QUITE agree with Mr. Brooks (letter 
21850, p. 121), as to the colour of the new star in 
Andromeda. My first observation of this Btar was 
made on the night o f Sept. 0th, with my OJin. re-
flector, the colour then being recorded as " white, 
slightly tinged with green," a n d the magnitude 
estimated t o be about 0 j . 
Since then I have seen this star many times, and 
since reading of its colour being " orange or 
" ruddy," I have examined i t particularly for the 
purpose of satisfying myself more thoroughly on 
this point. But, notwithstanding a willingness o n 
my part to see the star ruddy, its colour has always 
appeared to be the same as when first observed, 
except that, perhaps, i t has become slightly ycl 
lowish instead of white, but still retaining the 
greenish tinge. I last examined i t on Oct. 17th. at 
lOh. .'!0m. Sky cloudless, air good, moon about first 
quarter and shining brightly. The star well s e e n : 
the nebula being quite extinguished in the flj, 
power .100. The colour recorded at this time w a s 
"yellowish-white, tinged with green, tho green 
tinge being faint, but noticeable." I then tried 
several lower powers and finally tho 2}in. refractor; 
but the result in each case was the same as before. 
All these observations were made before I knew 
anyone had thought the colour to be greenish, so I 
could n o t possibly have been prejudiced in favour 
of that colour. The star has always attained a 
good altitude when observed ; perhaps its nearness 
to tho horizon i n tho evenings at the time o f 
discovery may havo had something to d o with its 
ruddiness. Will Mr. Tarrant, " P. R. A. S.," and 
others, look again when tho B t a r is near tho 
meridian ? 
I am at a loss to understand how I could have 
marie such a mistake in re Littrow's formula, as 
shown by "Orderic Vital" in his kind reply to my 
inquiry. On reading his letter I saw tho point at 
ice. 
Owing to the press of other mattefs I have been 
obliged to temporarily suspend work on my 5in. 
achromatic : but will soon avail myself of the pri-
ilege of asking " Prismatique " a question or two 
more. Meanwhile, would he kindly tell me some-
thing about his paper polisher, ann its advantage 
over pitch ? And also in what numbers his articles 
on " Obiect-glaBs Working " appeared ? The men-
tion of Mr. Penny's name reminds me that I hope 
that gentleman has n o t given up telling us about 
the effect o f the separation of the lenses in an 
achromatic on the spherical aberration. I am 
sure all practical amateurs would like to hear from 
him. 
I do not know any way by which " Countryman " 
(query 57005, page 110) may obtain the results he 
desires. Perhaps some one else c a n tell him, or if 
I have time I will look into the matter. 
From what Mr. Smith writes (letter 24878, page 
125) I should attribute his failures to secure good 
films primarily to two causes—viz., the mirror was 
not clean (though it finally became clean through 
repeated trials) and the temperature of the room 
and chemicals was too low. As I said in letter t 
2180."), page 82, the importance of having the mirror 
pttfttSt clean is likely to bo overlooked, especially 
by beginners; the result with an imperfectly 
cleaned mirror being almost always like that de-
scribed by Mr. Smith—thin, patchy films, which 
rub off on attempting to polish. The temperature 
should be about 70"—not lower than 05°—in order 
to secure the be si results, as the film will be thin 
if tho temperature is too low, and tho benefit of 
some of the silver will be lost if too high. I havo 
tried all the processes for silvering mirrors which I 
have seen ; and though under proper conditions 1 
have always snccoeded in obtaining good films, not 
one of the processes will compare with that in-
vented by Mr. BraRhear for simplicity and snrcty 
of action" Chas. L . Woodside. 
Boston, Mass., Oct. 20th. 
M E R O P E N E B U L A . 
[21003.]—SOME of your correspondents have 
from time to time asked for observations of this 
object. I send vou all the observations of it made 
by Rev. T . W. Webb, and extracted verbatim from 
his note-books. 
Last night Nov. 5th. the Pleiades were examined 
with the 17Jin. Calver equatorial reflector. I was 
careful not to find out which was Meropc before 
going to the telescope. Each of the larger stars 
w a B then examined, anil the nebula at once seen. 
It extends for a considerable distanco in a 
triangular-shaped haze. The / . boundary is 
marked by a line of small stars, the preceding side 
is much less defind, while at the base of the 
triangle tho nebulosity fades away imperceptibly. 
The power used was 70. Increasing the power 
decreases its visibilitv. Merope appears immersed 
in the nebula, which Seems to extend beyond the 
star some 1' o» 2'. By moving the telescope 
rapidly, the nebula was a staring object through 
contrast with the dark sky. I could not sec 
Goldschmidt's nebida. 
REV. T . W. WEDB'S OBSERVATIONS IOF THE 
MrcilOPE NlOIiULA, 1803-1882. 
1803, Oct 6.—Rather flaring definition, 6iin. 
Alvan Clark, 84in. focal length. Tlciades : The 
star p. the brightest has a large, feeble nebulous 
space f . I did not know where to look for this, 
merely remembering that Mcropc was said to be 
near the corner of a nebula of a somewhat tri-
angular shape; but it was readily perceivable, 
though I should not have discovered it. I saw it 
with 04, and afterwards, but not at all plainer, with 
29. Its extent was about Jrd of the field of 29 
( = 62-). 
1803, Nov. 10.—A very splendid transparent 
night. With 29 it appears to extend about frd of 
field, as on Oct. 5. But it fully surrounds and ex-
tends beyond the star, and is brightest in that part. 
It is egg-shaped or triangular, with rounded angles; 
but excessively ill-defined, lts.longcst axis seems 
to make an angle of 140' +, with a lino joining 
Merope and Alcyone; and 100" +, with a lino 
joining Mcrope and Electra. 
1803, Nov. 14.—Well seen with 29. Fine night. 
1803, Deo. 1st.—Sky not very clear. Visible with 
29, but I think less so than on former occasions. I 
fancy the other bright stars of the Pleiades seem a 
little nebulous, probably from haze. I cannot per-
ceive Goldschmidt's surrounding nebula. 
1803. Transparent night.—Nebs, as last night, 
01. I conld fancy tho whole Pleiades on a nebu-
lous ground in the finder of the tcloscoi>c. 
1803. Deo. 29.—Fine, but a little fluttering. 
Meropo neb.: very plain and sparkling, evidently, 
in several places, (loldschniidt's neb. not to bo 
found. 
1804. Feb. 9.—A little haze in parts of the sky. 
Mcrope neb. pretty evident. Goldschmidt's in-
visible, 29. Nov. I.—Transparent, but rather 
blotty night. Neb. feoblc, but tolerably evident 
as a known object. 
1805. Sept. 25.—Fine transparent night, and 
luminous. Neb. verv feeble, 30, 05, but rather 
low. No traco of GotdRchmidt's neb. 
1800. Feb. 12.—Ncbnla very feeble, 30 and 01, 
but considerably hotter scon, 1 think, especially 
with 04, when the eye is so oblique that tho direc-
t i o n of the inner canthus is nearly vertical, than 
whci' it is oithcr horizontal, or m the opjxisitc 
direct ;on. 
1807. Nov. 2.—Air not very fino, 9'38in With. . 
This objcot is very faint though perceptible, 05. 
1809. Dec. 28.—Sharp frost. The traces of this 
object arc very feeble; but the air may not be very 
transparent. 
1872. March 1.—Cloar evening. There seems 
with 05 to bo some feeble diffused glow S. of the 
star; but I do not traco it up to the star, nor am I 
sure of its existancc. 
1872. March 4.—Especially fuzzy and woolly defi-
nition. Very little of any trace of i t with the star 
in the field of 05; but when the s t a r is just hidden 
by the stop, there is a feeble but evident glow 15' 
or 20- S., and a little t.p., which does not exist 
when the next bright B t a r / > , is in a similar situa-
tion. 
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1876. Jan. la.—Fine clear night. This is a difficult 
object with 65, and would certainly have escaped in 
a general survey. When the other large stars are 
i'ust out of the field, it is quite dark ; but when lerope goes out of sight S., there is a broad, but 
very feeble, though certain, luminosity with no 
defined boundary, but extending about 15' N. {sic), or 
nearly as far as a 9 mag. star N.. a little /'.. about 20" 
distant. Its f edge seems to follow a line of three 
or four small stars; but the whole is very diffused, 
nnd in its present state would hardly have been dis-
covered with this instrument. 
1881. Jan. 31.—A little haze; definition pretty 
good. 
Merope nebula a very percoptible glow. 
1882. Feb. 18.—Blotty definition. 
I do not see this ; but air not very transparent. 
T . E . E s p i n . 
T H E G R E A T M E L B O U R N E C A S S E -
G R A I N . 
[21994.]—AS there has been a good deal said in 
your columns on reflectors, Ac. it may be of some 
interest to know what will be the spherical aberra-
tion of the above, according to the constants given 
by Dr. Royston Pigott. 
With regard to the mirrors, he only gives their 
focal lengths, but not the form of the curves, which 
ought to be known in order to determine spherical 
aberration ; however, it will suffice for the moment 
to suppose the larger mirror to be. parabolic, and 
tho smaller one spherical—a common arrangement. 
Accordingly, for rays parallel to the axis, the 
spherical aberration of tho first mirror will be 0, 
since all reflected rays pass through its focus: so 
that the aberration of the instrument is reduced to 
that of the second mirror only. 
The aperture of this latter is 8jn., and its focal 
length is 74*71. The second image is formed at a 
distance 332'31 from the second mirror, and the 
distance between the two images is given as 61. 
But surely this last is a mistake, or probably a mis-
print. Clin, is, 1 find, the distance at which the 
MU.,11 mirror ought to be plaocd from the first image 
in order that the second image may be where it is. 
Besides, in a Cassegrain, the small mirror lies be-
tween the two images, therefore their distance 
must be greater than that of either of them from 
the small mirror. 
Using, then, the formula for spherical aberration 
/ l l\'v-y-
I — — a I —, and observing that we have u = 61, 
/ = 74-71, r = If = 149-42 we obtain on reduction 
to numberB, aberration = 4-887 Cr 
Let us compare this with the aberration of an 
uncorrected object-glass, which we will suppose to 
be equiconvex. The aberration of this latter is 
5 i/' 
— £ . Let us suppose F and 29 to be aB 15:1 for 
3 b 
object-glass of 8in. aperture, F will be therefore 
120: in our mirror it is 74-71. Hence it is easily 
Been that the aberration of our mirror will be to 
that of an uncorrected object-glass of 8in. aperture 
and 120 focal length in the proportion of— 
4-887 X ^ x to 1, or 471 to 1, so that the 
aberration is between four and five times as great 
as that of an uncorrected object-glass of Sin. aper-
ture and 120 focal length, and if we wish to com-
pare it with the aberration of an object-glass of 
48in. (that of the large mirror), and belonging to 
a telescope similar to tho former, the aberration 
will be i of 4-71 or -78, BO that finally the aberration 
will be something more than J that of an un-
corrected object-glass having aperture of 48in. 
with focal length 15 tiutCB aperture. 
The aberration, therefore, would be very bad; 
but possibly the actual curves are somewhat differ-
ent from what has been supposed above. 
The separation of yt Andromeda.- is not much of 
a test for 48in., since, if the distance were '4, as 
in year 1842, 12in. would separate it, and if it were 
-fi as in 1865, 8in. would suffice. W. Q. P . 
T H E T E L E S C O P E . 
[24995.]- I F Mr. H . Ingall will again read my 
remarks, ho will see that 1 only intended to show 
that altering the character of the central disc docs 
not affect the dividing power, but only the 
measuring ; because the planet-like diso is Letter 
to see than a small bright point, though the latter 
allows of closer dividing. The curves of a reflector 
must be more perfect than those of a refractor, 
which are spherical : hence tho rings are more 
numerous and obtrusive. 
I may tell Mr. Holmes that I see no reason to 
" reconsider " my remarks about not being able to 
magnify the stars, and that he will be more benefited 
by informing himself on the question. 
Widford, Nov. 2. a. Calver, 
D I A M E T E R OP S T A R D I S C S . 
[24900.1—I THIXK Mr. Calver will alter his 
opinion if he will turn to page 550, No. 568, ENG-
LISH MECHANIC, or to H.A.S. Monthly Notices 
for March, 1867. The article being interesting and 
conclusive, I ask the Editor to reproduce a portion 
of i t -
Aperture of Dia. of diso Dia. of diso 
telescope. calculated. observed. 
Inches. " " 
7-33 ... 0752 ... 0-693 
6-00 ... 0-920 ... 0-870 
4 95 ... 1-113 ... 1 120 
4-00 ... 1-380 ... 1-437 
300 ... 1-840 ... 1-802 
2-00 ... 2-760 ... 2-672 
The observations were made by Mr. George 
Knott, F.R.A.S. , whose name is well known to 
many of us, on stars of tho 1st and 2ud magnitude. 
J . O. L . 
N E W P E D A L A C T I O N F O R A M E R I C A N 
O R G A N S . 
[24997.]—IN a recent volume of the ENGLISH 
MECHANIC I described the construction of a sepa-
rate pedal organ for American organs and har-
moniums. I have now a wish to bring before the 
notice of your readers particulars of tue construc-
tion of a pedal action which is superior to the 
former method. The diagram will clearly explain 
the principles of construction. A A show the 
pedals; B, the plunger, which is actuated by the 
pedal;-CO, the tubes; D D, the reeds (2 B e t s ) ; 
E , the sound-chamber or box fixed over tubes; 
F , the pallet, furnished with two pullet springs, 
tamed upwards of 90 per cent, of pure oxide of iron; 
and only four, or 10 per cent., contained upwards of 
95 per cent, of oxide of iron. I can only conclude 
from this that your correspondent's experience is 
very different from mine. 
London, Nov. 4. Ana ly t i ca l Chemist. 
N E U T R A L S A L T S I N D A N I E L L 
B A T T E R I E S . » 
[24099.1—1 MUST differ from " A . E . B." (24981, 
p. 201), when he Bays that neutral Baits prevent the 
passage of copper sulphate into the zinc cell, espe-
cially as the way iu which he words the statement 
implies that I have shown them to have this 
advantage. Nothing will prevent this and the 
consequent deposit of copper on the zinc. The 
best plan is one of my own device, and that has 
the disadvantage of increasing the internal re-
sistance ; that, as described years ago in these 
pages, and page 137 of the second edition of my 
" Electricity," is to use a double porous cell, and 
place either zinc cuttings or oxide of zinc in the 
space between them, so as to decompose the copper 
sulphate in transit. It passes at all times, and 
whatever is used in the zinc cell; but, of course, 
its endosmose is increased if the hydrostatic pres-
sure is greatest in the owner cell, and a strong 
current products this by driving port of tho zinc 
solution into tho copper cell. It is also greater, 
when the battery is not working, just because this 
action of the current, while passing, sets up an 
S S ; G is the wind-chamber; H is a metal pipe, 
fixed in back of rim of wind-chamber. A similar 
pipe is inserted in back of wind-chamber of instru-
ment to which the arrangement is connected. An 
indiarubber tube is connected to the pipes, by 
which the air iB conducted to tho reeds. M SB a 
regulating screw for the pedal; and N a bit of 
felt glued to under part of pedal, to prevent any 
noise when coming in contact with regulating 
screw. The other portions will be easily under-
stood. R R are inlets to allow sufficient air to 
enter tho reeds. I must now inform interested 
readers that this pedal action has been practically 
tested and found to be successful. The indiarubber 
tubing should be of sufficient length to allow the 
whole of the pedal action to be drawn out from 
under the instrument when the pedals are required 
to be used. I f the instrument to which this pedal 
action is connected is raised bin. from the l iner , 
that will be quite sufficient. This arrangement 
also admits of the application of a pedal coupler 
if required. I am quite willing to describe the 
mode of attaching pedal coupler to keys if asked 
to do so. I may remark that the effect of this 
arrangement leaves nothing to be desired. With 
sufficient wind-pressure the reeds speak promptly, 
and give out a good solid tone (if I may BO express 
it), equal, if not superior, to any pedal bass yet 
arranged. This pedal action can be disconnected 
from the instrument without trouble, and at a 
moment's notice, as will at once bo seen, 
G. F rye r . 
S I M P L E E X E R C I S E S I N T E C H N I C A L 
A N A L Y S I S — O X I D E O F I R O N P I G -
M E N T S . 
[24008.]—I AM thankful to your corrt-s]Hiudeut 
(Mr. Hurst) for giving mo an opportunity of 
stating that the oxide of iron reds, described in 
No. 1072, and to which he refers, arc sold under 
the name of ucommon oxide of iron reds." 
Whether the word "common" justifies the addi-
tion of chalk or not it is impossible for mu to say; 
but it is, nevertheless, a fuct that chalk is present 
in greater or less quantity in u large proportion of 
samples of this class. That good sain pies should 
contain from 96 to 98 per cent, of oxide of iron I 
was well aware; but such are not usually sold for 
common paints. Out of twenty-five samples taken 
at random, only nine, or 30 per cent., were quite 
free from chalk ; only eleven, or 44 per cent., con-
opposing pressure. I f a Dauiell is to be used per-
manently, as, for instance, to ring bells (which I 
should not use it for), or to work a clock, Ac, I 
think the gravity form ia much to be preferred, as 
in it this difficulty is more easily controlled than 
with vertical plnteB and n porous cell. 
As to the practical advantages of sulphate of 
zinc over sulphate of soda, I think it is always a 
disadvantage to introduce any inert and foreign 
mutter into any work. I am not prepared to admit 
(not having the figures at hand) that the soda salt 
ia a better conductor than the zinc sulphate, which 
itself is a good deal more conductive than the 
copper sulphate. Hut the zinc salt is there, and 
must be there, as the battery makes it while work-
ing: the soda salt is a substance foreign to the 
working, and a nuisance, because it will diffuse into 
the copper solution. I think someone has lately 
claimed as an M invention," possibly patented, tie-
use of ammonium chloride. I rcnicmber that the 
first battery 1 ever used, as a small boy, when elec-
trotyping was first invented and became the 
excitement of the day, was a Daniell with a 00*00* 
cell turned out of sycamore wood, and charged 
with sal-ammoniac in the zinc cell. 
As to myself, 1 thought the readers of this paper 
—at all events those concerned with electricity— 
were fully aware that '-Sigma" was the old noiu-
de plume of J . T . Sprague, and that "Electricity: 
its Theory, Sources, and Applications," made its 
first appearance in a series of articles running 
through several years in these pages. This is the 
thirty-eighth volume of the ENGLISH MECHANIC 
in which I have used that signature, as the Greek 
initial of my own name. I used it strictly anony-
mously, for good reasons, for several years, ,-inu 
continue its use in the correspondence and reply 
columns, partly from habit, and partly because it is 
more convenient than the use of initials or one's 
personal memo. Of course, as 1 have not written 
so much of late aH 1 did formerly, recent readers 
only know the signature itself. 
I t ia quite unnecessary for " A. E . B." to re-
monstrate ugaiust any supposed " charges." When 
u letter appears in these pages it becomes some-
thing more than the purely personal property of 
its writer. It beenmes a text from which illustra-
tions and advice may bo derived for others: 1 sup-
pose 1 may have answered some hundreds of 
letters, und I have always done so in that spirit. 
When I spoke of the waste of time and money in 
experiments " without a guiding principle," I Hade. 
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P . 880. 0 2 20 (OG). Bu's angle Bhould be 
diminished by 180°. 
1'. 382. B's pair. For X l X h . 35-5m. read X l X h . 
34-0m. 
P. 383. 54 Sagittarii. The lCmag. i i at 244-5°: 
35 8". Error in Sm. 
P. 887. v Scorpii. Dele " Do and others."1 
P. 394. fl> W- Tauri. Dele " ?." 
P . 395. I l l Tauri. Add Rectilinear motion. 
P. 395. P. I V . 257. For 70" read 54-7". Error 
in Sm. 
P. 403. o Ursa* Mai. Klein and Weber's 
periodical redness probably an error. 
P. 405. P. X I . 111. Dele " Engelmann» to 
" 13-1"." Transpose " [ " from before " 13mg." to 
before " missed." 
P. 412. y Virginia. For 338-5" raid 158-5°. 
P. 414. P. X I I I . 25. Add, "Bu52-5 : 64-C", 1881; 
owing to p.m. of A." 
P. 419. P. X X . 113. For W read 28-8". Error 
in Sm. 
December 31st. H . S a d l e r . 
7-0 
7-0 
orange, 
orange, 
O'. 
O'. 
Dec. 
Dec. 
1.'!. 
13. 
7- 0 
8- 0 
E E - O B S E R V A T I O N OP A C A T A L O G U E 
O F R E D A N D O R A N G E S T A R S W I T H 
A 17j R E F L E C T O R . 
[25184.]—IN the third vol. of the Journal of the 
JJ. A. EL p. 83, will be found a catalogue of some 
new red or orange stars detected with tho Oin. 
equatoreal. While sweeping over the same part of 
the heavens with the 17j Calvor equatoreal the 
greater part of these have been re-observed, and 
the additional observations may be of interest. 
The power used was 70. 
3. Deo. 13. 7-5 orange red = O R 1 . 
4. Nov. 5. 85 pale red, R J . Dec. 13. 8-5 
orange = O. 
6. • Nov. 5. 
orange O. 
C. Nov. 5. 
orange O 1 . 
7. Nov. 5. 7-5 orange red, O R 1 , cornea 10-5, 
2.)"90'. Dec. 13. 7-5 orange red, OR-',COWIM 12-0, 
20"90J. ' 
8. Nov. 5. 70 orange red, O R , very fine, 
several observations. This star seems decidedly 
variable between 7-0 and 8-5. I t was observed on 
several occasions by Rev. T . W. Webb, and the 
following are all the observations I know of:— 
1871, March 27. Orange red, 7 0. Webb unpub-
lished observation. 
1872, Feb. 2. Orange ruby, 7-5. 
1882, Feb. 15. Pale ruby, 8 5 -r, 
1883, Feb. 15. Ruby O H» 8 0. 
1885, Feb. 27. Fine orange red, 8-5. 
„ March 7. Fine red orange, 8'0. 
„ Nov. 5. Orange red, 7'0. 
7-0, orange red, but not deep. Several ob-
servations in December, 1885. This star is No. 1« 
of a list of red stars given by me in " K.M." of Feb. 
22, 1878. I t was observed by Mr. Webb,.1874, 
March 18, pale orange ruby, 7-0; and again, 1883, 
Feb. 5, pale orange ruby, .8-2. 
I D . Nov. 5. 8-5, orange red; Dec. 13, barely 
orange, 8-5. 
11. Dec. 13. 8-3, orange red, O R' . 
12. Deo. 13. 7'5, barely orange. 
13. The following aro my places for this star 
. (1885):— 
' &.A.S. Journal, V I . , 0 8 - 5-45. 
Deo. 2. 0-2 — 5-49. Orange. 
Deo. 10. 0-4 - 8 0. Orange. 
44. Dee. 13. 0-5. Orango 0 s . 
Orange-red, OR'. 
Barely Orange. 
Orango-red = OR 1 . 
Orange-red OR. Declina-
Espin. 
15. Dec. 13. 
10.. Dec. 13. 
18. Deo. 13. 
20. Dee. 10. 
etjon3°2-4 S. 
25. Dec. 10. 
20. Dec. 10. 
- 27. Dec. 4. 
28. Dec. 10. 
SO. Dec. 4. 
7'0. 
7- 5. 
0-5. 
8- 5. 
7-5. Orange-red, OR 1 . 
8 0. Orango, O 1 . 
8 0. Pale-rod, R«. 
7-5. Orange-red, OR 1 . 
7'5. Reddish. Deo 10, Orange-
uod, OR'. Probably variable.. 
I t will be noticed on comparing these observa-
tions with those in the original catalogue, that the 
larger aperture seems to show the stars of a 
lighter tint. But, of late, 1 have made observations 
almost every fine night of one or other of the 
following stars: — u Cygni, u Cygni, 3 635, 
T Cassiopeia;, T Cancri. These stars are all red of 
the first class, and so the standard of red has been 
raised in the revision of the catalogue. 
The colour of S Orionis has been singularly 
disappointing this maximum. I trust shortly to 
give a second catalogue of red and orango stars 
detected while sweeping with the 171; reflector. 
T. E . E s p i n . 
G . N . S P E E D . 
[251 S o . ] - A CORRESPONDENT, "Gull iver" 
{letter 218:1.1, p. 102), mentions a run from passing 
liitcuin to stopping at Peterborough in 45 
minutes—viz., No. 547, with ten or twelve coaches. 
I timed a run by the samo train (1.30 p.m.) from 
passing Hitchin to stopping at Peterborough 
(!H miles) in 43 minutes, and with fourteen ooaches. 
The engine was No. 000. On that occasion the last 
48 miles to Peterborough occupied only 45 minutes 
But with the 2 p.m. down Manchester express 
Peterborough was passed (at ten miles an hour) in 
42 minutes from Hitchin ; Engine No. 93, with six 
coaches. 
I may add that another time on the train last 
named with the same number of coaches, and 
No. 02, the run from King's-cross to Hitchin, 32 
miles, was dune in 30 minutes, including the ascent 
of the 12} niilo bank to Potter's Bar (passed in 
16] minutes) and the six mile bank to Woolmer 
Green. 
Wellington, N.Z. C . Roue-Marten. 
C O M P O U N D L O C O M O T I V E S . 
[25180.] — WHATEVER Mr. Steell (in letter 
25153) means by saying " without doubt they are 
economical," is to mo quite incomprehensible. I 
am afraid that Mr. Steell is one of those people 
who thinks that because a locomotive is com 
pounded it must be moro economical than i 
simple one. I f not, perhaps he will kindly say on 
what grounds he made this extraordinary state-
ment. In the " E . M." for Dec. 18 1885, Mr. 
Steell will find a copy of the Crewe coal sheet, and 
he will' see from that that Mr. Webb's latest type 
of compounds burn 30'21b. of coal per mile, and, I 
may add, that the coal used is best Welsh. He 
will also notice that tho average cost per 100 miles 
is £1 5s. 4d. I was told a snort time ago by a 
Great Eastern driver that the average consump-
tion of Mr. Worsdell's compound is 281b. per mile. 
I may here point out that the compounds burn less 
coal than the other express engines on the Great 
Eastern, but they use more oil, and are about the 
most expensive engines to build now running. 
Now I will just give the coal consumption of the 
engines working tho heaviest express traffic in 
England. Let us take, first, the magnificent 
Oft. Oin. 4-coupled bogie engines, built by 
Mr. Drummond, for the North British 
Railway. These engines work over the worst 
express road in Great Britain, and their 
average consumption is 281b. of Scotch coal per 
mile. I may add that the boiler pressure is 1501b. 
to the square inch, and that the feed-water is 
heated. The bogie engines working the Settle and 
Carlisle section of tho Midland for July-December, 
1884, with an average load of 124, burnt 29-llb. per 
mile, while the 800 class on tho same section burnt 
20 01b. with about the samo load. The average 
consumption of the Gladstoues on ithe Brighton 
line is 201b. of good Welsh per mile. I t will be 
seen, therefore, that even Mr. Worsdell's com-
pounds do not compare favourably with the en-
gines mentioned above; but when we compare Mr. 
Webb's the sight that presents itself is perfectly 
disgracefid. 1 hope we shall hear no more about 
the compounds being economical. As regards re-
pairs, I may just mention that a Webb compound, 
085, Himalaya, which was turned out late in the 
spring of 1885, has broken three axle-boxes and a 
connecting-rod up to date. With regard to Mr. 
Steell's remarks re condensing, I am quite aware 
that it is not absolutely necessary in every case, 
and, in the case of an express locomotive, it would 
be an impossibility. But how else are we to get 
rid of the back pressure! which, at high speeds, is 
enormous, as an inspection of some diagrams will 
show ? The back pressure is the chief obstacle in 
the way of producing a successful compound ex-
press engine, and I maintain it must be removed 
somehow. Of course the back pressure does not 
affect a goods engine nearly so much us an express 
because the piston speed is so much lower 
and the diagrams from Mr. Worsdell's engine at 
28 miles per hour with a truin of 10 csachet, on 
the Brentwood bank are all that could be desired. 
If the Editor cares to reproduce them, I shall be 
pleased to send a tracing ; for they will add visible 
btrength to my statements that a compound goods 
engine on Mr. Worsdell's system will, in all pro-
bability, be a success, and that a compound express 
engine at high speeds is so troubled with back 
pressure that its suooess is very doubtful. In con-
cluding this rather long letter, I will quote a 
few extracts from some articles that have ap-
peared rocently in the Knt/lneer on the 
subject, and it will well repay any one 
interested in the matter to read thciu carefully :— 
" The mistake that has been made from first to last 
in compounding the locomotive lies in applying the 
principle to high-speed engines. I t is in goods 
engines, running at slow s|>cvds, that it is likely to 
be useful, and to this branch of our subject we 
shall return, and wo believe wo shall have very 
little difficulty in showing that for the Worsdell 
type of engine there ought to bo a large field. We 
have now, we think, shown that the answers to the 
four questions with which wo started must bo, on 
the whole, unfavourable to tho compound system 
M applied ty express engines," , , , " All avail-
able evidence goes to show that at high speeds the 
compound locomotive is not more efficient or more 
powerful than others. There is no available testi-
mony that it is more economical. We believe that it 
has originated iu a misconception of the conditions 
under which locomotives work, and which differen-
tiate it from tho marine engine, and that fur 
express traffic it will do no good. There will, jier-
haps, be a saving in fuel, which will be more than 
counterbalanced by losses incurred under other 
heads. On the other hand, for slow, heavy truflic 
it ought to prove well adapted, and if Mr. Webb 
had fitted up a few good engines in the first in-
stance, and put them to the slowest and heaviest 
hauling he hud, the results obtained would have 
been more encouraging than those be has actually 
got; but the Webb type of engine is not suitable 
for goods trains, so he must have built something 
different from the 'Dreadnought,' which is an 
express engine or nothing." To which I would add, 
she is a " monster of iniquity." 
G. D. Seaton. 
B R E A K I N G O F A X L E S . 
[25187.J—HAV1NO read letter 25179, p. 305, 1 
am interested to see the suggestion that the mileage 
of axles Bhould be limited. There can be no ques-
tion that this is the only sufe plan, the point is 
what should be the limit. I observe that the 
Railway Society considers 200,000 miles for iron 
and 180,000 miles for steel a safe limit. I sup-
pose this would represent about eight years' work. 
I trust some of your able readers will deal with 
the various strains on iron and steel, and the 
causes of metals becoming weaker with use. 
I understand that in America the Stevens' 
Institute are making experiments in that direction, 
and, therefore, hope some American correspondent 
will give the result in your columns. Does the 
kind of fracture of iron and steel show the quality 
of the metals ? 1 have been told that if you break 
a bit of iron with a jerk it will show one kind of 
grain, and if slowly, then another kind. When 
iron breaks, I suppose it pulls out in length and 
gets smaller in size. Is this also the case in regard 
to steel't As the failure of material is such an 
important feature in connection with railway 
accidents, I , as a railway man, hope your readers 
will spare no trouble to consider and discuss the 
question. In conclusion, I may say I consider the 
limit for axles suggested by tho Railway Society a 
very proper one. A. R a i l w a y Servant. 
C R A N K A X L E S . 
[25188.]—I AM much of a disbeliever iu inside-
cranked axles with wheels on them, flanged wheels 
especially, though I do not expect the companies 
will bo, dissuaded by us from using them. The 
ilan is to make tho best of tile fact of their preva-
enco, and to increase their reliability. 
It seems to me that they get pinched anywhere 
in the curve* in the neighbourhood of points, and 
at high speeds ou the outer rail on curves in 
general. Apart from pinching and the wheels, the 
outer surfaces and portions of the webs must, 
sooner or later, get into an unreliable and flaw-
engendering condition, from the alternating actions 
of tho cylinders und connecting or coupling cranks. 
The early-failing steel axles would probably not 
take veiy long to do so under those actions alone. 
The thickness of the webs that appears neces-
sary to give the stiffness required to render the 
axles capable of acting as such, and of transmitting 
the strains from the rails from flange to liangi: 
when wheels are nsed, I believe increases the ten-
dency to flaw from tho rigidity that results. If 
tho webs from a half-round of the axles to a simi-
lar place and form on thu pins could be cat bete 
laminations, I believe the axlo would stand longer, 
though pinching and guidance would full ou the 
shoulders of tho bearings to a proportionately 
greater extent. 
The axle might bo freed from pinching by u 
telescopic arrangement in the centre. There is, of 
course, nothing practical about these plans. 
Mr. Stretton's plan commends itself to my 
judgment—I refer to his patent of last autumn— 
since 1 gave tho matter consideration, though I did 
not approve of it at first ; particulars of actual 
progress with it would be interesting. 
My first idea was that the bolts would require to 
bu tightly furccu in tu be of service against shear-
ing, and that they would thus substantially form 
part of tho web and be equally, or, if of a higher 
steel, mure liable to degeneration und fracture. 
But on reflection it became apparent that tho 
bolts passing through the centre of tho well—as 
regards the usual direction of fracture—would 
meet with a minimum and slight action, und tbw 
would be unuffeoted by uuy growing Haws 
generated in the outer portions of the web, so that 
they would form a stund-by in case the weh 
purted. 
The cutting of tho web ulso takes place whew 
section is of least moment, both us to holes uii'l 
countersinks. 
On . 
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known 12," the fact being that this arrangement 
had previously been described some years ago on 
several occasions, in these very pages, for example, 
by Dr. Blacklock (letter 18527, Vol. X X X I I I . 
p. 89), and other correspondents before him. 
Taking, as I have done ab initio a warm interest 
iu the progress of the Liverpool Astronomical 
Society, I learn with regret, and something like 
dismay, that Mr. W. St. Q. Gage, one of its vice-
presidents and its Special Observer, is about to 
proceed to India. I t is but too recently that the 
Society was deprived of tue valuable services of 
Mr. Gage's predecessor in these offices, the 
Rev. T . hi. Espin; an i I further hear, though 
I am loath to bel.eve it, that Mr. W. S. 
Franks has seceded from the Society. Finally, 
its quondam indelatigable officer, Mr. W. H . 
Davies, appears to have retired from the secre-
taryship, and a gentleman named Appleton to 
reign in his stead. Now, it was to such men as 
these and their peers that the Liverpool Astro-
nomical Society owed its inception ; and it was 
their fostering care, and hard, honest, personal 
work which raised it to the position of a real power 
in the scientific State. I f though it is to be thus de-
prived wholesale of those who have formed its very 
backbone, ono cannot but be a little nervous and 
anxious about its future, and it therefore seems to 
mo to be urgently necessary that the utmost care 
should be taken in filling the vacancies so unfor-
tunately created with men at once competent and 
willing to preserve those traditions by which the 
Society has attained its present position of useful-
ness and authority. I shall look forward both 
anxiously and curiously for tho next list of officers 
and council. Instituted originally as a local asso-
ciation, it has lengthened its cords and strengthened 
its stakes until it now embraces among its list of 
members names of amateurs in all parts of tho 
kingdom. That it should lose this catholic 
character and revert to a mere limited society 
composed of dwellers in the city whence it takes 
its name, would be simply deplorable, and a dis-
tinct loss to astronomical science in Great Britain. 
" L . S . " (query 68558, p. 196) appears to imagine 
that the various rocky strata have beon deposited 
'horizontally round the globe like the coats of an 
onion, and have remained undisturbed since. The 
real fact is though, that in a largo proportion of 
cases they have been so highly inclined or tilted 
that we pass over their eJyes, and not their legiti-
mate surface at all. By tho " thickness of 
stratum," geologists mean the depth between its 
• two bounding surfaces, a quantity measurable with 
comparatively little difficulty when we view the 
strata edgeways. 
As, for the first time since the establishment of 
the Royal Astronomical Society, the Fellows at 
large will—or may if they choose—bo enabled this 
year to have a voice in the election of their 
officers and council, I have thought it might be 
not uninteresting to compile in a tabular form a 
few instructive statistics of the services rendered 
by tho gentlemen who have condescended to 
govern us during the past year. It may enable 
Fellows in distant parts of the country to decide 
how far certain of them are deserving of support 
iu the election which will take place next month. 
Name of Present 
Office Holder. 
"5 '3 c a • 
2 g 
GO • 
S 8 o C 
3 2 » ' 
Mr. Dunkin 
Professor Adams .. 
Professor Cayley .. 
Dr. De la Rue 
Mr. Stone 
Mr. Common 
Mr. Knobel 
Oolonel Tupman .. 
Dr. Huggins 
Captain Abney 
Sir (1. B . Airy 
Mr. Rand Capron 
Mr. Christie 
Mr. Downing 
Mr. Glaisher 
Dr. Hind 
Mr. Knott 
Mr. Maunder 
Professor Pritchard 
Mr. Ranyurd 
General Tcnnant ... 
6 
4 
4 
6 
c 
6 
6 
6 
4 
6 
0 
3 
6 
4 
8 
H * 
a i l s 
J3 £ ~ O 
None 
Nono 
None 
None 
3 
None 
4 
I 
None 
None 
None 
Nono 
1 
3 
None 
1 
None 
1 
3 
1 
None 
Pritchard with two each. Again, the paper with 
which I have credited Mr. Christie was really Mr. 
Maundor's work; " communicated by " the present 
Astronomer Royal. I think it only right that the 
Fellows of the Society should see the tie haut 
en has way in which they are treated in the matter 
of communications by many of the gentry who havo 
so long elected and re-elected themselves. Notably 
are tho possessors of that (most dubious) "dignity," 
the Fellowship of tho Royal Society, offenders in 
this respect. If ever thoy have anything worth 
communicating, it presumably goes to the other side 
of the Quadrangle at Burlington House ; assuredly 
it never reaches the Royal Astronomical Society. 
To dine at the Club, and to annoy and interrupt 
the merely scientific Fellows by coming in, more or 
less noisily, when the business is about one quarter 
over at the evening meetings, they appear to regard 
as quite sufficient honour done to the Society. I t 
is for the Fellows generally to say whether they 
possess as low a view of its dignity themselves. 
I bear that the MM. Paul and Prosper Henry have 
sent—or are immediately about to send—specimens 
of their marvellous photographs of the planet 
Saturn to this country. Might I venture to sug-
gest to them that ono copy, on a sufficiently largo 
scale, should be presented to Dr. Hind, the super-
intendent uf our English Nautical Almanac, as a 
means of correcting the very eccentric relative 
dimensions of the Saturnian system which annually 
appear in that work? We are wholly dependent 
upon our French and American confreres for any 
and every correction that is ever made in its 
erroneous data. 
A Fel low of the Royal Astronomical Society. 
T H E N E W B R O O K S C O M E T . 
[25210.]—LAST Saturday evening, Dec. 20th, it 
was my privilege to discover another new comet. 
I t was also independently observed by Barnard, of 
Nashville, on the following evening, Dec. 27th. At 
the time of my discovery the comet was about 5° 
southward of Altair. It is quite a bright tele-
scopic comet—brighter aud apparently larger than 
the one found by me in August of the present 
year—with a conspicuous condensation, eccentric 
to the coma. I t may l>e observed with telescopes 
of Sin. or 4in. aperture. Its elements and orbits 
have not yet been computed. 
W i l l i a m R. Brooks. 
Red House Observatory, Phelps, N.Y. 
Dec. 20, 1885. 
u G E M I N O R U M — T H E N E B U L A I N T H E 
P L E I A D E S . 
[25217.]—THIS evening, whilst observing Saturn 
with my 12in. Calver mirror, I turned the telescope 
on p Geminorum, which is now in such close 
proximity to the planet, and after a little careful 
scrutinising, found an additional comes to tho 
well-known 13 mag. at 8U". The accompanying 
diagram shows tho position of the second com-
With regard to tho above table, I would 
d with I l(IU|R'l I U j U.. ,1 11 llll, u . .. ^  . . .... , v. M I 1,11, 11 IT .VI, 
another paper, and Mr. Common and Professor 
panion (which I have marked witli a +) with 
sufficient accuracy, to enable anyone to pick it u 
in clear weather with adequate optical means. 1 
estimated tho magnitude to be 14—15; it was 
obvious with a power of 500, especially when the 
primary was kept out of the field. Will Mr. Sadler 
kindly say if this star has been noticed before, as 
I find no mention of it in " Celestial Objects " ? 
I have to thank those correspondents who have, 
in response to my remarks calling attention to the 
"Meroj>c nebula," sent us their notes on the same. 
On several occasions since I wrote 1 have looked 
at the Pleiades, but had not once succeeded in 
seeing anything of tho nature of a nebula, and was 
beginning to think with Prof esse* Pritchard that 
its existence was very doubtful. Last night, 
however, the air, ufter the snowfall, being excep-
tionally clear. I saw tho nebula most distinctly 
immediately the telescope, armed with a low power, 
was turned on the Pleiades. So obvious was it that I 
cannot understand how its existence could havo 
escaped tho notice of the Oxford observers during 
the whole time their attention was devoted 
to tho stars in this group, more especially 
as the two largo telescopes they used were but a 
fraction of an inch larger in upcrturo than mine. 
The late lamented Prebendary Webb states in 
" Celestial Objects" that it has been seen with less 
than a 2in. aperture, and yet was invisible in the 
l l in . achromatic at Copenhagen. I t appears almost 
as if the lustre of the nebula varies, or that it-
visibility depends on the state of the j'iisa, 
exceptionally clear weather and ab»c;.ce of moon-
light being essential to its visibility. I think, 
from what I saw (and I formed the opinion inde-
pendently), that the statement in " Celestial 
Objects that both Goldschmidt and Wolf con-
sidered the " Merope nebula " to bo a projection 
from a diffused nebula encompassing the Pleiades 
is true to fact, and a careful scrutiny on a favour-
able occasion will show it to be so. 
Will some of our astronomic!'1 readers kindly 
confirm? Any notes, I am sure, would be in-
teresting and useful. 
Forest Gate, Jan. 0. W . Goodacre. 
T H E V A R I A B L E STA-ct B I 16 L E P O R I S . 
[25218.1—MB. I . W. WAED, of Belfast, wrote 
to me on December the 20th, in reference to the 
star P i Leporis. This led mo to refer to my 
observation books, and to the back numbers of the 
ENGLISH MECHANIC. I first called attention 
to tho star in "Ours" of Feb. 22, 1878. This 
evoked an interesting letter from Mr. Gore. Owing 
to a misprint in my letter, where seconds of arc 
are printed for seconds of time, Mr. Gore has been 
misled, and mixed up the observations of tho star 
P i Leporis with the star N. of it. Wrottesley's 
observations must refer to the first, and not the 
second, of these. The passage in Mr. Gore's letter 
maybe repeated. It runs : " In January, 1877, it 
(the north star of tho two) seemed to mo about 
7m. with 3in. refractor. On the same occasion I 
noticed another orange star Cm. a little dis-
tance P i Leporis. Evidently the orange Cm. is 
really the star No. 12 of my list of Feb. 22, 1878. 
The mistake is repeated in the note on the star in 
Mr. Gore's catalogue of suspected variables. It 
also occurs in the notes of the Harvard Photometry. 
There seems to be a kiud of fatality attending 
observations of this star, for even in Birmingham's 
Catalogue, as Professor Pickering shows, there ia 
an error in R . A . of 22s. too much, and the de-
clination is 2" too far soutl J, As Mr. Ward is unable 
to send you the observations of this star he and I 
have found, he has asked me to do so. The follow-
ing are all that we know of: 
7"0 Bradley. 
6*5 Lalande. 
7-0 Bessel. 
7-0 Bessel. 
5-0 Wrottesley. 
6*0 Morton. 
7-75 Webb (unpublished 
observation). 
C*5 Sadler. 
0-7 Ward. 
7'2 Ward. 
0*5 Winnccke. 
7-0 Webb (unpubli'heu 
observation). 
0-0 Gore. 
7'5 lispin. 
26 7*2 Espin. 
7*2 Espin. 
ti-0 Espin. 
0-7 Espin. 
0*5 Espin. 
5*6 Cornish. 
M Espin. 
5-8C Pickering.-
5-5C Pickering. 
C00 Pickering. 
0*0 + Espin. 
(i'S Espin. 
7-7 (?) Duucr. 
5-5 Ward. 
. 5*9 Gore. 
7-0+ Ward. 
C-7 Espin. 
C-75 Ward. 
0-0 Espin. 
Burton's observation, as given in Birmingham's 
Catalogue, was probably in January 1874, as Mr. 
Webb in his observation book calls it " Burton's 
Ruby on Feb. 4. I examined the region of 
i Leporis with a Sin. refractor (the 17.} being 
snowed up) on Jan. 0. Besides B I 10 1 found a 
star still further p., and further N., and about 7'.b 
It is Lalande 9703, the magnitude of which, 
according to Gould, is 7'4. The 3in. showed a star 
of about the same mugnitudo N. of i Leporn, 
which must be the one referred to by Smyth ami 
Gore. 
Mr. Ward has sent me somu particulars uf tie 
spectrum of this variablo furnished by Dr. Cope-
land. , , 
I t was described by D'Arrcst iu "A. K7 JM2,B'7, 
yellowish magnificent •puotrum, I I I . type, With 
about equally precise separation of all tin- fo f* • 
bands. Duncr, 31st December, 1680, ami Fobraarj 
C, 1882, 7'7 mag., bands magnificent, and visible ,ii 
least from 1 to 9 inclusive. The spectrum M one 
of tho most superb in the heavens. 
1755 
1799 
1825 
? 
1850 
1874 
1875 
187C 
1877 
1878 
1879 
1880 
1881 
1882 
1885 
1880 
Nov. 20 
Jan. 7 
Feb. C 
Feb. 4 
Feb. 
-Nov. 25 
Dec. 6 
Dec. 
Jan. 1 
•fan. 
Dec. 7 
Dec. 12,25, 
Jan. 8 
Deo. 17 
Jan. 6 
Dec. 
Jan. 12 
Oct. 8 
Dec. 22 
Jan. 1 
Feb. 5 
Nov. 17 
Nov. 19 
Feb. fi 
Jan. 5 
Feb. 14 
Dec. 22 
Jan. 1 
Jan. 2 
Jan. 3 
.t± 
J A N . 15, 1886. E N G L I S H M E C H A N I C AND WORLD OF S C I E N C E : No. 1,086. 403 
The cUr is certainly a most interesting one. I t 
ill certainly • variable, but probably most irregular 
in period. 
frrata: In my letter 25181, p. 380, for v Cygni, 
ffCygni, /1535, T Cassiopeia;, xCancri, read U Cygni, 
V Cygni, 11 535, T Cassiopeia;, T Caneri. 
T . E . E s p i n . 
Wolsingham, Darlington, Jan. 8. 
[25 
G O R E ' S N O V A I N O R I O N . 
0.]—Ox December 17th I received a post-
is1 from Ivl r. Gore, informing me that he had 
found a sixth-magnitude star 20' s.f. x' Orionis, 
which w i ' not in Hcis or Lalande. On turning to 
Argclandcr's atlas 1 at once saw there was no star 
in that position. Fortunately the evening was 
line, and, when Orion came up, I examined the 
region with an opera-glass, and at once saw the 
star as a 0 5, and of a reddish hue. On turning 
the 171. ennatori?.! on it, it was obvious that the 
star was ret in Argelander, and was really a new 
one In colour it was a fine orange red. From 
/ Orionis and a neighbouring star + 20° 1109, I 
obtained the following places:— 
From x" V. 49m. 01s. 4- 20" 9-4' (1885). 
Prom 20" 1109 V . 49m. P7s. 
Tho 174 showed a little comes to the Nova, 
which, using a power of 70, I estimated in bright 
moonlight as 10-6 30" + 110°. The colour of 
the comes is purplish. The Nova is rapidly fading, 
and I have the following determinations of mag-
nitude:— 
1885. Dec. 17th 0-5 
1880, Jan. 1st 6-8 
a „ '"h-d 7-1 
,, „ 4th : 7-0 
The star />. y I rated 7'0. Argclander gives it 
7-2; but this is evidently too small. 
On the morning of the 18th a telegram was sent 
to Dr. Copcland, giving place and magnitude of 
the Nova, in case it should have been cloudy at 
Dun Bcht. Fortunately, however, it was clear 
there. A telegram was also sent to Mr. Gore 
informing him that it was a new star, 
Wolsingham, Darlington, Jan. 5. 
T. E . E s p i n . 
S A T U R N . 
[25220.]—You quoted in a leading article a re-
mark of M. Tronvelot to the effect that changes 
are taking place in the system of Saturn. This 
has emboldened me, although a novice in the use 
of a reflecting telescope, to mention the appear-
ance which the planet presents in my mirror, an 
*iin. With, powers 300 and 350. I do so in the 
hope that others possessed of greater experience or 
larger optical means will say bow far they arc con-
firmed, or to what extent " personal equation" has 
contributed to them. 
The usual bright eqnatoreal band is bordered by 
a very narrow belt of brown, shading off gradually 
into the olive-green, which is the prevailing tint 
of the Southern latitudes. This shading has 
occasionally seemed to be streaked by a number of 
lines parallel to tho belt aforesaid. Around the 
pole is small region of a faint brownish hue. The 
ball is obviously out of the centre of tho rings and 
nearer the western ansa. I have not for some 
time succeeded in getting the shadow on the rings 
to present itself as a clear and well-defined curve, 
even when definition was admirablo in every other 
portion of the system. 1 should be curious to 
know the reason of this, optical or otherwise. 
The crapo ring is of a dark red-brown,-with a 
peculiar lustre somewhat, resembling that of silk. 
Tho outer edgo is perfectly defined, but the inner 
edge is indistinct and foggy. Where it crosses the 
body_of the planet tho tint is pale green. The 
division between the inner and outer bright ring 
seems to me intensely black, contrary to what I 
should havo expected. The inner bright ring 
presents a fairly even tint, which it did not do last 
year, and the singular crescent-shaped shading a t 
its east and west extremity is very plain. Is any 
change taking place in the outer ring? A month 
ago the inner half was distinctly shaded, and I 
noticed one line line at least. But on Jan. 5th 
there was a bright central band so well defined as 
to give this ring the appearance of being divided 
into three. Of the satellites, five arc usually 
visible. Rhea, Dione, Tethys usually appear 
twatly of the same brilliancy; but one of them 
ETetby*?), at its greatest eastern elongation has 
"id U bright ns the other two together. 
;•" - -My be a long while before there 
• 1 al obj. et so magnificent and so in-
• • " • ' } " • ''J the amateur as Saturn now presents, 
auJ. •.. c,:d you not think this letter worth 
m» r'.i-m. 1 should be grateful if you would invite 
uiit) nmre experienced Btar-gazer to give us the 
r> .nil of In - observations. 
P. H . Kempthorne. 
C O R R I G E N D A I N " C E L E S T I A L 
O B J E C T S . " 
[25221.]—IN addition to the valuable list of 
corrections to the sidereal part of Mr. Webb's 
well-known book, given by H . Sadler on page 
379, there are a few others which may be men-
tioned :— 
P. 225. 2 2028. For 4-7 read 4-7". 
P. 225. 35 Aquarii. After " Bu " add 170. 
P. 225. 00 Aquarii. After " Bu " add 77. 
P. 228. P. X I X . 144. The pair n.p. is 2 2531 
P. 229. P. X I X . 241. The pair p. is 2 2544 
(triple). 
P. 210. 2 013. 11-7 is measured from 8-7. 
P. 240. 2 390. The pale ruby star s.f. is B 01 
P. 204. For o* read o. The comes is P X X 153 
P. 208. B 058. This is the variable U Cassio-
peia;. 
P. 275. a Ceti. After "5-5 mg." add (93). 
P. 288. x Cygni. The synonym " 17 " belongs to 
the double. 
P. 291. 2 2743. This is 59 Cygni. 
P. 293. 2 2538. 8-7 is measured from 8-3. > 
P. 295. p Cvgni. The or. ruby star s.f. is B 587. 
P.300. i|/Draconis. ForXVH*45""readXXVII» 
44"'. 
P. 301. 2 2278. 7-8 is measured from 7-3. 
P. 313. 101 Herculis. For 29" 21 read 20° 3". 
P. 324. 2 1474. 8 (c) is measured from 8 (6). 
P. 335. 4th line. After " Bn " add 94, and dele 
" pair." 
P. 335. Red Star (Morton). This is P V 7. 
P. 303. 2 840. The measure of 0-2 is transposed 
it being really the measure of B C from A. 
P. 371. 2 2828. 9-2 is measured from 9. 
P. 373. 0 Persei. For Sa ± 192" : 82" read Bn 
10-5: + 192": 82". 
P. 374. 2 431. This is not o (omicron) Persci 
P. 390. 2 1990. 8-6 (c) is measured from 8-6 
391. 2 1945. 9-5 (c) is measured from 9-5 
(BL 
P. 398. £ Tnvtri. The pair in field is 2 740. 
P. 413. o 84 Virginis. This" is not o (omicron) 
Appendix I . 
P.42G. Auriga. 2 801.' For 78:14-7°: 07-1° read 
7-8 :14'7°: 07'1''. 
P. 427. tWnejj. Neb. 4,514. For 40"13' read 
50" 13'. 
P. 429. Tavrtis, 
s.p." read " 12-5» p, 
One of Mr. Sadler's corrections (i/* Coronrc) is 
already noted in Appendix L (page 427). 
Stella 
Chacornac's var.neb. For" 125 
T H E T H E O R Y O F T H E 
M A C H I N E . 
W I M S H U R S T 
[25222.1—1 H A V E read with great interest the 
various theories of the principles of action 
of the Wimshnrst Induction machine, as pro-
pounded by Mr. Walker, Mr. Taaffe, and " Old 
Smings," nnd while I believe there is much that 
is true in each, I fear neither gives " the wholo 
truth and nothing but the truth." With your per-
mission, I think I can give a more satisfactory 
explanation, and one in perfect accordance with 
the two-fluid theory of statical electricity. 
Firstly, however, I would point out whore I 
think these able correspondents fail. 
Mr. Walker can scarcely be said togivo a theory, 
inasmuch as he leaves unanswered the most im-
portant aud difficult to answer question—viz., How 
is the charge accumulated and sustained? The 
differences in tho electrical condition of the plates 
and the general functions of tho various parts of 
the machine cannot, I think, be difficult to under-
stand by nny one with even only a very elementary 
knowledge of the science of electricity. I think 
Mr. Walker errs in supposing that the sparks that 
pass between tho plates near the brushes play any 
" important part in the sense he means, for it can 
be easily shown that any polarisation of the inner 
surfaces is against the free working of the machine. 
We have only to follow the plates to their zone of 
free charge, and we find in that zone both plates 
aro in exactly tho same phase or condition, having, 
say, + electricity on their outer surfaces, and, if Mr 
Walker's notion be true, — electricity on their inner 
surfaces. Now, if this were the case, there would be 
little or no froo electricity on the outer surfaces to 
collect, as the electricity would be bound. The inner 
surfaces of the plates must be viewed as surfaces 
of dielectries in a state of tension. Any inter-
change of electricity between them, therefore, is 
detrimental to the action of the machine. I f 
moisture be deposited on the inner surfaces, they 
becomo conducting, and promote this interchange, 
hence, with other reasons, tho machine works 
badly in damp weather. 
With regard to Mr. TaafTe's theory, I would say 
that there is much matter that is true, and more 
that is ingenious and original; but I fear when 
he arrives at the portion of his letter whero he 
tries to explain the causo of the rise of charge in 
tho machine, ho is not quite so clear as is 
desirable. 
In giving a scientific explanation of anything 
there is no objection to the use of figurativo 
languago in an analogy to help in understanding 
that explanation, but I think there is when put 
instead of an explanation. However ingenious 
therefore it may be, I must say that his illustra-
tions do not carry to my mind any clear notion of 
what he means; of course, the fault may be with 
me. As I intend to give what I think the true 
theory of the machine, I need not particularly 
point out what I conceive to be errors in Mr. 
Taaffc's theory, as any one interested in the matter 
may compare mine with his and ace where wo 
differ. I will only notice that Mr. TaafTo has 
original ideas of the cause of " the residual charge," 
also that his remarks that the machine will work 
with points instead of brushes is quite true, as will 
be seen. With reference to the theory of "Old 
Smings," I must say that this gentleman comes 
very near to what I , consider the truth. Ho 
touches the wholo secret so nearly that I think I 
will be able to make a convert of him. Un-
fortunately " Old Smings " mixes up somewhat tho 
ideas conveyed by potential and quantity or 
density. He implies that when he touched the 
electrified disc in the middle with his small 
insulated hall that he removed a quantity pro-
portionate to the relative surfaces. Now, of course, 
this is not so. True, when the small ball touched the 
disc it was of the same potential, but from its 
position it had a very different charge to what it 
would have had had it touched the circumference, 
though, in this case also, it would have been at the 
same potential as the disc. 
The reasoning on the relative charges of the ball 
by contact and induction therefore falls to the 
ground. It is, however, true that we can, by what 
is usually called condensation, give a conductor a 
greater quantity per unit of surface than the in-
ducing body, and that when removed from the 
inducing or binding action of the inducing 
electricity its potential will be higher. And now 
to his theory that three of the inducing sectors on 
the one plate act together on the sector under the 
brush on the other. I would point out that it can-
not be so, for the one sector, on one side of that 
immediately opposed to the brush, has already 
entered the bound zone, its electricity is bound, 
and it cannot further act inductively: the other on 
tho other side is far too remoto to render any 
material assistance in this way. The sectors are 
unlike a single largo induction surface, where tho 
electricity can travel to the spot where it has the 
closest and mostinductive powcr,for there is a great 
gulf fixed between them. There is yet a greater 
objection to "Old Smings'" theory—the machine 
will work without any metallic sectors whatever. 
I will now endeavour to give a theory (slightly 
modified) which I "evolved" some thirteen years 
ago in explanation of the double rotating Holtz 
machine, an illustration of which may be seen on 
page 543 of " Deschanel's Natural Philosophy." 
This machine has two plates revolving in opposite 
directions, the plates are placed there horizontally, 
but I , some twelve years ago, constructed two, ono 
having the plates vertical, and to this latter I 
added an extra pair of combs, as in the modern 
machine. The principle of this (Holtz) machine 
is identical with that of the so-called Wimshurst, 
except that it is not self-charging. Holtz, how-
ever, claims to have added the self-charging 
arrangement long before Mr. Wimshurst. 
I will endeavour in my explanation of its action 
to be as brief as is consistant with clearness, and I 
trust my attempt will be satisfactory. The effects 
of submitting brushes for combs, and the placing 
of metallic sectors on the glass will be considered 
later on. Let us, however, first consider some 
points in connection with electric induction and 
condensation, and I may remark that the whole 
secret in the affair will b; found here. I need not 
again refer to the charge of greater density that 
may be induced by a large electrified conductor on 
a small one, but will now consider the effect of 
putting, instead of the small conductor, a largo 
plate of non-conducting material, say glass. 
Now, if this bo touched, say by a very small 
conducting surface, say a piece of pointed metal 
(the points need not in practice actually touch, as 
the high density enables the electricity to rush 
through some distance) the induction takes place as 
before, and the touched part of the glass becomes 
virtually a small conducting surface, on which, 
therefore, a charge of greater density is deposited. 
Again, if both the charged or inducing surface and 
the induced be of non-conducting material the 
same effect takes place, because (though not to the 
same extent) the touched point of glass is not only 
affected by the chargo on the corresponding 
opposed point of the inducing surface, but by a 
large disc of which this is the centre; in fact, 
theoretically by the whole charged surface, but the 
distance increasing, wo need only consider the 
small and more effectivo disc. Now what is hero 
said of one point may, of course, bo said of a row 
of points. 
Bearing these matters in mind we will now 
return to the machine. 
Supposo we have a machine before us of whioh 
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light, it was oblique light, and nothing else 
that resolved the object. As to tho notion 
that the- better the diffraction spectra were 
Been the better they could see an object, he (Mr. 
Crisp) now In aril it for tho first timo, and he did 
not understand where Mr. Nelson could havefound 
Bach a statement. Again, no theory that he was 
aware of suggested that there was such a " reduc-
tion of the power of resolution" as Mr.Nelson had 
referred to. No such reduction, in fact, took place. 
Dr. Hattbewi said he was one of those who had 
been stum btlng over this question, and it had seemed 
to him that resolution and visibility meant very 
H i n d i the same thing. Most photographers would 
bear out the statement that a picture taken at 
mid day was never as effective as one taken when 
the sun's rays fell UJKUI the objects at a greater 
angle, and when the contrasts of shadows enabled 
DM eye to perceive.the details in a more effectual 
manner. Jn«t in this way it seemed to him that 
when a thing was said to be "resolved," it meant 
that its BUBsponinl parts seemed to 'bo more 
vi'ibl 
Mr. Crisp said the difference between visibility 
and resolution would be understood from the fact 
that tawgb they might be able to see a line with a 
dry objective which measured tho l/l,000,000in, 
yet tin y could not separate two or more of such 
l i i e -. He further said, in reference to a question 
ttam Mr. C. Meek, that there could be no manner 
of doubt as to the difference made by Prof. Abbe 
be I ween resolution and visibility, and read the fol-
lowing quotation from Prof. Abbe's original paper. 
" Such objects en bo seen, however minute they may 
he— this is merely a question of contrast in the 
distribution of light, of good definition in the 
objective, and of sensibility of the retina. In 
point of fact, neither Prof. Hclmholtz nor the 
author has ever spoken (as, however, has so often 
been supposed) of a limit of ' visibility'—only of 
the limitof visible 'separation.'" 
Mr. Nelson drew a diagram upon the board show-
ing the nppcarance under the microscope of the 
spicule to which he had previously referred, and 
which he said he saw perfectly with an immersion 
objective of 1*48 N.A. and a dry achromatic con-
denser. "How was it possible," he asked, " that a 
thing like this, with a diameter of 1/M'l,000in. 
only, could be seen " ? 
Mr. Crisp said that that was simply a repetition 
of the difficulty with which they had started. The 
spicule was merely a question of visibility, and not 
of resolution, and it conld be seen with almost any 
aperture. All that was here required was suffi-
cient power and definition in the objective, as well 
as appropriate illumination. A series of such ob-
ject-, however, could not be seen except With large 
ape! tare* 
Notice was given that the next meetingwould be 
made special, for the purpose of enabling Dr. 
Dillinger to bo elected president for a third year. 
The list of nominations for council and officers 
for the ensning year was read. . 
Messrs. Cutties and Hembry were elected 
auditors of the treasurer's accounts. 
The anniversary meeting will be held on Wed 
nesday next,, at 8 p.m., at the Society's rooms, 
:'s College, Strand, when the president (Dr. 
nscr, F.R.S.) will deliver an address dealing 
Kin;* 
Hal 
with the results he has obtained during the last 
four years principally in the employment of the 
greatly improved microscope object-glasses made 
on the homogeneous-immersion principle. The 
special research which Dr. Dallinger has been en-
raged upon, and to which his address will be 
devoted, is the elucidation of the origin, develop-
ment, division, and ultimate function of the 
nucleus as found in what may be assumed to be 
Ka * implost condition in the more striking of the 
•eptic organisms, and his microscopical observa-
UOO» have been chiefly made on the living 
wganisra. The object-glasses employed by Dr. 
Uallinger arc high powers of most recent construc-
tion in which the apertures have been carried to 
' • hi :hest point hitherto attained, and were made 
fX|irc.4lv f,,r his investigations by Messrs. Powell 
and Leabutd. 
Toxic Action Proportional to Atomic 
Weight.—The salts of the rare metal rubidium 
a t is le art poisons like those of potassium and 
lithium : and Itichct, who has examined tho action 
of these substances on both warm- and cold-blooded 
animals, hnds that these metals are poisonous in 
almost exactly the inverse ratio of their atomic 
weights (Hthinm 7, potassium 39, rubidium 85), so 
that the minimum lethal dose of rubidium is about 
a twelfth 0 f tha* of lithium, that of potassium 
•• in- intermediate between these. I t appears, 
there .,re bat, the toxic action is really a chemical 
one lb- cM.iridcs of the metals acting by displacing, 
re .1. cafe f,,r molecule, the chloride of sodium in the 
I t^ucs. 
Q ^ t i n quartz has been discovered in 
tbeeoamone of Miooae (Pny-de-Dome) and the 
miuing district of Pontgibaud. 
S C I E N T I F I C N E W S . 
r p n E Dun Echt Circular No. 110 continues 
J . the ephemcrides of comets Fabry and 
Brooks, as calculated by Dr. H . Oppcnheim for 
Berlin midnight. Brooks's comet is, as we 
hinted last week, now of little interest to the 
observer ; but Fabry's is steadily increasing in 
brightness, nnd by the end of the month may 
beoome an attractive object. I t is still within 
the square of Pegasus, but towards tho end of 
the month will bo found on a line joining Beta 
Pegasi and Alpha Andromeda;. The ephemeris 
for Berlin midnight is as follows for the dates 
given, which wil l be sufficient guide as to the 
rate of motion :— 
R.A. N. Dec. 1 
Feb. 7. 23h. 23m. 28s. MP 46-4' 
D. 23 23 S 25 8-5 . 
11. 23 22 43 25 31"S 
13. 23 22 24 25 557 
Barnard's comet will , according to Prof 
Kriiger, arrive at perihelion on May 3, at 
distance of '48 in terms of the earth's mean 
distance, so that about April we shall have two 
comets more or less conspicuous objects in the 
sky. Barnard's comet is at present in ArieB, 
and in the third week of the month wil l be 
few degrees south of Alpha Arietis. 
A brilliant meteor was observed from a place 
near Barnstaple on the 27th ult., and is de-
scribed as having a " tail of a smoky consist-
ency, rather of the shape of an elongated fan," 
which altered its position from tho horizontal 
to the vertical as the body fell. The meteor is 
stated to have been a pale emerald green, with 
a yellow flame apparently playing all over it. 
The Sheffield Technical School, erected at a 
cost of £11,000, in connection with Firth Col 
lege, was opened last Monday, when Sir F . 
Bramwell stated that the City and Guilds I n -
stitute wished to see a technical school in each 
large town, where general science could be 
taught, butattention could be specially directed 
to the particular industry or industries of the 
neighbourhood. Sir Henry Roscoe, M.P., said 
that the prosperity of the State and the skill 
of the artisnn were closely connected, and he 
expressed the hope that the Education Com 
mission would endeavour to introduce into 
elementary schools more practical teaching, 
such as freehand and mechanical drawing, 
lessons in natural science, and manual exercises 
in the use of tools, which would be especially 
useful to young men sent out to new lands. 
Technical schools, however, he reminded his 
audience, are not to teach a trade, but to 
teach artisans the principles of the trades they 
practise. 
Lord Rosebery has endowed a new lecture-
ship in Edinburgh University. The course, 
which wi l l extend over five years, wil l consist 
of thirty lectures on the philosophy of natural 
history. The lectureship has been offered to, 
and accepted by, Mr. G. J . Romanes, M.A., 
L.L.D. , F . R . S . 
At a recent meeting of the Royal Society, 
Dr. Downes read a paper on the " Action of 
Sunlight on Micro-organisms," in which he 
called attention to the fact that the observa-
tions made by himself and Mr. T. Blunt, de-
scribed in papers contributed to the Society 
during 1877-70, had been corroborated by other 
investigators. Dr. Downes now asserts that 
the hyperoxidation of protoplasm by sunlight 
is a general law, from the action of which 
living organisms aro shielded by protective 
developments of cell wall, colouring matter, 
kc. In previous communications Dr. Downes 
had Bhown that sunlight was fatal to sapro-
phytes, and that in tho presence of free oxygen 
the molecule of oxalic acid might, under the 
inflnence of light, be entirely resolved into 
water and carbonio acid. The alterative fer-
ment of cane sugar, a representative of the 
diastases, is also oxidised by sunlight. 
At the meeting of tho Physical Society on 
the 23rd ult. a " Note on some Organic Sub-
stances of High Refractive Power," by Mr. I I . 
G. Madan, was read. The ketone is a thick 
yellow oil ; boiling at a temperature near the 
boiling-point of mercury. Apparently a very 
table, neutral, and harmless substance, like 
Canada balsam, it does not seem to bo capable 
of hardening, hence is not by itself adapted for 
a cement. Its refractive index for tho D lino. 
is 1-fiGR, higher than that of carbonic sulphide, 
while its dispersive power is approximately the 
same. The author has made the bromide of 
the ketone, but it seems liable to decompose, 
with formation of hvdrobrornic acid, which 
acts upon the spar. Mr. Madan also exhibited 
a specimen of metacinnamcne, a highly refract-
ing glass-like solid, obtained by the action of 
light or heat upon cinnamenc. I t possesses a 
refractive index of 1*599 for the D line, and 
would make a valuable cement if it showed a 
firm adhesiveness for glass. 
The Cardiff Naturalists'Society held the 18th 
annual general conversazione on the 21st ult., 
and after the transaction of routine business, an 
unusually interesting collection of antiquities, 
curiosities,and scientific apparatus was inspected. 
Mr. Casella exhibited a collection of meteorologi-
cal instruments, and Messrs. Watson and Sons, of 
High Holborn, had a fine display of micro-
scopes and objects, and at intervals during the 
evening gave " demonstrations " with their new 
lantern microscope. The programme and 
catalogue of exhibits made by members show 
that science meets with due attention in 
Cardiff. 
A second course of eight free lectures to 
artisans and others connected with the building 
trades is announced to be given on Wednesday 
evenings, at 8 o'clock, at the Carpenters' Hall , 
London-wall, on "Matters Connected with 
Building." The first of the course wil l be 
given on Feb. 17th by Mr. T. Blashill, 
F .R . I .B .A. , when the subject wil l be " Timber : 
its Growth, Seasoning, and Preparation for 
Use." 
At a meeting of the Royal' Medical and 
Chirurgical Society Mr. H . Lee read a paper, in 
which he endeavoured to show that the rays of 
light which pass through the pupil and impinge 
on tho tapetum lucidum are reflected again in 
a concentrated form as from a concave mirror. 
He concludes that animals having the tapetum 
(a shining layer existing in the choroid coat of 
the eye in some animals) see better in the 
dim twilight than others. In the horse and 
ruminants it is called a tapetum fibrosuni. and 
in carnivora and seals the tapetum collnlosum. . 
I t is well developed in the horse, but is found 
in deep-sea fish only. Birds have no tapetum, 
nor have bats, imice, and rats, and Mr. Jcssop 
suggested, therefore, that the use of the 
tapetum was to increase the stimulation of the 
retina in animals whose retime are not so sensi-
tive as those which do not possess a tapetnm. 
At a recent meeting of the Society of Ger-
man Mechanical Engineers at Berlin, Privy 
Councillor Stamke, chief technical adviser of 
the Minister of Prussian railways, stated that 
it was quite useless to discuss vacuum brakes, 
as there was no longer any question that auto-
matic compressed air brakes would alone be 
used over the whole Continent. 
The 150th anniversary of the birth of James 
Watt was observed by the Technical Society of 
Winterthur, Switzerland, and was celebrated by 
the Association of Foremen Engineers of Glas-
gow and the West of Scotland on the 23rd ult. 
In the course of his remarks the president of 
the latter made an opjxirtuue reference to the 
genius and ability displayed by William Mur-
dock, who as tho founder and inventor of gas-
lighting, the designer of the first locomotive, 
and of the first oscillating and slide-valve 
engines, deserves a larger share of public 
recognition than he has yet received. Mnrdock 
received but scant recognition from Bonlton 
and Watt until he sent in his resignation, and 
then the firm discovered that he was worth 
£1,000 a year as manager of their works. 
The Rev. T. E . Espin. B.A.. F .R.A.S , . has 
been re-elected Special Observer to tho Liver-
pool Astronomical Society ; also the Society of "M^  
Science, Letters, and Art. of London, have con-
ferred upon him the honorary title of F.S.Sc. 
for his valuable work in astronomy. 
A L L O Y S of cobalt and copper have many useful 
applications. The alloy with 5 per cent, of cobalt 
is particularly useful. I t is as inoxidisahle and 
malleable as copper, as tenacious and ductile as 
iron, and is suitable for rivets and fire-boxes. 
A N international exhibition, similar to that held 
at Antwerp last year, is planned by the city of 
Geneva for 1887. 
y 
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II ol.vi only Im transmitted, a* in the ordi-
m »{ rt|.|> ir'ii in. if , on the other hand, the 
. work tin loosely, no auto let cistern it float 
,n .10, then the movements of the ground 
• np a aerie* of longer and slower undulation 
and 'hi', with it* thin film of mercury, will 
|| ita of unstable equilibrium, and causo 
d iio i;;e to shift ahout. A medium con-
.ntad in asserted to afford the most per-
• rr»nit«. 
I have jo«t r.nno aeross a little volume of 
, . T r i e . , which is about as well done and as 
, . Me to the purposes of the ordinary amateur 
ni r as anything that 1 have so far 
, It i> Balled tii" "Companion to the Ohscrra-
nd liM ben issued by the editors of that 
• i || known lenal, for the current year, ft would 
, , from a short, introduction prefixed to tho 
that heretofore monthly ephemerides have 
1 in the ObftrveUory itself; but that it 
it deenn d advisable to collect them all and 
ii n in advance in a singlo volume. The 
• lit, u I began by saying, is excellent, and 
ir ly adapted to the use of every possessor of 
, • ipe. l e t aM illustrate this by an example 
taken absolutely at random. First, say 
;. I.February 12th. Against this date we find at 
x ' in ••• that it is the M day of the year; that it 
I I iy, that as a fraction of the yoar it is-1150; 
the MM »etl at 5h. 8m. and rises at 19h. 20m.; 
thai the moon rises at Mh. Mm. and souths at 
' rn,: that the Mean Time at Apparent Noon is 
; Itn. 27s.; and that the Sidereal Time at Mean 
iU2th.Oaa.e0a, The whole of this information 
h 5 ri n in one single line. On the samo page, too, 
J.ivo the times of the moon's phases, and tho 
• wbt n meteors and fireballs may be expected. 
I • exhaustive form of calendar is followed by 
• ' rich I of all the planets for every tenth day, 
••• - of their principal phenomena, and the 
at their rising, southing, and setting. To 
take another illustration from these. The amateur 
, been rending about Mercury, and wishes to 
m that planet on February 20th. Looking 
rh, at the Ephemeris of Mercury against the 
• [erred*e, we find that he rises 19h. 10m., 
Lt • •. ih. 4m., and sets 4h. 68m., and that 
1 - - he is, for the observer's purpose, in-
, and 10 on. There arc tables of occulta-
f the eclipses of Jupiter's Satellites, 
E -•:•!<« of those of Mars, Saturn, Uranus, 
t I 'ane (with diagrams). Others for Thysi-
• " tions of .,e Sun and Jupiter, Mean 
P' -f Variable Stars for 1880, with the dates 
.- maxima and minima (these tables are very 
tc), listsof remarkable Nebula? and Clusters, 
.' .- jr< with remarkable Spectra, and of Binary 
t»r»j the hook concluding with a list of one 
1 1 noteworthy Double Stars, Test Objects, 
It' 1 say that tlic price of all this mass of fa-
ll i< one shilling, I do not think that I 
•: I much in justification of my recommenda-
i to every amateur observer to buy it straight-
la e nnc-tion with tho paragraph in your 
itiftcNews" on p. 445, having reference to 
Pi Iiinglev's observations on invisible heat 
tra, which, as you state, were only rendered 
l« by the nseof the rook-salt prisms prepared 
»t. Bcaebear, I shonld really liko to say half a 
• rds on the behaviour of the last-named 
. nil sua in this matter. He has actually suc-
' 1 in polishing so deliquescent a material as 
- dt in such an exquisite manner that the 
worked by him out of it show the nickel 
' i i en the two 1) sodium ones I His mothod 
:••"••»}' itself,'and is just of that character 
Bering the very strongest temptation to its in-
• to keen it. as, what I fancy is called, a 
' ret.' Bat Mr. Brashear is not a mere 
tr*ii raw, whose sola idea is to make every dollar 
••" ""t of his own technical knowledge. He is 
> true nun of science whose first thought is for 
rt| furtherance, and he has communicated the 
» . of the details of his process to the American 
" • •-•linn for t he Advancement of Science for the 
it of anybody and everybody who may have 
ton to repeat the construction in which he 
jlcndidly succeeded. Would that we had 
a little more of snch personal disinterestedness and 
Wrnlifio aeal on this side of the Atlantic. But 
1 Mar, somo of our " shopticians" might 
i • -. (SN page « # ) . 
a BBpoesiMi to answer query 68000 (p. 457) 
neswidy *>:..nont seeing the telescope to which it 
• It seems to me that internal reflection in 
j •ct-glasi (if its component lenses have got 
I might produce the effect complained of. I 
W V e r remember an instance of internal reflection 
P s * "f «n ordinary four-lens terrestrial 
;,•' ,• : r , although it is far from uncommon—in 
anoyfag shape of a "ghost"—in two-lens 
lattnacojuoa] ones. 
. With reference to " R. J . C. S.'s" next query, 
' • ' •" '"'~'"r i-'lte), I can, I think, speak rather 
aore Confidently. If his reflector is—or was—a 
"" « « highest clasB, when it left the 
• the large mirror was a segment of a 
paraboloid, and the little one a segment of an 
ellipsoid of revolution. No octdar inspection or 
even ordinary method of measurement would 
enable your correspondent to distinguish theso 
surfaces from spherical ones; but from the latter 
they did differ in the directions indicated. By his 
polishing with rouge. " R. J . C. S." has simply 
hopelessly destroyed the perfoct e figures of his 
mirrors—that's all, and must send them to some 
skilled reflector-maker to have those figures re-
stored. The mirrors of Grcgorians aren't the 
bowls of silver tablespoons, to be polished up in 
the pantry 1 
Everyone interested in the progress of astronomy 
in this country will learn with unalloyed satisfac-
faction from your "Scientific Notes," on p. 407, 
that Mr. Espin has been re-cleotod as special 
observer to the Liverpool Astronomical Society; 
albeit, the addendum to such announcement will 
set a good many people asking what on earth is 
"The Society of Science, Letters, and Art of 
London"? The association with this very pre-
tentious title is not to be found in the exhaustive 
list published in " Whitaker's Almanack," and it 
rather looks as though it were trying to confer some 
vicarious honour on itself by proffering such as it 
can offer to a man like Mr. Espin. 
With reference to what Mr. Numsen says (letter 
25305) on p. 409 regarding the difficulty which he 
has recently experienced in seeing the 6th star in 
the Trapezium of 9 Orionis, it may not be uninter-
esting if I say that I can entirely corroborate his 
statement as to the faintness of this object during 
the present apparition of Orion. I t is much to be de-
sired that rigidly accurate photomctrical measures 
should be obtained of the 5th and Gth stars in this 
asterism, and repeated at intervals ; in order that 
their periods of (unquestionable) variability may 
be determined. They have both pretty long 
periods. 
Premising that I spoke of the "luuntaeiy fan* 
cus able delay " in the appearance of the title-page 
and index of the volume of the Journal of the 
Royal Microscopical Society, which was completed 
last December, I would venture to remark, in 
connection with letter 25329 (p. 474) that "One 
who Knows " would have made a much more tell 
ing reply to my inquiry had he justified his title 
and given us the real reason for such delay, than 
by the somewhat elephantine " chaff " in which he 
indulges. When Fellows of the R.A.S. have had oc-
casion to complain of the needless delay in the issuing 
of the Afonthly Notices, they have had, at all events, 
some objective reason (quantum valeat), given for 
the lateness of their appearance, such as that the 
printers were behindhand ; that some F . R . S . who 
had sent in a mathematical paper was much too 
great a man to trouble about correcting his proof 
in time—and so on, and so forth. So farj however, 
they have not been met with suggestions (more 
" O. W. K.") that the compositors " may have" 
struck, that the acting editor " may have " gone 
to Roshervillfe Gardens to see tho bear, or that tho 
secretary's clerk " may have" been occupied in 
clearing the snow out of the quadrangle in Bur-
lington House when he ought to have been ad-
dressing the wrappers to tho Fellows. I f there is 
any good reason why the Fellows of the Royal 
Microscopical Society should not have received tho 
index and title page of Vol. V . before now,'why 
aro they not told what it is in a straightforward 
manner ? 
Query 68744 (p. 479) is not quite so intelligible 
as it, preferably, might be. 
-Query 58785 (p. 480), can scarcely be fairly an-
swered in a paragraph ; but I may shortly say that 
no observations have been recorded of the Biela 
Comet Meteors prior to 1872 ; but that when it was 
discovered that tho comet had been disintegrated 
and had vanished (as a comet) altogether, it was 
predicted that its dcoris would probably take the 
form of a mctcorio shower, when the earth crossed 
its orbit on the night of Nov. 27 ;—a prediction 
justified by the result. Presumably, " L . S." knows 
that astronomers altogether dispute that the 
shower seen by Pogson had anything to do with 
Bicla's Comet at all. 
In reply to Mr. Fcnessy (query 68802 p. 480), the 
photograph of Saturn exhibited atthc last meeting 
of the Royal Astronomical Society, was an albu-
menised paper-print from a glass negative enlarged 
from the original. The ball of the planet was, I 
should think, scarcely an eighth of an inch in 
diameter. Yet the detail was marvellous. Notably 
was the Polar capping more distinctly shown than 
it is usually seen in any telescope whatever. I t 
was taken by the MM. Henry, with the 13in. pho-
tographio objective of tho Paris Observatory. 
A FeUo-tv of the R o y a l Astronomical Society. 
57 A O U I L 2 E . — B 4 6 4 . — C A S S I N I ' S D I V I -
S I O N . — " C O R R I G E N D A " TO " C E L E S -
T I A L O B J E C T S . " 
[25331.1—1 MUST thank Mr. Franks (letter 
24937, p. 177) and Mr. Sadler (21941 p. 178) for 
the information they give me re 67 Aquilai. In 
connection with what Mr. Sadler says about the 
way in which the observations of star colours by 
the older observers were often made, it must be 
pointed out that though very important in its 
bearing upon certain alleged cases of variation, 
it is not quite relevant here, where the ques-
tion is not whether two stars have been recorded 
as having been of certain definite colours which 
they have not now, but as to whether two stars 
which are now diverse were at one time identical. 
Smyth and Struve make the stars the same. Webb 
and others make them different: hence the sus-
picion of variability. Mr. Sadler's reference to 
the instances which, in the " E.M." for Nov. 16, 
1878, he gavo of occasions when the same stars had 
been recorded at precisely the same date as being 
of different tints, is hardly relevant to the observa-
tions of 67 Aquiloc which he quotes, or which are 
given in Webb, for the date of no single one is 
exactly tho same as the dato of any other in the 
list. The meaning of the observations can be better 
Been by tabulating them in order of date, hut with-
out reference to the precise hue recorded. 
Date. Observations. Date. 
1781 Stars almost iden-
tical 
1805-75 
1822 Stars identical 1807-04 
1823 ri » 1808-08 
1831 r» » 1808 
1833 It . » 1809-61 
1834 n i, 1871 
1835 n i» 
Stars contrasted . 
1871 
1851 1872-54 
1855 Tints entirely dif-
ferent 
1872-09 
1859 Stars almost iden-
tical 
1875 
1801-73 Stars different 1870 
1885 
Stars identical 
Stars different 
Slightly different 
Stars identical 
Stars different 
Start identical 
Slightly different 
Stars different: > • 
In this table arc included all the observations 
given in Webb, and by Mr. Sadler, as well as Mr. 
Franks'. I t will be seen that tho suspicion of 
variability is quite well enough founded for the 
pair to become the object of special observat ion 
with a view to ascertaining if such variability 
really exist. I t will be noticed that some of the 
observations almost suggest that the period is bnt 
short, and as the different accounts of the colour of 
the larger star do not differ so very widely, when 
full allowance is made for personal and instru-
mental equation, it may be surmised that the 
variation, if existent, consists in the chango of the 
smaller star from whitish to lilac or bluish. This 
object, and others presenting similar phenomena, 
will bo found well worthy of observation, especi-
ally by those who do not think anything celestial un-
worthy notice unless it be a "double" which needs 
an 18in. todivido it, or a comes which requires well-
nigh supernatural vision to detect it. • . 
With reference to Mr. Sadler's suggestions as to 
possible reasons why Bessel did not observe B 404 
(loc. cit.) I would like to nsk two questions—first, 
did Besscl observe each region only once'? and, 
second, as to Mr. Sadler's second suggestion, did 
Bcsscl, or does anyone, smoke a pipe with his eye 
at the telescope ? For it seems to me that it wonld 
not tend to the improvement either of the observa-
tion or of tho instrument, and would be decidedly 
inconvenient. As to Mr. Sadler's remark that he 
docs not know whether Bcssol was colour-blind to 
red, ho could not have been so in the sense that he 
could not distinguish red, for in Birmingham it is 
distinctly said, under No. 277 (p. 330), " Bcsscl, in 
1823. first remarked the striking colour of this 
star. My meaning in saying that I thought 
Besscl paid attention to red stars was mainly this: 
that, at tho time when he observed, but little 
attention seems to have been in general given to 
them, and that notice at all might therefore be 
held to imply special observation. As to Mr. 
Sadler's reference to Karl von Littrow, docs he 
mean that that astronomer saw Vega red, or saw 
Antarcs bluish-white ? It would bo very inter-' 
csting to know. 
Some remarks have been made in recent numbers, 
of the " E . M." as to the possibility of seeing' 
Cassini's division in Saturn s ring with 2in. ef 
aperture, and ono correspondent has said, " I stick-
to the imagination being required as well." In 
this connection. I would refer to an obfervation 
given on p. 13 of Tran'artions No. 2 of the Liver-
pool Astronomical Society, and made March 23, 
]884. 1 can assure your sceptical correspondent 
that in this case thcro was no " imagination " at 
work, only a fine o.g. and splendid definition. How-
ever, in most of these cases it may be observed 
that the sceptics resemble thoso who say that the ' 
phosphorescence of the dark side of Venus has no 
existence—viz., they are persons who have not 
managed to see tho thing for themselves, and 
therefore mako sure that no one clsn con have. ' 
seen it. , •• ' '„". 
Tho two lists of u. Corrigenda in. Celestial lOb-
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scientific point of view. Continuing, however, to 
treat it in this light, i t matters nothiug whether 
the Triass io remains are thoso of marsupial or 
placental forms. I t suffices that they were four-
footed mammalia, and prior in appearanco to the 
great Jurassic reptiles, B y the way, " crccpin 
things " were anterior to this by aeons. " C . J . L . 
seems to imagine that ho proves a contention by 
repeating i t ; but this is not so—it is not indeed. 
What docs " X . Y . Z . " (reply 58741, p. 03) mean 
by " the pole of the moon's declination i " 
T h e lcnse9 of the objective belonging to " H . A.' 
(reply 581)55, p. 04) retrain readjustment in their 
cell , and this can only be done by a skil led object-
glass maker. H e must not attempt the task 
himself . 
Since I wrote the paragraph in my letter (25435 
on p. 29 on the New T i m e , a most important am 
valuable contribution to the discussion of that 
question has been made by the Astronomer-ltoyal, 
in tho shape of a lecture delivered at the Roya l 
Inst itution on F r i d a y night last. A s a lueid 
popular exposition Of the whole subject, and as an 
epitome of the very strong arguments in favour of 
the change, Mr. Christie's discourso leaves nothing 
to be desired. I t is to be hoped that it w i l l bo 
reproduced in cxtcnto in some cheap form, in order 
that the very weighty reasons advanced before the 
select audience in Albcmarle-street may come 
under the consideration of that enormously larger 
section of the public who aro interested in the 
' possession of a simple, accurate, and unmistakable 
method of reckoning timu. T h e nation which in 
1752 suppressed 11 days entirely in the year, so 
that the 2nd and H t h of September were sequent 
(and, in point of fact, September consisted of 
1!) days only), should surely not haggle oyer tho 
simplification involved in tho reckoning of the 
21 hours consecutively, on the wholly inadequate 
plea that it would seem odd to people at first. O f 
eourso it would ; but I venture to say that after a 
week or so the 21 successive hours would become 
as famil iar to tho ordinary'man of tho world as 
they are now to the astronomer on tho face of his 
sidereal clock. 
A F e l l o w of t h e R o y a l A s t r o n o m i o a l S o c i e t y 
T H E N E W V A R I A B L E S T A R , 11 C A N I S 
M A J O R I S . 
[25491.]—Mit. F R A N K S (251.17, p. 31) is quite 
correct as to the variabil i ty of 11 Canis Majoris . 
O n January 31st I observed i t as only M L and at 
onoo wrote to M r . Goro, informing hiui that tho 
Btar must be variable. O n F e b . 6th, M r , Uore 
wrote to me as follows :— 
" L a s t night ( F e b . 3rd) I got an observation of 
your stars—11 Canis Majoris—in a clear, moonless 
sky. . I estimated it two steps brighter than'your 
(3), and one step brighter than (-1). 11 must be 
variable." 6-7. On I V b - 0 1 observed it as equal 
to ( I ) , or 5-ri; cm I'M., l i t ) , the s U r was 6.8 ; and 
OB F e b . 15th lit . . re Observed i t as 5-7. 
T h e i»>li have been used as comparison 
stars :— 
He i s . Gould. H . P . E s p i n . 
J a n . 31,1886. 
(1) L L : 12825... 5-8 5-3 4 97 6-3 
(3) L L : 18059... C-3 6-7 5-29 5-9 
(4) L L : 13173... 5-8 5-8 5-33 6-8 
M y magnitudes assigned on J a n . 31st have been 
adopted throughout the observations. 
M r . Gore informs me that i t is rated as 4J by 
Lalande , and that Henckc , in corrections to 
S I F 7 I U S 
• Lalande's Catalogue, estimates it 4 mag. Heis 
and Argclander make it 5'0. O n J a n . I, 1879, i t 
was observed by me in a sequence of stars as 5'5, 
ji Canis being rated of the same magnitude 
T h e star is so easily found from .. Cauis Majoris 
that I trust some of your readers w i l l observe i t 
from time to time. T h e little diagram w i l l show 
tho position of the comparison stars. 
T . E . E a p l n . 
High-stroet, Wolsingham, Darlington, 
March 13. 
T H E M E T E O R S H O W E R S O F B I E L A ' S 
C O M E T . 
[25495.]—MB. B A L L O T ' S chart (letter 2513(1) of 
the meteor tracks he recorded from the shower on 
November 27th last is as curious as it is interest-
ing. I f the 21 paths which his diagram contains 
are accurately produocd in their positions and 
directions—and there seems no reason to doubt the 
fact—it would certainly appear that the radiant of 
tho Andromcdes, as seen from the Transvaal , 
was 121° S . S . E . of that observed at stations 
in Northern latitudes. From a mean of 33 of tho 
best determinations of the radiant, I find it to have 
been situated at 
R . A . 23-70, Dec. N . 44-3°. Nov. 27, 1885. 
Prof . Herschel , from 35 of the most accordant 
positions derived from the, observations of the great 
shower of 1872, fixed the mean radiant at 
R . A . 25-1°, Dec. N.42-9". November 27,1872. 
M r . Bal lot describes his radiant as between e and 
7 T r i a n g u l i ; I mako this approximately 
R . A . 30J, Dec. N , 32J°. November 27, 1885, 
which is about 121° S . S . E . , as already mentioned, 
of the mean radiant I obtained for tho same 
phenomenon. 
I t is most unfortunate that, apart from M r . 
Ballot's results, there are apparently no descrip-
tions whatever of the observed features of the 
shower as seen in southern latitudes. I can find 
no other records, cither of tho displays of 1872 or 
1885, which may be compared with your corre-
spondent's to test the validity of his discordant 
radiant. T h o differences in the latitudes of tho 
Northern observers exhibit no traces of any dis-
placement of tho radiant, nor could we well ex-
pect to liud a material displacement, as tho stations 
are not separated wide enough, and of course a 
rather l iberal margin must bo applied to errors of 
observation. Comparing half a dozen fair ly repre-
sentative records, the figures for tho radiant 
a r e : — 
Observer. Station. L a t . N . Radiant . 
H . Hildebranson . . . Upsala . . . (it)"... 2:1" + 45° 
C . A . Jenkins Oxford . . . 52 . . . 23 + 44 
M . Perrotin Nice 43 . . . 24 f 43 
R e v . J . Scoles Malta 30 . . . 21 + 44 
R . BE. West I icyrout . 34 . . . 261 + 43J 
Major G . Strahan, Agra 27 . . . 2 0 ^ + 4 0 
There are no appreciable difference* ha these; 
but that counts for very little, as we have no 
positions near tho Equator or S. of it, w i th the 
sole exception of Mr. Ballot's results, published in 
your columns, which, it seems to me, is extremely 
significant as proving that theapparent astronomical 
radiant is really dellected eunsiderably towards the S. 
by tho effects of terrestrial attraction. T h e uieteor 
paths projected on his chart afford conclusive evi-
dence that the radiant he assigns to the display is a 
reliable one. There arc a fair proportion of the 
courses moving in H . A ., which show tho declina-
tion of the radiant, as he gives it, could not have 
been far out, while several of tho meteors are 
actually directed toward tho position N . W . of 
y Andromeda?, as observed in tho northern hemi-
sphere. Unless, therefore, some curious mistake 
has been made, M r . Ballot's observations introduce 
a new and very interesting feature to notice. 
Relat ive ly to tho earth, the motion of the Hiela 
meteors is 9"7 miles per second, according to Prof . 
Weiss, of Vienna ; but this velocity is augmented 
by the earth's attraction some two miles per 
second, so that on entering our atiuoHphcro the 
speed is 1 M miles per second. Trave l l ing so very 
slowly, compared with the great majority of other 
Bystems, these meteors must be sensibly perturbed, 
and supply a very favourable test, as pointed out 
by M r . Cowper Ranyard nt the last meeting of the 
Roya l Astronomical Society, as to the extent of 
tho influence exercised by tile earth's attraction in 
causing the directions to deviate from ttic true 
orbital motion. 
I t is to be hoped M r . Ballot wil l renew his ob-
servations of this particular shower next November. 
I t is extremely probable that a few of the meteors 
may be seen on or about November 20th or 27th. 
Feeble showers of Andromedes were noticed both 
in 1877 and 1879, so that the meteors of this stream 
aro obviously distributed along a considerable 
range of the orbit. Moroovor, at the important 
epoch next Novcmbir tho moon wi l l be wholly 
absent from the night sky. Should your corre-
spondent, therefore, observe a few of the very 
slow trained meteors from tho same immediate 
region of f —7, Tr iangul i ho wil l know the previous 
result of Nov. 27th, 1885, is well corroborated. 
Bristol , March 27. W . P . D e n n i n g . 
A P L E A F O l t THE P L A N E T O I D S . 
[25490 . ]—THE very inter, sting letter of M r . W . 
Wilson in your last number suggests the following 
remarks. T h e statement that " i f the phtnetoSda 
were fragments of a disrupted planet, they would 
one and all annually pass accurately through tho 
placo where the explosion took place," is true only 
on the condition that the sun is the only attracting 
body—and, therefore, only approximately true. 
T h e solution of tho following p r o b l e m is more 
to be hoped than expected:— 
1. What is the position and diameter of the 
least sphere through which al l tho planetoid* pus 
in every revolution? 
2. Assuming that they were onco projected from 
the centre of this sphere, through what time mat 
the perturbing attractions of the planets have acted 
to produeo their prosent orbits ? 
T h e approximate solution of these problem; • 
would give the approximate time of the disrupt i..:: 
i f there was but one explosion, and we need not 
abandon the theory of Gibers or resort to the-
hypothesis of secondary explosions, t i l l it hfifl beec 
proved that the diameter of the least sphere, in-
cluding parts of all the orbits, is greater than 
oould have been produced by tho perturbation 
tho plauets in any length of time. 
J . K . S m y t h i e s . 
[25197.]—I WOULD like to make a few remark*, 
on one or two points in D r . Wilson's letter (15402) 
on this subject. I n reference to the extracts !ic 
gives from three popular books on astronomy, 
urging that tho pb-uetoids cannot be the fragment1; 
of a destroyed pla.rut, I agree with him that it it-
doubtful if the assertion in tliB first and third 
extracts can be maintained—viz., that i f the plane. -
oids are portions of a largo planet they woald til 
pass through the spot where the disruption took 
placo. T h e y would certainly do so in the ages, 
following the disruption ; but in the course of time 
the attraction of the major planots would alter the 
shapes and positions of al l their orbits so that a com-
mon place of intersection would disappear, vti 
(assuming disruption to have taken place) probably 
did so very long ago. T h i s has been pointed out by 
Ncwcomb, and the truth of it wi l l be readily see) 
by persons conversant with celestial mechanics. 1 
believe the mathematical proof which the wi'"': is 
of the first and third extracts speak of i» I»nck<' -. 
which would only hold good if the disruption hail 
taken place within the last few thousand years, and 
i f this is the only proof they refer to, I am inclitm 
to think it is unfortunate they did not examine tk. 
statement more closely before giving it a wide 
circulation. I t w i l l be noted that Proctor in tin 
second extract does not advocate Encke ' s theory, not 
indeed any other. I t would, therefore, seem to m 
that the usual objections to Olbcrs's disruptivi 
theory are not sound. 
Dodo's " L a w of Distances," being purely empiri-
cal , has nothing to do with the question. 
I do not quite understand for what reason D r . 
Wilson refers to Kepler's '' T h i r d L a w . " I n 
practice the mean distances of planets aro deduced 
from their mean motions and not by direct obawn I 
tion. T h e agreement with Kepler's " T h i r d 
L a w " must therefore be exact when the piwteff. 
are taken into account. 
D r . Wilson writes that "a frac tured ring would 
deposit its fragment* pretty nearly in tho plane oi 
its own rotation." T h i s is doubtless true ; but fas 
the course of are-, the actions of the major planet-
would disturb this arrangexneot, and his objection 
to the " r i n g theory " i- not tenable. 
T o save space 1 do not give mathematical proof of 
tho objection to Kuoko's theory, but w i l l endeavour 
to do so if wanted. 
D r . Wilson thinks that some of the comets may 
be parts of a disrupted planet. T h e fact that 
nearly a l l the short-period eokiets move direct. Mad 
their mean distances range from about 2 to i 
(earth = 1 ) gives this idea aprimt't-facie probability. 
T r i a . 
L U B R I C A T I O N O F C L O C K - W O R K S . 
[25498.]—" W o i . F E N B U T T E L ' s " lettor (25-177) 
reminds me of an experiment tried some 40 or 50-
yoars s ince—I think at Arnold's, in the Strand— 
on lubricating the pivots, and probably the pallets, 
of a clock with plumbago. 
T h o plumbago was chosen of the finest quality, 
ground fine, and elutriated with great care—in 
fact, it was only the fine scum which lloated on the 
water that was used. T h i s was dried, mixed with 
pure alcohol, and painted on the pivots. The clock 
was run for some months, and on examination the 
coatitig was found perfect. 
Perhaps some of your readers may recollect th is-
interesting experiment better than I do; if so, 
wi l l thc-yjciudly »uy where the account of it is to 
befouudjV I t may be in " O l d Jauiieson," the 
I'liit."May., or the I'rocettlingt of tho Society ot 
A r t s . R o b t . J . L o c k y . 
G R I N D I N G - A N D P O L I S H I N G G L A S S 
S P E C U L A . 
[25499.]—I O I T B under the abovo heading all 1 
have to say' uit the reflector, so that it may be 
easily found by others, and kept together for future 
reference; thus I shall include tho silvering of 
glass' specula, and i>olishing of tho silver surface. 
Th'e letter of '• Pen-y-van" (25257) calls for 
somo remarks, for his sweeping condemnation of 
the silvcr-on glass rcliuetor is f a r too severe. No 
doubt it has its it fects, so has the refractor, and 
tho metallic retlector, for nothing is perfect under 
the sun. Now many of the defects of the silver-
on-glass reflector can '.e dono away with, or 
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Ho finds tha t i n common w i t h " Bordeaux 
red." safranine , and other co lour ing agents of 
tdmilar character , tho peptonisntion of m u s c u l a r 
librine is d i s t inc t ly retarded. 
Prof . A . V o g e l communicates to tho M u n i c h 
Academy a s tatement tha t p lants do not a l w a y s 
contain the i r charac ter i s t i c a lka lo ids w h e n 
grown nndcr other t h a n n a t u r a l condit ions. 
T i m s the hemlock, w h i c h y ie lds conino in 
l l avar ia , is innocent of tha t a l k a l o i d w h e n 
growing in Scot land, and tho tropica l c inchonas , 
when cu l t iva ted i n our hot-houses, do not y i e l d 
quinine. I t seems tha t Birailar r emarks m i g h t 
he made in connection w i t h t a n n i n , w h i c h is 
found in greatest q u a n t i t y i n trees w h i c h havo 
had a f u l l s u p p l y of d irect s u n l i g h t . 
A l though zino plates are u s e f u l in prevent ing 
Uio corrosion of steam-boiler plates, i t should 
bo thoroughly undorstosd t h a t a n y boilor con-
taining t h e m is not to be used to condonso 
water for dietet ic purposes. D r . J . W a r d , of 
Sutton Coldl ic ld , has had experience of the i l l -
effects produced w h i l e a c t i n g as ship's surgeon, 
and pert inent ly c a l l s at tent ion to the danger o f 
using water w h i c h has been i n contact w i t h 
zinc w h i l e i n the condit ion of s team. 
The G r a n d T r u n k R a i l w a y C o m p a n y of 
Canada intended to send one of the i r n e w loco 
motives to the C o l o n i a l E x h i b i t i o n , but photo 
graphs are to be forwarded instead. T h e 
locomotive is No. 443, of the M o g u l type, w i t h 
six coupled whee l s 5f t . 2 in . i n diameter. T h e 
cylinders are 18in. i n d iameter w i t h a stroke 
of 2(iin., a n d the boi ler b a r r e l has a diameter of 
"3in., w i t h a grate snr face of 6f t . l i n . b y 
2ft. l l i n . , a n d 213 2 in . i ron tubes. T h e tender 
has a capac i ty of e ight tons of coa l a n d 3,000 
g i l lons of water . 
The F r e n c h Senate offers a pr ize of f r o m 
2'),000 f r a n c s to 50,000 f r a n c s to a n y chemis t 
who s h a l l d iscover the best p r a c t i c a l method 
for m a k i n g researches w i t h the v i e w of ascor 
taining the tox ic pr inc ip les a n d impur i t i e s con 
Wined in " v i n i c a lcohol ." 
Guthrie's telephono w a s invented b y a resi-
dent of L e e s b u r g , Ohio, a n d is sa id to differ 
from any other device of the k i n d , as a direot 
'•:rrent is used instead of induct ion . T h e 
ticking of a w a t c h is d i s t inc t over throe miles , 
and speech is possible t h r o u g h a c i r c u i t of a 
thousand miles . A s a patent has been granted 
we ought soon to hear more of th i s device. 
LETTERS TO THE EDITOR. 
The S w a l l o w a s a S u r g e o n . — D r . Walter F . 
Morgan, of Leavenworth, K a n . , sends to the 
Mc-liral Record this curious account of what may 
V' called, aviarian surgery, related to him in 187(5 
fcjF the bite Joseph O'Brien . E s q . . of Cleveland, O . : 
"On g"ing into his barn, Mr. O'Brien discovered a 
nnttow'i nest; and, being a natural observer and 
lover of animals, he climbed to the nest, and found 
in it two young swallows, one being smaller and 
i <i vigorous than the other, and having a slighter 
c in ring of feathers. Upon taking the young bird 
m hi* band, he was astonished to find one of its 
very thoroughly bandaged with horse-hair*. 
Having cu cfully removed tho hairs one by one, he 
• u still more astonished to find that the nestling's 
V t W broken. M r . O'Br ien carefully replaced 
I h e b i r i i i its nest and resolved to await further 
•! ••.••loomints. Upon visiting tho 'pat ient ' the 
n"xt day,^  the leg was again found bandaged as 
J**>J*i The bird-surgeon was not again inter-
fered « k'n, and the case being kept under observa-
tion, in about two weeks it was found that tho hairs 
were bring cautiously removed, only a few each 
•ajfj and finally, when all were taken off, the 
ealbitWM distinctly felt, and the union of bono 
evidently perfect, as the bird was able to fly off 
• " i i tU mates. Such instances may seem incredi 
bit to U N M nek yet proparcd to fu l ly acce 
Kiota of the scientists—viz.. 'thatthe inteM 
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th! E N G L I S H M E C H A M I O , 332, Strand, W.C. 
All Cheques and Post-office Orders to be made payable to 
1. F i S S M O I l K E D W A K D S . 
In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
tchich it appears. 
" I would havo evoryono write what ho knows, and as 
much as he knows, but no more ; anil that not In this only 
but In all other subjects : For such a person may have 
some particular knowledge and experience of the nature 
of such a person or Btich a fountain, that as to other things, 
knows no more than what everybody docs,and yet, to keop 
a clutter with this little pittance of his, will undertake 
to write the wholo body of physicks, a vice from whence 
great inconveniences derive their original."—Montaigne' 
Essays, 
N O V A A N D R O M E D 2 E , A N D W H A T 
W A S I T S C O L O U R A N D M A G N I 
T T J D E P 
[25033.]—I M A Y add to the interesting account 
of M r . Sadler (25584, p. 145) that my last observa-
tion of tho Nova was on March Gth, when it was 
glimpsed but with difficulty, and rated as m. 13-5. 
T h e telescope used was the lT^in. equatorial re-
flector with a power of S00. T h e minimum visibile 
of this instrument is 15 0. T h e bright background 
of the nebula would, I believe, obscure the stars 
up to about l £ m . above the minimum visibile. 
T h e determinations of magnitude of the Nova 
in Andromeda are certainly most perplexing. A l l 
the observers have conscientiously recorded their 
observations, and with the fu l l knowledge that 
these observations would be compared inter se, and 
the result is very instructive to us al l . 
L e t us oomparo a few of them together. 
Pr i tchard . Be l lamy. Baxendel l . E s p i n . 
Oct. 7 10-05 11.3 10 8 8-8 (Oot.9) 
„ 16 9-96 11-1 
* l animals differs from that of man only in/deg 
and not in kind.'" J 
fligencc 
" groe, 
port by Mr. 
tho New 
the 
A I l l ' U X O W paper, or rather, a r; 
Joan liigelow, who was appointed/by 
i "rk Chamber of Coinmerco t r examine 
,'. '"' •''•» *'»nal, has been issued. H e says that i f 
• " wort be vigorously prosecuted unti l the end of 
"»•-year,about one-fifth of the excavation work 
«111 be completed. Ho also says there is no oxist-
1 : r:nation that wil l enable any one to arrive 
M i w o b ibU estimate of the time of completion or 
"l the Cost, for many things regarding labour, and 
I that may havo to be overcome, but of 
Wuen only tho possibility or probability aro at 
ptfsenl seen, may yet appear that may havo tho 
• O H radical effect on tho projeot. 
On Dee. 10 Be l lamy made it 14-0 ; my obscrva 
tion of Doc. 11 gives it as 11*8« Now, as regards 
its disappearance, wo have as follows:— 
Nov. 1—5 (?) seen with averted vision, 4\ia. re-
f r a c t o r — F . R . A . S . 
Nov. 8 not distinguishable, Oin. refractor— 
Baxendell . 
Nov. 17, quite gone, Kin. refractor—Rand Capron. 
Dec. 10, 14 mag. 7in. refractor—Bellamy. 
Dec. 24, not difficult, 18Jin. reflector—Perry. 
Dec . 20, faintest star ever seen, 16in. refractor— 
Swi f t . 
J a n . fi, invisible with 880, Sin. refractor—Hunt. 
F e b . 7, near l imi t of visibi l i ty, 26in. r e f r a c t o r -
H a l l . 
March G, 13-5 glimpsed, H J i n . ref lector—Espin. 
F o r the colour we havo— 
Sept. 3, ye l lowish—Franks, Hopkins . 
Sept. 3, orange—Baxendell. 
Sept. 3, greenish—Brooks (throughout his obser 
vations). 
Sept, 4, b l u e i s h — F . R . A . S . 
„ pink or pinkish yellow—Bone. 
„ reddish yel low—Tarrant . 
Sept. 5, orange—Peek. 
Sept. G, greenish white—Woodside 
„ yellow—Lohso, 
W e w i l l now pass on t / a later date 
Sept. 27 to Dec. 11, vellowish whi te—Espin . 
Oct. 1G, white or bl/c—Bone. 
Oct . ?, b lu i sh—Franks . 
Nov. 3, b lu ish—Tarrant . 
Sept. 27, orangn^-Baxendell. 
Sept. 30, pale rfrange—Greenwich. 
A n d now wir may well ask what was the magni-
tude and the/Colour of the star ? 
W i t h the/Nova in Orion our troubles seem to be 
recommencing. W e have 
N O V A A N D R 0 M E D 2 E . 
[ 2 5 G 3 4 . ] — C O N T R I B U T I O N S continue to appear 
in your pagos under this head. Probably the follow-
ing extract may bo of interest to your numerous 
astronomical readers. I t is the strongest evidence 
I have yet seen supporting one of tho views enter-
tained regarding the locus of this singular object. 
T h o terms in which it is expressed are sufficiently 
impressive, without any attempt on my part to 
spoil it with the addition of words. 
" There seems to be considerable difference of 
opinion as to whether tho new star is to be re-
garded as having a real physical connection with 
the nebula, or as being connected with it in appear-
ance only. M . Trouvelot ably pleads for the latter 
view. Comparing the present aspect of the nebula 
with the chart ho mado of it in 1874, lie finds two 
now stars in the central district, ono being tho 
present Nova, the other a star of the 13th or 14th 
magnitude, which precedes it by about 20s. B u t 
he believes that the nebula itself has undergone no 
change during tho appearance of the Nova, the 
impressions to the contrary being, he thinks, due 
to the superior light of the star having overjiowered 
for a time the surrounding portions of the nebula; 
so that the arguments ounded upon these supposed 
or apparent changes lose their force. T h e 1874 
chart shows some 1,28.) little stars, which by their 
feebleness and crowding present the characteristic 
features of tho Mi lky Way, which appears to ex-
tend somewhat beyond the nebula, and these stars 
also appear to become less and leas numerous the 
further the observer travels from tho Mi lky W a y ; 
but none of the stars visible upon the nebula show 
diffused or ill-defined borders, so that they are 
probably neither in the nebula nor behind it, but 
before it, forming part of the Mi lky Way . A n d 
as the two new stars alluded to are also well and 
clearly defined, ho argues that they also are con-
nected with the Mi lky Way, and not with the 
nebula, which he regards as lying behind it." 
I t has been urged on high authority that a3 the 
spectrum of the Nova and the nebula correspond, 
tho two thereforo are physically connected. Now, 
from this line of argument, it appears as rational 
to conclude that because the spectrum of a celestial 
object near Polaris corresponds with the spectrum 
of a similar object near tho Southern Cross there-
fore these two are physioally connected. I n ono 
sense the deduction is sound, as a l l things in tho 
univorso aro connected ; but not in that iuimediato 
relationship as suggested abovo. 
Southampton, A p r i l 24. S. S . 
m  
J a r v f l ^ P r i t c h a r d , 674. 
— E s p i n , 7 0. 
J a n . G—Gore, 7'3. 
J a n . 16—Gore, 7*7. 
J a n . 18—Pritchard, 6-8. 
F e b . 23, 7-03—Pritchard. 
„ 24, 9-6—Gemmill. 
M r . Pritchard's observations are mado with a 
photometer. M r . Gcmmil l 's observation is ful ly 
confirmed by an independent letter at present by 
me as I write . 
I trust no reader of " Ours " w i l l deom that I 
am wri t ing to throw doubt on tho b-ntd-Ji'Ic 
character of the observations here recorded. A l l 
that I would deBire to show is th i s : that every 
recorded observation must be prefaced with an 
admitted fal l ibi l i ty in the observer, and, first and 
foremost, I would take tho lesson homo to myself. 
T . E . E s p i n . 
H igh-street, Wolsingham, Darlington, A p r i l 17. 
T H E N E W M E T H O D F O R C O M P U T -
I N G O C C T J L T A T I O N S A N D S O L A R 
E C L I P S E S — C O M P U T I N G S O L A R 
E C L I P S E S — T H E T O T A L S O L A R 
E C L I P S E O F 1 8 8 6 , A U G U S T 2 9 , A T 
B E N G U E L A , A F R I C A — E L E M E N T S 
F O R C O M P U T I N G T H E E C L I P S E F O R 
A N T P L A C E W H E R E V I S I B L E . 
[25635 . ]—THE computation of a solar eclipse by 
my method is very similar to that of an occupa-
tion already described on pages 179, 200, and 278 of 
V o l . X L I I . , and the " elements 1 from which 
the computations aro made, are to bo found in the 
American JCphemerisand Aauticat almanac. 
T h e eclipse is to be projected on the funda-
mental piano, as in the case of an occultation; but 
in computing the phases of tho eclipse wo use in 
this method the radii of tho moon's penumbra and 
hadow, as cast on tho earth's surface, instead of 
the sum and difference of the sun's and moon's 
semi-diameters, as is usually done; consequently, 
we do not project the apparent paths of the sun 1 
and moon, but the apparent paths of the observer 
and moon's shadow. I t wi l l be easily seen that 
when the moon's penumbra and shadow aro pass-
ing over tho earth's surface, an eclipse wi l l l>cgin 
or end at any certain place when that place is at a 
distance from the centro of tho penmiilua equal to 
its radius. L ikewise , tho totality or annulus w i l l 
begin or end at any certain place when that place is 
at a distance from tho centre of the shadow 
equal to its radius. Such really is tho case with 
occultations. T h e radius of tho moon's shadow, as 
cast by the star, is employed, and not the moon's 
semi-diameter ; but the star is so very remote, and, 
having no apparent soDii-diaracter itself, tho 
radius of tho moon's shadow is exactly equal to its 
semi-diameter. Consequently, in computing occul-
tations to mako tho matter more easily under-
stood, I have said that we omploy the moon's semi-
diatnetor, and not tho radius of tho moon's shadow 
as east by tho star. 
F o r eclipses, tho " elements " contain the radi i 
of both the moon's pouumbra and shadow, as pro-
jected on tho fundamental plane. These radii 
vary according to tho distance of the observer from 
that plane, the penumbra mid annulus decreasing 
and the shadow increasing as the distance i n -
creases. These distances and radii are to be com-
puted by an easy process hercaftor doseribod. 
Perhaps I cannot bettor explain the metl o l 
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D R A W I N G P L A N E T S A T T H E T E L E -
S C O P E — E L S H E I M E R T H E P A I N T E R 
— A D J U S T I N G A H E L I O S T A T — D I A -
P H R A G M S I N A T E L E S C O P E — T H E 
S U G G E S T E D C H A N G E I N T H E A S T R O -
N O M I C A L D A Y . 
[25660.]—I W O U L D just pay, in connection with 
le t ter 25611 (p. I (17), that I find a blacklead pencil 
and a " stump " the most effective materials for de-
lineating planetary detail at the telescope. T h e 
stump gives just that softness which characterises 
the markings seen upon the planets, and affords a 
very natural effect. 
1 think that thore must be some mistake about 
the date on tho back of " Colonist's" picture 
.(Vinery 59422, p. 180), as A d a m Elshe imer , tho 
painter, was not born unti l 1674. A real examplo 
•of his work is worth a largo sum of money. 
His undoubted pictures are landscapes, with his-
torical figures introduced into them on a small 
scale. 
I n answer to query 59446 (p. 201), the adjust-
ment of a hcliostat is, in effect, tho same as that of 
an equatorial, for which see V o l . X V . of the 
E N G L I S H M E C H A N I C , p. 629. 
T h e rule for rinding the position and size of tho 
diaphragms inserted in astronomical telescopes, 
•asked for by M r . G r e y in query 59469, on p. 202, is 
•simplicity itself. Three or four such diaphragms 
—ur half-a-dozen i f he l ikes—may bo inserted 
between the objective and its focal point, the 
aperture bearing tho same proportion to that of the 
•Ojeot-jiaM that tho distance of the stop from the 
focal point docs to tho entiro focal length of tho 
instrument. F o r example, suppose that we aro 
•dealing with an objective of 6in. aperture and 
75a . locus, and suppose that we want to put in 
•one of our stops 26in. from it . T h e n 25in. is one-
third of 75in., and honco our stop is two-thirds of 
the entiro focal length ot tho telescope 
from the focal point. Hence the opening 
must be two-thirds of 5in., or M i t e . H a l t -
way between the object-glass and its focus— 
i.e., 37-Ain. from it—the aperture of our diaphragm 
would have to be half 5 m , or 24in. Or , suppose 
that our third diaphragm was 25in. from the focal 
, point of the objective, then 25 is one-third of the 
entire focal length, and tho oponing of our stop 
must bo one-third of 5 i n , or l-67in.. and so on. 
Shortly, wo find the aperture of a diaphragm by 
•dividing the diameter of tho objoct-glass by the 
portion of the entire focal length constituted by 
<:hc distanco of such diaphragm from tho focal 
.point. I n this way we cut off a l l extraneous light, 
and utilise the entire aperture of the instrument. 
The proposed change in tho astronomical day 
K a n dei-idodly to hang fire. T h e superintendents 
t U M American Nautical Almanac and of the 
Berlin Jnkrkuci make no secret of their strong 
abjection to it. A f t e r the opposition offered by 
' I n I 'rincli delegate at tho Washington Congress, 
dm-s not seem l ikely that tho Connaiisance des 
f i mpt wilt take the initiative ; while in England 
' In- authority or authorities of the Nautical 
Almanac f o r m e [snort suo) " a masterly policy of 
inaction." A n d so, in the expressive Americanism, 
the whole thing is allowed "to slide." 
A F o l l o w of t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
S U N ' S D I S T A N C E . 
[ 2 5 6 6 1 . ] — T H B communication by " F . R . A . S . " 
• i p. ni l . relating to Prof . Newcomb's method of 
Hmiwg to- sun's parallax, lias, doubtless, been road 
•nth gr< at interest, Bnd there is ono further point 
• watch information wil l certainly bo aeccpt-
mathematicians, and it is this, " Wha t is 
the method used by Prof . Newoomb for deter-
mining the velocity of l i g h t ? " or, rather, since the 
Cit ing ta i l might be troublesome, it may suffico to 
i'ut it in the following way:—Veloc i ty = | , ,hence 
1:1 every eat* there must be two observed quantities 
to determine it. I n tho case of tho velocity of 
light, the two usual methods require, the one of 
them a knowledge of the diameter of earth's orbit, 
and the time that light takes to cross i t ; in tho 
other tho coefficient of aberration and tho 
velocity of tho earth, which lntter involves dist-
ance from sun. I n like mmner every conceivable 
method must require two independent quantities. 
Would " F . R . A . S.." who appears to havo the 
means at hand, kindly say what aro the two quan-
tities upon which Prof . N . founds his value of the 
velocity, of course, to be available for rinding the 
true parallax. T h e y must not be derived from a 
knowledgo of his distance ; but as they havo been 
applied to do so, probably some more measurable 
space than the earth's radius must have been used, 
or, at least, some quantity independent of it. 
W . G . P . 
J U P I T E R . 
[25662.]—A S I M I L A R appcaranoe to that de-
scribed by M r . Grove (letter 25585) was observed 
by myself some years ago—namely, on August 21, 
1867, on which evening for nearly two hours 
Jupiter was seen without satellites, in tho Benso 
that they were either eclipsed, occulted, or in 
transit. T h e following extract from my journal 
relates to the third satellite :— 
" A t about l l h . 2.1m. the shadow of I I I . went off 
the disc, and soon after I I I . itself shone as a bright 
spot near tho l imb on the south equatorial belt. 
A t about l l h . 50m. the satellite itself was free 
from the limbs, which (from the effect of contrast?) 
appeared much flattened near the point where the 
satellite left the disc." 
T h e observation was made with my 7Jin. re-
fractor, and magnifying power 191. The appear-
ance is probably due to some visual or optical 
illusion, rather than to any instrumental defect. 
G e o r g e K n o t t . 
Knowlcs Lodge, Cuckfield, A p r i l 29. 
J U P I T E R — N O V A A N D R O M E D - f f l - T H E 
B I R M I N G H A M W I R E G A U G E . 
[25069. ]—IN acknowledgment of the request 
made by M r . Denning (letter 26527, p. 102) for 
observations of the red spot on Jupiter , I send the 
inclosed sketch of the planet, made at 9.35 p.m. on 
S O U T H 
NORTM 
A p r i l 26th, the rod spot being then a little past the 
central meridian. T h e great spot, though some-
what pale, and divested of much of its former 
glory, was a tolerably distinct object, and its 
juncture with the dark polar (or, more correctly 
speaking, temperate) belt immediately to the sooth 
was quite evident, thus being in confirmation of 
the statements made by M r . Denning and other 
Engl i sh observers. Indeed, part of the southern 
border of the spot seemed to lose its sharpness of 
outlino where it merged into the diffused shading 
of this dusky belt, which here protruded to meet 
i t ; the samo belt exhibited also another similar 
bulging towards the north, a little following that 
which touched the red spot. I t does seem passing 
strange that the Americans, who are usually before-
hand with us in astronomical matters, should fa i l 
to detect such an obvious phenomenon as this con-
nection between a belt and the red spot, as its 
appearance is sufficiently pronounced to place it 
within the grasp of a moderate aperture, and, 
because of their own failure, cast doubt upon tho 
evidence of so experienced an observer of planetary 
detail as M r . Denning, who would be scarcely 
l ikely to publish such observations until he had 
thoroughly satisfied himself of their objective 
existence. Returning to tho sketch, it wi l l lie scon 
that the sudden curve of the S. equatorial dark 
belt, closely following the great spot, was a strongly-
marked feature, so much so, that this belt here 
divided into two, one of which was a continuation 
of the preceding portion, whilst the other com-
menced at tho sharp angular end of the curve, 
running parallel to and south of the first. T h e S . 
equatorial belt had also several very dark beads on 
its N . edge, lying abovo the spaces between the 
largo elliptical bright spots in the central eqna-
torial zone. Crossing tbo latter zone, near the p. 
l imb, was a faint oblique belt, trending from i.p. 
to n.f., and joining the two dark equatorial belts. 
T h e N . equatorial belt appeared to bo double along 
its whole length, and north of it were two dusky 
belts, in the temperate zone. T h e N . polar cap 
soemed, at times, to bo composed of ill-defined 
parallel belts, though tho corresponding region of 
the S. pole showed no such suspicion of Btriation. 
Aperture 11 Jin. , power 200. . 
A s supplementing the observations qn. .t ed C t f V U M M V 
by the R e v . T . E . E s p i n (letter 25584, page ~ / , 1 
189], the following are extracted from my note- e>X- E.Z^UeK 
Remarks . 
tude. 
7- 5 E q u a l to D M 
+ 40'158 
8- 5 - 9 Poor night 
book:— 
Date. Colour. 
Sept. 3,1885 Pale yellow 
„ 30 
Oct. 7 
Indistinct 
Decidedly bluish 8 5 
Nov. 4 
V e r y good 
night 
B lu i sh white 12 E q u a l to star 
118"/). 
T h e first three observations were made with the 
l l j i n . ; the last one with the fine 18Jin. belonging 
to R e v . J . J . M . Perry, at Alnwick . 
A groat deal has been said and, perhaps, justly, 
as to the shortcomings of the Birmingham wire 
gauge; but, in looking over a table in which the 
number of yards to the pound of copper wire for 
each gauge was given, it seemed to present some 
indication of a definito ratio between each size. 
T h e average ratio for each step seemed to be about 
1"5 times the previous difference ; the table may be 
useful in comparison with the exact ratio of 1*5 
as showing that the chango need not be such a 
sweeping one after all to bring it into conformity : 
B7W7G 12 14 16 18 20 22 24 
Y d s . t o l b . . . . 9-7 16 26 44 69 123 178 
D r a \ k , ' o f W l - 5 } 1 0 1 7 2 8 « 6 8 1 0 4 1 6 8 
B . W . G . . . . 26 28 30 32 34 36 88 40 
Y d s . to lbs. 27H 134 669 1111 1231 1736 3086 6944 
Do., with ) 
ratio of V 239 .160 541 812 1213 1814 2715 4066 
MS J 
W . S . F r a n k s . 
T H E S U S P E C T E D V A R I A B L E S T A R 
B . 2 7 7 V I R G I N I S . 
[ 2 5 6 6 4 . ] — T H I S star has been under occasional 
observation since 1881. T h e colour is very remark-
able, being one of the reddest stars in the heavens. 
I t s place for 1885 i s : — 
X l l h . 19m. 214s. + 1° 24-4'. 
T h e Btar wi l l easily be found by sweeping 
5J minutes of R . A . following i; V irg in i s and 1 j " N . 
of that star. T h e following are the only observa-
tions I know of since 1870:— 
1871, March 25th 7'0...Webb (unpublished 
observation). 
1872, A p r i l 15 7-0.. .Birmingham. 
1874, F e b . 27 6-6-5... „ 
„ A p r i l 10 6-6-6... „ 
„ A p r i l 20 8-0...Webb (given wrongly 
by B i r m . as 7"0). 
„ March 8 and 9 . . . 6-6-5...Hirmingham. 
„ M a y 8 7-0... Webb. 
1876, March 22 7'7...Dunsink observa-
tions. 
„ March 31 7 0. . .Birmingham. 
„ A p r i l 1 7-7-5... „ 
„ A p r i l 30 7-0... „ 
1879, F e b . 28 8<)...Dunsink observation. 
. March 19 8 0... „ „ 
1880, March 31 8 0... ; , , 
1881, March 28 8 5 . . . E s p i n , S in . refractor. 
„ March 29 8-4... „ „ 
„ March 30,31 . . . 8-7... „ „ 
„ A p r i l 3, May 1... 8 8 „ 
„ Deo. 26 8 0... „ „ 
1883, A p r i l 23 8-8... „ „ 
May 4 8-7... „ „ 
1885, March 6 8-7... „ 9in. reflector. 
„ May 7 and 12 . . . 8 8... „ „ 
1886, F e b . 4 7-8... „ 17Jin. reflector. 
„ March 12 80 . . . ., „ 
I n my observations I havo used as comparison 
stars— 
( A ) + 1-2696 8-3 
( B ) + 1-2689 8-5 
(O) + 1-2691 9-0 
M y observations seem to show variation of 
about one magnitude ; but there is at present no 
indication of a period. Probably it belongs to the 
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same class of variables as C3 Cygni , u Cephei—a 
long period with small variation. M y observations 
have been the only ones made with comparison 
stars, and from them the variation seems to be 
from 7-8 to 8-8. 
A little diagram, taken from Argelander's At las , 
20 16 
+ 0 
C B 
0 • 
a X L T 
7 -# • 
16 
6 \ / 8 . 2 7 7 ( I S 5 5 ) 
12 A H 
w i l l show the comparison stars, and wi l l enable 
your readers easily to find the star from tho bright 
star »; V irg in i s . T . E . E s p i n . 
N O T E S O N O U R S A T E L L I T E — I T S 
M A S S . — I I . 
[ 2 5 0 0 5 . ] — T H E information kindly supplied by 
" F . R . A . S . " leads to highly satisfactory results. 
Before giving them, however, I am obliged to con-
fess to a stupid blunder which I made in the first 
letter on the subject, and which they have led me 
to perceive. I t was stated, then, in p. 145 that the 
value of gravity was J | (1 — § o) where a is the 
equatorial radius : this is a great and unaccountable 
mistake. I t is i n reality the radius of the point 
where s in . 2 X = J , and its value is " equatorial 
radius multiplied by 1 — Je," where e is the 
ellipticity of earth, and consequently the equation 
previously used for determining the time wi l l , it is 
easily seen, have to be multiplied by 1 + 3?, and 
becomes <,'= 2 * ( 1 - 5 ? ) ( ! + ? « ) O i + i w, ' 
+ A m* + ite.) T h e last multiplier consists of the 
constant terms which occur in the expression for 
<i t, which is used for finding the time. Thoy con-
sist of tho Bquares of the variation, evection, «fcc, 
they have been calculated up to the fifth order 
inclusive, and I have also to admit that among them 
was one term which, though not unperceived, yet 
somehow got dropped out i a the summation of 
them al l , and which will reduce the multiplier 
from 1-003298 to 1-00320. T h e difference arising 
in the final result is sensible, but not important. 
T h e value of e used is - — . 
300 
Subject to these corrections, then, we have the 
following results:— 
L W i t h value of parallax 67' 2-325" Jf = 
E 
•01302 = — 
7C-80 
2. W i t h parallax 57' 2-325" Mr. Stone's value— 
M . „ , „ „ „ •_ I •01270, or 
78-74 
I f we compare these with what have been found 
by other methods, we find that the first'of them 
agrees fa ir ly well with that found by observations 
on the tides, _ • , and the second agrees very accu-
74* 17 
rately with that given by Brinkley's co-efficient of 
nutation 1 . Pontecoulant t- 4, p. 055. 
78-78 ' r 
Also, the values of nutation given by B r i n k l c y , 
Robinson, and Nyre"n, are practically the same— 
the two latter would give rather a smaller value. 
I n estimating the trustworthiness of a method 
proposed for this or any other purpose, there are 
two things specially to be considered: first, what 
is the amount of error that is not unlikely to occur 
i n the observations themselves upon which calcula-
tions are founded; and noxt, to what extent w i l l 
an error of observation ailect the final result ? 
Now, the difference between the values of tho 
parallax used above is •38", and comparing the 
values of 8 we find that i t gives a difference of 
00032. 
Again, Brinkley's nutation gives _ } - or "012G94. 
, 78*78 
L e t us now suppose that an error of the same 
extent, and it is but little greater than the differ-
ence between the values of Br ink ley and Plan:*, 
and we find that i t would give a value of *01I080; 
the difference between which and the former is 
•001G14, or, just a little moro than five times the 
error which would arise from tho same difference in 
the parallax. I n fact, the error in the nutation bears 
such a very much larger proportion to its entire 
value than the same error does in the parallax, 
that, though there aro circumstances which 
prevent the final difference from being as 
much as might be expected ; st i l l , it is less than 
one-fifth that of the other. Indeed, it is obvious 
that, as a general rule, it is better to make our re-
sult depend upon such quantities as have the largest 
value, sinco the difficulty of observing them cor-
rectly to tenths of a second does not Beem to depend 
upon the absolute magnitude, but may upon other 
causes which may exist, so that an error of the 
same magnitude of each bears a larger proportion 
in one case than in the other. 
I have only taken the quantity in each case 
which is the principal source of error; but besides 
the parallax, there aro also other things of less im-
portance. T h u s , i f we take the value of the equa-
torial radius, by Col . Clarke, given by " F . R . A . S . , " 
it wi l l make a slight alteration, but less than one-
tenth of that produced by tho above difference of 
parallax, and tho variations in t arising from the 
different values of gravity obtained by observa-
tions at New Y o r k , Paris , and London appear to 
bo stil l less important. 
F ina l ly , then, it is to be hoped that the above 
method is at least as trustworthy as the use of the 
nutation, and that it may be a step towards 
narrowing the limits between which our quantity 
really lies ; we might put them as i and - » , or 
7o 78 
very nearly, indeed ; but, of course, no method is 
more l ikely to be final than an I r i s h land b i l l . 
W . G-. P e n n y . 
C O M E T S F A B R Y A N D B A R N A R D . 
[25GGG.]—To the ordinary amateur astronomer 
the above have, I venture to say, turned out very 
disappointing visitors. I wish to protest against 
your morning contemporary, tho leading journal, 
misleading the public generally, and especially 
those who take a great interest in these strange and 
wondrous members of the solar system. Great 
expectations were raised regarding them from a 
rathor sensational article in the Timet of the 3rd 
March last headed " T h e New Comets," in which 
we were told that M the two comets wil l offer an 
imposiny spectacle to the observer and the naked 
eye on tho western sky for several weel-s from the 
third week in A p r i l . " And, again, " Fabry's comet 
wi l l enter in the second half of A p r i l into Perseus, 
and be of extraordinary splendour at the beginning 
of May, and towards the end of May it w i l l be seen 
at 10 p.m. low on the western horizon." These 
calculations are utterly wrong and misleading. I 
should be glad to be informed, l i a s anyone witnessed 
the " imposing spectacle," or seen Fabry's comet 
shining with " extraordinary splendour " 'i 
I turn to your last issue of tho " K . M." nnd 
there read that " Comet F a b r y can be detected with 
the naked eye from 3 to 4 a.m. as a nebulous-
looking object with a nucleus equal to about a 4-5 
magnitude star in brightness"; and regarding 
comet Barnard, " I t is also unfavourably situated 
until tho morning hours." 
Should the editor of tho Times insert any more 
news respecting " new comets " in the future, 1 
trust that the information concerning thcia may 
be of a trustworthy character. 
J . L o c k e L a n c a s t e r . 
38, Norton-road, West Brighton, May 3rd. 
V O L A P U K v . F O N E T I X . 
[ 2 5 G G 7 . ] — P L E A S E , Mr. Edi tor , do not ( I do not 
th ink it is l ikely, however) adopt the suggestion of 
M r . Ba ldwin (25540, p. 192) as to a few articles, a 
column, or even a paragraph, illustrating a " simple 
style of orthography." A s '* Nun . Dor." truly says, 
l i fe is too short to waste it upon the childishness 
of volapuk or fonetic spelling. I occasionally am 
subjected to a column or so of the latter in another 
paper. A few painful elforts at reading this 
*' simple " spelling having invariably ended in a 
sharp headache : 1 now always pass that column as 
representing what printers call " pie," and use bad 
language about, I understand. 
1 have ascertained by repeated experiments that 
the mere effort to make out the tense of the letters 
exhausts tho brain, and leaves it unable to attain 
the sense of the words. A few lines of Josh Bil l ings, 
conveying a sharp bit of wit or wisdom, is as much 
as an ordinary brain can digest of this spelling. 
T h e world wi l l not start afresh for the fads of 
anybody; in fact, it has something else to do. 
Why, we cannot even change our stupid weights 
and measures for sensible ones ! Si&-ma. 
H Y D R A U L I C C O L L I S I O N B U F F E R , & c . 
[25008. ]—ALLOW me, in reply to (25G4G) " R a i l -
way Man," to acknowledge an ambiguity in my 
description of my railway buffer in yours of A p r i l 
23rd, in stating " that this buffer is intended to 
lessen the effects of accidental collision under all 
circumstances." I thought only of such cases as 
the head of the locomotive might come ineollision, 
which the buffer would clearly cover, such as end-
on collisions, running in sidings, against stops, 
loose trucks, land slips, ii-c. 
I have not the Board of Trade B ine Book, but 
the most serious collisions I have seen reported i n 
newspapers have been from some form of end-on 
collisions. 
" R a i l w a y Man " says Mr. Langley's buffer stop, 
is quite another thing as regards utility. I entirely 
agree with the utility of this stop; but it appears 
to me very difficult to conceive in the case o f 
collision against a stop the mechanical difference 
between the hydraulic buffer being on the stop or 
on the locomotive, and I anticipate there are thirty 
to one more stops on railways than there are 
locomotives ; further, the stop presents only one 
case of collision that it might " lessen the effects 
of." Presumably, it would therefore bo generally 
more economical to place the buffer on tho locomo-
tive. I n tho case lie mentions of crossing a train, 
I anticipate it would lessen the general injury, as 
the fact of the presence of a body capable of 7f t . 
of clastic deflection intervening between any two 
bodies must necessarily lessen the effects of their 
collision. W i t h regard to the improbability of 
profit, I think, possibly, " R a i l w a y M a n " is r ight , 
although I have spoken to some railway engineers 
who think well of it. B u t there is also another 
side of the question : I hoped it might be instru-
mental in saving life, and if this end is attained I 
shall be satisfied. I f I may judge by the derisive 
term he uses—" Hydraul ic l'roboscis "—he does not 
l ike innovations; but inventions publicly derided 
are commonly successful, as the old tale of the first 
umbrella points. 
I notice G . H . Strong (59315) kindly offers me a 
hint on set squares, which, he states, having an 
angle of 22i° , are suitable for Whitworth threads. 
H e w i l l find by more correct measurement the 
angle is 22°. T h i s is the angle I make set squares 
specially for Whitworth screws. However, 2 2 1 0 is 
so approximate as to be used in drawings by many 
engineerB in the manner he suggests, and his h in t 
may be useful to amateurs. W . F . S t a n l e y . 
A N E W H O T - A I R E N G I N E . 
[ 2 5 0 0 9 . ] — T H E action of this engine, of which I 
am the patentee, is much the same as other engine* 
of this kind, the air being heated by a gas or 
petroleum flame, or other fuol in the h c n t i n « 
oylinder. Inside the heating cylinder is placed 
I I f 
another airtight cylinder, the displacer fitting the 
heating cylinder almost closo, and which is moved 
up and down by a rod passing through the top of 
heating cylinder and a stuffing box. A t the top of 
the rectangular water vessel is fixed a bearing to 
receive a lever, which, being connected to the roil 
and cylinder, or displacer on one side and a ro'l and 
a throw on the other end, this throw being fixed 
to the axle of tho flywheel, and a second tfarism 
being connected to the piston rod of the working 
oscillating cylinder, the motion ia conveyed in the 
following manner:— 
O n giving the flywheel a turn, the lever moves, 
the displacer and forces tho air into the working 
cylinder, moving the piston downwards, and 
actuating tho throw in connection with the fly 
wheel, which in its turn actuates the throw in 
connection with tho disphicer, and thereby etHllinf 
the same air to pass back into the beating cylinder 
to be heated over again and again. 
T h e heating part of my engine is separate from 
the working parts, and by this means tin air in tho 
working cylinder is kept cool, and in addition to 
this, the air passing through the space surrounded 
by cold water at the top of the heating cylinder is 
•2^2. - f 2-^3 
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I best lunar ones), and reckoning them in, but 
• ohiding all outside the central line, and I find 
the .lumber on the photographic chart amounts 
• • -. on Ten-pel's to 4(i, on Wolf's to 31, and 
• n Mr. Fr.-tnks's drawing to 13. M r . F r a n k s , by the 
ijr,« ems to show a very small number through-
oat .lie group for the aperture employed. T h e com-
p . .i-on n unfavourable to the photograph, as there 
sre comparatively f e w Bmall stars in this portion 
of the group. Wolf used a l.'l-Oin. equatorial, 
and the smaller stars of T e m p c l were filled in with 
• tt l l i i n . Amic i . Owing to the length of cx-
I "tiro (one hour) necessary to show the faintest 
•tarn (Ml mag. on St i uvo's scale), the images of the 
Brighter ones are of course enlarged, though re-
ft lining perfect circles, and this renders the detec-
tion of close unequal pairs difficult, and it so 
a that very few are catalogued in this 
clitrter; but r 449: 8-2, 10-8 mags., 0-7'' apart, and 
i 150: M , U li, 0 0'' apart, strike the eye at once, 
Comer being perfectly separated. I give 
li mb iwaki'a magnitudes and distances. T h e triple 
itar OS 14, the two companion stars having nearly 
••••»" position angles (239', 237'). De. s mags. 
1 Ug 7i\ 10, 10-2 (the photograph makes them 
•bow 7, 9, and 11 J ) , is an evident object, and, 
• ' " « g t to 6ay, a fourth star of the 10th mag., 
hiving the lame position angle, appears on the 
tograph. I t is, however, beyond O E's l imit of 
'ii-tance. The pair So 437, which B u r n h a m found 
' quadruple (r}530) wi th the lSJ in . , has a fifth 
"• rjr faint star at about 240", rather closer than /8's 
• ' e t r i at IS', which "he calls fa int with the large 
w t a n M j . w h i c h is very obvious on thephoto-
C 'ph. Tho new star would, however, be too small 
:'" b1observable with 18Jin. aperture. Taygeta 
11' I lei.-idum, h 8251) has also a new comes un-
noticed by Mr. Burnham in his measures of the old 
•"qanion. One o f the companions to Alcvone 
'111 -evered by Mr. Common with the 37in. (M. Not. 
Jnno, I N S i ) stands out boldly just clear of the 
•;• to learn that the 30in. L i c k refractor wi l l 
•' supplied with a third correcting lens of the 
' unij diameter (two crown discs having been sup-
•) for photographic purposes. 
\ - far as I can make out from the somewhat 
in '''-factory data supplied, Mr. Caudibcrt's pair 
' r -Joiion, page 107) i s new. Ho does not mcn-
aon. however, tho probablo error of his circle 
reading (which he can easily check by a N . A . or 
' • s tar) , or to when it refers; nor does he give 
uie dlameter of the field of his finder, though he 
'• - the star was isolated in it with nearly fu l l 
, 1 ' l i s ""Plies a very constricted field, which 
I inooW hardly b-ivc thought l ikely with his aper-
aiclrlass of ...strnment. T h e aperture of the 
"litter "f the Dorpat instrument, for instance, was 
•'•1-5 power 18, the field 2 ' 3 ? diameter, and 
Ins cannot well be less. Whi le I am, and always 
n.»li be, ielighted to. assist any rcador of tho 
1 ; l WECH A M U in these matters, I must beg 
7 ? i , • t l n T » ™ about new pairs to give the 
i , est m f n n » a t i o « in their power as to details of 
p. tu „.,. forgetting the difference between timo 
an.isre—and;other data of supposed new objects. 
' u- n. ral catalogue of double stars, or oven 
reference one without measures, but con-
I mi y double stars accurate places and nro-
supposing it to be 5" apart, say, is given for the 
epoch 1880-0 by the observer with considerable 
accuracy, so that the star can be identified in some 
standard catalogue at once, yet some forty or fifty 
double-star catalogues, scattered over different 
volumes of various publications, have to be ex 
amined before one can definitely decide as to 
whether the pair has been entered or not. I f we 
allow 30 seconds for taking each catalogne down 
and searching i t (not a very unreasonable allow-
ance), the operation wi l l in the end take up some 
little time. I n the present case one has to assumo 
that the epoch is 1880 0, reduce tho given placo ( in 
entire ignorance of its probable error) to 185.r0, 
and consult Argclander, tho star being fortunately 
north of the equator. T h e n it has to be, i f possible, 
identified in somo standard meridian catalogue. 
Had; i t been south of the equator, the labour 
of identification would have been greater. 
H a v i n g found a star whose place approximately 
agrees with the deduced one for 1855, the 
magnitudes also coinciding, one is immediately 
the task 
taougb stars known 
But alas ! A t p 
p -
mid be comparatively easy, 
up to 1870 only were given. 
>ro.-ent if the place of'the now pair, 
• A L C Y O N E 
T E M P E R ' S E V E C H A R T 
confronted with tho fact that on no reasonable sup-
position as to the diameter of the field of the finder 
of the telescope could a 9-mag. star have appeared 
in a blank field, there being a 7 and 7 J mag. within 
1° of it. to say nothing of other smaller stars. How-
ever, there being no help for it, tho place of the 
assumed object taken from Argclandcr has to be 
roughly reduced to the various epochs of the vari-
ous double-star catalogues, and these searched for 
the star. Fortunately, tho search was in this case 
simplified by tho distance being given as 1", so that 
some thirty catalogues could be practically ne-
glected. I cannot, after searching all l ikely ones, 
find that tho star I have presumed to be M r . 
Gaudibert's occurs in any of them as a double star. 
I t is D . M . ( + 45") 1753, 9 3 mag., and its apparent 
place for 1880-0, reduced from that catalogue, with 
pVccession for 1880, is 9h. 35m. 4G -4s. + 45" 34'8'. 
T h e D . M . mags, of the stars near R Leonis , about 
which Mr. Gemmil l inquires in letter 25590 (page 
117), are 9-4 for D . M . ( + 12') 2093, which precedes 
tho variable 18-4scc., and is 0-2' south of it, and 
9-5 for 2094, which is 12-5sec. preceding and 2'9' 
south. Argelander in hia observations (Bonn. 
Beob. v i i . 419) compares the variable with 13 
other stars near; how many more comparisons does 
Mr. Gcmini l l want? and in what catalogues? as 
Argclander takes 4 from W . B . ( l X h . ) , and C from 
other ones. 
I f Mr. Kspin would kindly inform mo of any 
catalogued or uncatalogued red stars ho knows of 
in the Pleiades bctwocn W and 24' 30* and3h.37m. 
and 3h. 45m. (1880-0), in any other than Birming-
ham's and Holden's lists, I should be much 
obliged. T h e number of tho star and the cata-
logue wil l bo quite sufficient in the case of objeots 
already catalogued. 
May 4th. H . S a d l e r . 
[ 2 5 0 9 0 . ] — W I T H reference to the woodcut of the 
Pleiades on p. 192, and Mr. Olford's letter (25072, 
p. 213), I would just remark, in order to prevent 
any misconception, that tho photograph itself was 
sent to the engraver, and therefore I cannot be 
held responsible for errors in its reproduction. 
T h e defects in tho original print would necessarily 
become exaggerated in the process of enlargement, 
and indeed even the texture of the sensitised paper 
was not fine enough to bear such magnifying 
without a corresponding deterioration. Certain 
specks on the film bore a wonderful resemblance 
to small stars, whilst the larger stars all presented 
a more or less blurred appearance on enlargement. 
These difficulties would, no doubt, perplex the 
engravor, who, presumably, was unacquainted with 
the vagaries of the photographic ar t ; but, on the 
whole, I think ho succeeded fa ir ly wel l . S t i l l , 
there are some remarkable omissions, notably so in 
the case of 2.1 T a u r i , which, instead of a large disc, 
comes out as several small contiguous specks: also 
the curious l ine of small stars S. of »; T a u r i , where, 
instead of some six stars, only one appears on the 
woodcut. Probably tho effect might have been 
more satisfactory i f the enlarged negative had been 
sent in lieu of the print from it, only that some of 
yonr readers might then have marvelled at the 
black stars on a white sky in a photograph 1 
"W. S . F r a n k s . 
J U P I T E R . 
[25091.]—I D E S I R E to thank our highly-esteemed 
" i . R . A . S . " heartily for so kindly noticing my re-
marks in " Ours " of 10th ult . ; I thank also writers 
who have noticed the same. I may add that the 
mirror used is a Calver (9 in . ) ; is it at al l necessary 
to say bought direct from maker, and not long ago ? 
C a n there be defect in mirror to give the appear-
ance once noticed out of scores of observations? 
The air was fine and steady. One of my friends 
compared Jupiter's appearance to a blank cut out 
of a piece of metal too small for size of die. 
O n the 21th, about 11 o'clock p .m, when at the 
telescope, my attention was called to a large 
meteor passing from west to north, so near that we 
heard a peculiar buzzing sound, as of a near rocket 
passing through the a ir . I t moved slowly, but in 
a second or so, being so low, was hidden from our 
gaze by some houses. T h e light was visible after 
meteor was out of sight for a second perhaps. I t 
moved in a zigzag manner. 
May 8. S a m u e l G r o v e . 
W H A T " W A S T H E C O L O U R O F 
N O V A A N D E O M E D i E ? 
T H E 
[ 2 5 0 9 2 . ] — A F T E R glancing at the list of colour 
estimations of this object, brought together by the 
R e v . T . l ' !_Espin in his interesting letter (2503.3) 
on page 189, the reader would almost feel disposed 
to say the question at the head of this letter was 
unanswerable. 
T h e discordances in the estimates of BO many 
different observers are certainly very perplexing; 
but it would appear upon closer examination to be 
due more to the non-employment of a suitably-
designed instrument for determining stellar colours, 
or to tho want of tho general use of a standard 
aperture and colour nomenclature, than to mis-
takes on the part of the various observers. Nothing 
in the history of astronomy points more forcibly to 
the necessity of some moans being adopted to place 
the subject of stellar chromatics on a sound scien-
tific basis than do the conflicting statements re-
specting the colour of this star-liko object. Some 
method, either purely instrumental or similar to 
that suggested by Mr. F r a n k s (25038, p. 191), w i l l 
sooner or later have to bo adopted i f we aro to 
"arr ive at anything l ike uniformity in results." 
Notwithstanding tho apparently conflicting 
colour estimates, ono thing is certainly deduced 
from them, and that is that the Nova did actually 
undergo a change in colour ; and it is the import-
ance of establishing the fact of its so varying that 
must bo my excuse for once moro writ ing on tho 
subject to these pages; for, as I have endeavoured 
to explain in an articlo on tho " N o v a " in the 
March number of tho Astronomical Uegister, wo 
have in this change of colour a probable clueto tho 
manner of its origin. 
Now, with a view of answering the question 
forming tho title to this letter, and of supporting 
the statement I have just made, let us examine 
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M r . Espin 's list, supplemented with the estimates 
of a few other observers. Wo have, then, for the 
colour of the A'ot'a the following estimates:— 
Sept. 3. (1) Orange, D r . Huggins; (2) orange, 
Baxende l l ; (3) yellowish, F r a n k s ; (4) yellowish, 
H o p k i n s ; (5) yellowish, Ward . 
Sept. 4. (6) Reddish-yellow, D r . N . de Konkoly ; 
(7) reddish-yellow, T a r r a n t ; (8) pinkish-yellow, 
Bono. 
Sept. 5. (9) Orange-red, Peek. 
F r o m this series it would appear that up t i l l 
Sept. 5 the Nova was some shade of orange—that 
is, i f we take the verdict of the majority—and as 
the expression reddish-yellow is but another way 
of saying orange, and the terms of 3,4,5, and 8 admit 
of more than one interpretation, wo shall not be 
far wrong in saying it was that colour. T h e next 
series of estimates are expressed in such definite 
terms that there cannot bo any doubt; they are as 
fo l lows:— . 
Sept. (i,yellow, Lohse ; Sept. 9, yellow, Hopkins ; 
Sept. 13, yellow, Denning ; and Sept. 27, yeltowish-
white, E s p i n . 
F r o m which it conclusively appears that from 
Sept. 6 to 27 the Nooa was of an unmistakable 
yellow colour. 
I n the next series the verdict is equally as de-
cisive, being as fol lows:— 
Oct. 7. bluish, T a r r a n t ; Oct . 10, bluish, I f a r d j 
Oct. 10, bluish, Hopkins. 
T h e conclusion to bo drawn from these series is 
plainly that the Nova was seen by tho majority of 
observers to lirst shine with an orange light, and 
subsequently with a yellow light, and finally with 
a bluish colour ; the change from one colour to the 
other being observed by several observers, though 
some equally as competent to judge have through 
some instrumental, meteorological, or physiological 
cause been unable to see i t of any other than a 
single colour throughout the period of its vis ibi l i ty. 
T h e most extraordinary in this respect being the 
statement of the two American observers, Brooks 
and Woodside, that they failed to see i t of any 
other than a greenish colour ; this is the more re-
markable as no European observer oppears to have 
seen i t in the least degree approaching that 
colour. 
Forest-gate, E . B . J . H o p k i n s . 
S A T O E N , 
[25693.]—IT is not l ikely that we Bhall have any 
more effective observations of Saturn this year. 
W i l l you, therefore, permit me to thank those 
gentlemen who havo so kindly responded to my 
invitation of J a n . 15 ? W i t h regard to the bright 
zone on the exterior ring, i t was so plain on two 
nights and with two separate eyepieocs that there 
was no possibility of mistake. I am gratified to 
find, i f I understand M r . Franks's letter rightly, 
that it has been observed by competent astro-
nomers. I havo seen i t several times since, but 
with difficulty. 
I n allusion to M r . Grove's letter (25585), I was 
watching tho T r . L of Jupiter's satellite I I I . o n 
A p r i l 11, when my attention was called to tho 
marked flattening of the planet's l imb at the point 
where the satellite was approaching it. B u t as 
there was no deformity before or afterwards, I 
attributed this, to me unusual, appearance to an 
i l lusion. 
O n A p r i l 9, at 10.30 p.m., I had a satisfactory 
view of the red spot. I t appeared to connect itself 
w i t h the southern belt precisely as M r . F r a n k s 
has shown it in his instructive drawing; but I was 
unablo to see any marked boundary between them 
at the point of junction, and the eastern boundary 
of the spot itself was then not so well marked as 
i n the sketch. P . H . K e m p t h o r n e . 
V O L A P T J K . 
. [25694.]—OS page 192 of your issue for A p r i l 30 
yon print a letter (25610) which contains so many 
absurdities, that I feel it almost necessary that a 
correction should be inserted. 
T h e writer of it apparently has very little idea 
of what a " case" is, when ho asserts that the 
E n g l i s h possesses three—nominative, possessivo, 
and objective; and further, that the possessive is, 
strictly speaking, not a case at a l l . Perhaps it wi l l 
astonish him if I state that tho possessive is the 
only case of tho three. T h e nominative being the 
item, cannot be ealloj a case, although ancient 
grimni lTiani did cap :: "Castas recta*,** u e upright 
f a l l i n g ! I t is the same with the objective ; for 
although it is inflected in some languages, it is not 
so in Engl i sh ; being, for nouns, at least, the same 
as the nomiuative. 
" I f Volapuk imitates the vague prepositionless 
L a t i n , it wi l l be a miserable failure," So says our 
oracle. F o r a second time, doubtless, I astonish 
him, when I say that the L a t i n uses as many pre-
positions to form its cases as the Eng l i sh . What 
is tho difference between Rex Rom-a and the K i n g 
of ltomc ? T h e whole difference consists in this— 
the Romans placed the propositions after the 
thomc, and we place them betoro it . Nor is this 
variety of position peculiar to these two languages, 
for it is the same in every language; in some the 
preposition is placed after and joined to the theme, 
and in others before and separate from it. T h u s , 
Chinese kuo-cung, tho empire within, i.e., in tho 
empire; Sanscrit hrid-j, heart within, or in the 
heart ; French dam le caur, in the heart ; German 
in der llerz, in the heart. A n d this difference of 
position of the inflectional agent is not peculiar to 
nouns, for it is shown in a very marked degree in 
verbs. T h u s , E n g l i s h , 1 did love, is the vory same 
as I love-d; the " d " being easily proved to be tho 
rtmains of tho past tense of to do. 
W h a t reason is there, then, why H e r r Kcrckholfs 
should have placed his prepositions before, rather 
than after, the noun ? I am sure I cannot t e l l ; 
and M r . Baldwin must be by this time in the same 
position. R . G . T e l a . 
[25695.]—ACCORDING to "Sigma," the world 
has not time to take a near cut. H e might as well 
say a man can't ali'ord to buy sovereigns at 8s. per 
dozen. I n my capacity I find that children com-
mence their education at about six years of age 
and finish it at about fourteen, and yet there are 
hundreds and hundreds of words in our language 
that 90 per cent, of those children can't spell when 
they leave school. Would it not astonish a 
thoughtful person to learn that on an average a 
person of twenty years of age has been looi ing at 
words for 15,000 hours/ 1 and yet there aro millions 
and millions of them who can't spell 75 per cent, 
of our words. T h e world (of pupils) could do 
something else than wasto its daily hour in spelling 
and dictation, i f the spelling was consistent with 
the pronunciation. T h e world has found time to 
mispronounce thousands of words ! Here is a l ist 
of words, of which the spelling is but a poor 
guide to the way the world pronounces them ; and 
how many readers of the E N G L I S H MlCCHANIC 
could pronounce them but for the accompanying 
k e y ? 
Orchid (orkid), gill (jill or guil), shone (shou), 
bade (bad), quay (kee), anemone (aueinmony), pique 
(peek), schism (sizzem), r ind (rynd), gibe ( jybe), 
beaux (boze), trait (trag), slough (slo or s l u f ) , re-
ceipt (reseet), indictment (tndytemeut), codicil 
(koddisil), feoffee ( f e f y ) , penal (pcenal), besides 
un army of others. No greater single improve-
ment could be made in our languago than by using 
the letter " k " wherever it is applicable, as in kord, 
kyle, kuke, tobakko, trik, klok, Jie. 
P . W . B a l d w i n . 
[25096 . ]—IN reply to M r . P . W . Baldwin's ob-
servations, the Volapuk is far from being preposi-
tionless, and admits of the use of tie of, and at to, 
instead of the addition of the terminations a and e 
to form the genitive and dative. T h u s the cases 
are practically reduced to two—viz., the nomina-
tive and objective. Therefore, the possessive, 
" T h e king's house " or " house of the king," may 
be expressed either dum rtffQ, or dom it rig. 
I do not think that even the most ardent sup-
porters of Volapuk believe that it will ever super-
sede Engl i sh or other languages ; anil its warmest 
partisans simply desire that it should become a 
medium for international intercourse between 
people who havo not had opportunity or time to 
study several other languages besides their own. 
T h e practice of a good many young people at 
school, as " S i g m a " mentions (59211), of compiling 
a language for their own amusement, might bo 
utilised i f ono universal language l ike the Volapuk 
(which can be learned in a few weeks) were en-
couraged in the schools of al l nations ; and i f these 
mental exercises were encouraged, the time BO de-
voted would not be altogether wasted, as it would 
enable people of different countries to understand 
each other. 
Amongst tho societies which have been estab-
lished for the purpose of extending a knowledge 
of this language, i may mention one at Beyrouth 
(Syr ia ) . I f such a system became general in E n g -
land, Germany, and France, other nations would 
soon follow, and a knowledge ol tho Volapiik would 
then be necessary to every cierk—knowledge which 
can be acquired with but little study more than is 
now required for sending a telegram in code, or 
making out an iuvoicc. 
Commercial newspapers, advertisements, price 
lists, Ac., would then be under ^ t -KKI by everybody ; 
and a query in the E N G L I S H M K C H A S I C w w h t 
bo answered by a I tat t i sn or even a Ohinej-o, who, 
in return, would no doubt avail themselves of these 
columns for obtaining information. T h e readers 
of the " E . M." learn from time to time that this 
paper reaches some of the most out-of-the-way 
corners of tho world, and if a foreigner knew that 
a query made in Volapiik would be understood and 
answered by a reader of "Ours," it would be a great 
inducement for him to become a Bubscriber; and 
the present readers would bo gainers and not losers 
in being able to receive replies, and so profit by 
tho practice and experience of a larger circle. 
T h e Volapiik wi l l no more supersede the study 
and use of other languages than the telegraph or 
telephone has letter-writing; and there is no more 
fear of tho Engl i sh language dying out than there 
is of the horse becoming extinct on account of the 
locomotive, as was the plea of the opponents to tho 
introduction of railways. 
N i l i j e l lb'db'l i n T a ' l . 
R E F L E C T O R S v . R E F R A C T O R S . 
[25697 . ]—Tins controversy is pretty certain to 
continue as new advocates of the two classes of 
telescopes arise, and much of interest and value to 
observers wi l l , doubtless, result. 
T h a t the silver-on-glass reflector has overcome 
much prejudice and won its way to a high position 
wi l l readily be admitted; that so many disco-
veries w i l l bo made with it as have been made 
with refractors during the past 25 years it would 
be almost unreasonable to expect. T h e two 
classes are destined, 1 believe, to work side by 
side in the progress of astronomy, and tho choice 
between them in any particular case wi l l depend 
upon the tastes and plans of the observer. 
F o r some years I used a 9-4in. C lark refractor, 
practically perfect in definition; for a year past I 
have used a 12in. silvered-glass reflector. I t has 
been thought that my views on the subject might 
be of interest. 
My earliest telescopic experience was with re-
flectors made by myself, and one holds in affee-
tionate memory the instrument which gave him hia 
first views of the celestial regions. 
A t a later period, when in possession of the re-
fractor, l ike everyone who has a hue instrumentof 
that class, I had come to look upon the reflector as 
something fussy and changeable, with its loosely 
held mirror, its interfering flat, the easily-
tavni.shed surfaces and the many adjusting screws, 
yet it seemed tome that these troubles were mainly 
questions of mounting, and that proper ski l l and 
workmanship might greatly overcome them* I was-
always impressed with tho theoretical beauty and 
the possibilities of perfect performance of an i n -
strument having a great mirror and flat, both 
worked to tho perfection of figure now attainable,, 
and had long desired to make a fair trial of such an 
instrument under such just conditions as my early 
experience I believed enabled me to understand 
and provide. 1 thought seriously of getting one 
from ono of tho makers who have so creditably 
taken up the manufacture of these telescopes in 
E n g l a n d ; but I desired, if possible, a better oppor-
tunity to direct as to the form of mounting ; and 
especially the 40 per cent, duty charged by our 
enlightened(lovernmeut held mo back. 
T o our credit it may be said that we now have 
one whose genius bids fair to r iva l that of 
A l v a n C l a r k as a telescope maker, and who 
appears to be rapidly doing in this country for the 
reflector what that wel l honoured resident of 
Cauibridgeport has done for the refractor. Meet-
ing with an opportunity to try one of M r . 
Brashear's mirrors, I determined to have an i n -
strument made by him. H e not only undertook to 
tnaku a mounting as heavy us I desired, but he 
worked tho mirror until 1 was practically silenced 
in iny criticism. Without taking space to 
describe the telescope, I w i l l merely say 
that in steadiness and manageability it leaves 
almost nothing to be desired ; the adjustments re-
main practically as permanent as those of a re-
fractor, the clock runs steadily, and the highest 
powers can be used, with or without the clock 
motion, as easily as tho lowest. T h e tube is lf.in. 
larger than the mirror, which helps to overcome, in. 
a measure, the dll effects of air currents; the 
observatory, 16ft. in diameter, has a light canvas 
cover and widely opening shutters. I have tried 
to use the instrument without prejudice, to re-
cognise and humour its needs, and well has it 
repaid me. 
What I have said of the mounting wi l l serve to 
preface tho expression of my views upon tho sub-
joet as bearing upon tho controversy. A reflector 
should be mounted as well , to say the loast, as a 
refractor, before any comparison can fairly be made 
between them. T h e pages of the E N G L I S H 
M E C H A N I C havo shown many forms of mounting 
(good, no doubt, many of them are) for re Hectors 
up to 12in. or more in aperture. Those can be 
made at the cost of a few pounds ; but who would 
think of mounting a tine object-glass of Signal aper-
ture at such a cvst, ami <-\poot it to pel i I M iu 
any suitable niar.f.or ? Vt c.t.'i'.u! »'•» oftjtfe*-
L'la'ss of 12in. it is expected t.> expend 
from £ 4 0 0 to £ 6 0 0 , aud a 12in. mirror 
should have a stand in every way as good, if any 
fair comparison between the performance of the 
two is to bo made. The reflector is fair ly entitled 
to the better mounting, us offering better returns 
for the pains taken to bring theory and perform-
ance together. Headers of Mr. Nasmyth's interest-
ing autobiography wil l remember his ghost story : 
IIKW ho was taken for such a visitant when carry-
ing about his telescope from one part of his grounds 
to another in his nightelothes. We have all shared 
in his zeal; but what kind of views can be had with 
a reflector of any size that can be carried about ? 
I mean, of course, views that can afford grounds. 
E N G L I S H M E C H A N I C AND WORLD OF S C I E N C E : No. 1,101. M A Y 21, 1886. 
these clay stoppings, and projecting some littlo 
distance he3-ond. I n order to "firn the shot," the 
miner strikes the iron rod with a hammor, so as to 
drive in the stopper in the oontracted part of the 
cylinder, or to break tho glass at that part. I n 
either ease the acid at once runs in among the zinc 
powder and a very rapid evolution of hydrogen 
takes place. T h e iron rod is not uniform in thick-
ness, but conical, being thicker towards the outside, 
and this increase of thickness is considerable, so 
that when the rod is driven in it keeps tight in the 
clay stoppings and prevents any escape of gas. T h e 
inventor gives figures to show that a cartridge 
IHOnim. long ami 25mm. in diameter, taking a 
charge of »0 cubic centimetres of acid and 12 
grammes of the zinc powder, wi l l give rise to an 
evolution of gas equal to 5*87 cubic metres at 
ordinary barometric pressure; and that the com-
pression of this volume of gas into a space of 90 
cubic centimetres means a pressure exerted on tho 
sides of the hole equal to some 37,000 atmospheres. 
T h e pressure is obtained rapidly, but not so rapidly 
as to in any way endanger tho man who drives in 
the rod. H e has plenty of time to get away before 
any coal or rock comes down. I t does not appear 
that these cartridges have yet had any thorough 
trial i:-. practice, but much is expected of them, and 
the making of tho cylinders has been intrusted to 
a large firm who wi l l insure their being good and 
uniform. T h e cost of each " shot" wi l l be one 
penny to three half-pence, according to size of the 
cylinder anil charges used.—Enylncering. 
SCIENTIFIC SOCIETIES. 
R O Y A L A S T R O N O M I C A L S O C I E T Y -
TH E May meeting was held on the 14th inst. at the Society's rooms, Burlington Houso, J . 
. W . L . Orlaishor, Esq . , president, in the chair. 
W i n . E . Butcher, E s q . , H . M . S . Superb, Mediter-
ranean Squadron ; J . D , McClure , E s q . , B . A . , 71, 
Jesus-lane, Cambridge; and Charles Rid ley Smith, 
E s q . , 14, Lower Belgrave-street, Eaton-square, 
S.W., were balloted for and duly elected Fel lows 
of the Society. 
C o l . Tupman stated that 82 presents had been 
received since the last meeting of the Sooiety. 
D r . Dreyer then read a paper on the " Proper 
Motions of Twenty-Nine Telescopic Stars." H e 
said : O f late years it has become known that tele-
scopic stars, having proper motions, are by no 
means scarce. I believe that between 000 and 700 
such stars are now known undoubtedly to have 
proper motion. There is.a list containing 2.r>0 such 
stars in tho first and second volumes of the " Bonn 
Observations." There is also known to bo a 
further list of Argelander's of such stars, which 
st i l l remains unpublished. I recently came across 
an account of this l ist in an investigation by D r . 
F i s h e r as to the direction of the proper motion of 
the Solar System in space, in which he makes use 
of the proper motion of 180 such stars which had 
been recognised by Argelander. Dur ing the last 
few years 1 have lieen occupied with the prepara-
tion for the Press of a new star catalogue founded 
on the Armagh Observations since 1S59, and in the 
course of that work I have come across a con-
siderable number of stars which appear to have 
proper motions. F i r s t of a l l , I looked to 
see that theso stars were not old friends 
contained in the two catalogues of Argelander, and 
next, whether they might not have already been 
noted by other investigators, and in many casos I 
found it was so, and I simply added a note to say 
where the earlier reference to their proper motion 
would be found. T h o proper motion of tho 29 
stars referred to in this paper docs not seem to have 
been noticed before. We at present labour under 
several disadvantages if we wish to determine with 
certainty the proper motions of many of these stars. 
There is not only the systematic corrections for the 
diiierent star catalogues, in which a good deal has 
been done of late years, though, perhaps, some of 
the systematic corrections are not yet well deter-
mined ; but there are some serious doubts with re-
spect to the zone observations of Lalando and 
Battel , which make one very cautious of using 
their observations i f they are not confirmed 
by others. I n Lalande's catalogue there are 
many errors of one second in R . A . , which 
probably arises from the way in which the 
observations were made, one person sitting at 
the telescope and another noting the time. St i l l , I 
have thought that this small contribution of mine 
to this important department of sidereal astronomy 
may bo ot value even if it only draws attention to 
the stars, and causes them to be more carefully 
observed in future. We shall soon be in posses-
sion of more reliable observations than could have 
been made with the instruments in use 25 years 
ago. T h e Par i s observatory has been engaged in 
redetermining the positions of a l l the stars in 
Lalande's Catalogue, and wo may expect to see a 
large catalogue of observations of stars having 
proper motions issued from the Brussels Observa-
tory, where they have been giving attention to 
stars suspected of having a proper motion for somo 
years. 
Captain Noble asked D r . Dreyer whether the 
researches of tho D r . F i s h e r mentioned gave tho 
same direction for the proper motion of the sun as 
that arrived at at Greenwich, which is so famil iar 
in al l the textbooks. 
D r . Dreyer: Y e s ; as far as I remember, the 
result is very fair ly in accordance with the position 
of the apex of the sun's way which is ordinarily 
adopted. 
T h e President: I should l ike to ask whether 
the one-second error which you referred to in 
Lalande's observations is generally recognised 'I 
D r . Dreyer : Y e s , I think it is. Argelander calls 
attention to it in the seventh volume of the " Bonn 
Observations," and I think there is scarcely one 
case in which there is any Berious doubt as to tho 
necessity of making the correction. 
T h e President called on M r . (Jrubb to describe 
the working of a model observatory which he had 
designed for the trustees of the L i c k Observatory 
in Cal i fornia . 
Mr. t lrubb said about three months ago the 
trustees of the L i c k Observatory invited nie 
to make a design for tho equatoreal mounting 
and dome of the great 30in. refractor which 
Messrs. A l van Clark are at present making for them. 
T h e y mentioned at the same time that a similar 
invitation had been sent to three other optical 
firms. I n the working out of that design I found 
it desirable to make a model. I have endeavoured 
to bring all the required motions of tho instru-
ment and of the dome under the control of the 
observer with as littlo physical exertion as pos-
sible. T h e object-glass wil l be 30in. in diameter, 
and the length of the telescope tube 57ft.; the 
dome wil l be of ""ft. in internal diameter, and of 
80ft. external diameter. T o carry out my idea, 
it wi l l be necessary that small water engines 
should be arranged in connection with tho tele-
scope and with the dome. T h e observer, on enter-
ing the building, wi l l pick up a small instrument 
attached to a rope of insulated wires. I t is made 
to fold l ike a book, so that it can be put in the 
observer's pocket. I t contains keys, by touching 
which he wi l l be able to control the motions of the 
instrument and of tho dome without moving from 
his chair. I t is not desirable to give electricity too 
much to do in an observatory, and I do not propose 
that it should be used for opening and shutting the 
valves of the engines directly—that wi l l bo done 
by a mechanism which wi l l be wound up every 
day by an assistant, and consists of a barrel and 
four weights. T h i s apparatus wil l open or close 
the valves, and it wil l bo set in motion or stopped 
by electricity. I n the model which I have here, 
the engines are represented by a piece of clock-
work, and the clockwork is controlled by little 
electro-magnets. T h e observer, on entering tho 
observatory, would take up the littlo keyboard, 
which would be hanging near the door, and by a 
pressure upon the first key would light up tho Ob-
servatory with electric lights. Ho would then 
press another key which would move the dome, 
and at tho same time open the shutter, which can, 
by a contrivanoe under the control of the observer, 
be anchored to the wall of the observatory, so 
that when the dome is moved the shutter is pulled 
open. A third key wi l l move the telescope in 
R . A . , and a fourth wi l l move it in declination. 
Las t ly , we have to get tho observer into position 
to observe. Instead of making h im climb into 
an observing chair, which would require to be 25ft. 
high, and would be very heavy to move, there is 
a key which causes tho whole floor to move up or 
down, so that the observer can be brought up to 
within a few feet of the level of the eyepiece, and 
can comfortably sit on a lo«' chair without fear of 
fal l ing or accident. I am sure that an observer 
cannot do his best work i f he is perched up at a 
great height above tho floor ; or i f he has to employ 
any exertion in moving his seat or the instrument. 
T h e machinery which would raise the floor of the 
L i c k Observatory would be strong enough to allow 
a ton and a half of observers to be carried up with 
it. Such a force might do some damage i f the 
wrong key were touched, and the floor wont up 
while the observer had his eye at the eyepiooe. I 
have, therefore, thought it well to provide against 
such an accident by hanging a weight near to the 
eye end of the telescope, which, when it touches the 
ground, would instantly cut olf the water supply, 
and nothing could happen after that. (Applause.) 
T h e President: I t makes one feel quito envious 
to think of the luxuries to be provided for tho 
astronomer of tho future. Tho most charming 
part of the contrivance to me is tho mOvoment of 
the floor. T h e life of an astronomer with a key in 
his hand which he o n l y has to touch to make all 
these movements seems almost ideal—something 
that ono might dream of, but could not hope to 
realise. 
M r . Common: I had the pleasure of seeing this 
model at tho Royal Institution,and I rathor hoped 
that it was the actual model of what they were 
going to have at Mount H a m i l t o n ; but I foar that 
it is not so. I had a letter from P r o f . Holdcn tho 
other day, in which he says a T h e glass for this 
lens is now finished, and we hope that during the 
early part of 1887 wo may seo the object-glass 
finished and perhaps delivered in Cal i fornia . Our 
large dome wi l l undoubtedly bo finished during 
the current year, and we look forward to commenc-
ing serious work during tho year 1887." I saw in last 
month's Century Mayazine that there is a proposal 
to make what they call a Jths dome. T h a t is a 
spherical building, or seven-eighths of a sphere, 
erected round tho instrument. T h e upper hemi-
sphere would correspond to the ordinary observa-
tory dome with its shutters, and the lower three-
eighths of tho sphere would bo furnished on the 
inside with tiers of steps, so that the observer 
eonld always get up to the eye end of the telescope. 
Everything which contributes to the comfort of tho 
observer and the despatch of business is of tho 
utmost importance. I t doubles tho value of the 
observatory. 
Mr. Stone : I should l ike to ask whether there is 
not danger in using water power 'I When the water 
freezes the observer wil l be left helpless. 
Mr. ( i r u b b : I made inquiries, and found that 
the climate of Mount Hamilton is very mild. I t 
hardly ever freezes ; but any other motivo power 
could be applied—oue has tho choice of steam, gas, 
or water. 
D r . Leonard Waldo, of Y a l e College, described 
an escapement for clocks of precision, with which 
he had been making experiments. H o said there 
arc several obscure sources of error in the rate of 
clocks, which have not been properly investigated. 
I t is ordinarily assumed that the pendulum swings 
in a piano ; but this is never actually tho case. 
There is always some deviation from tho plane, as 
may be shown by fixing a reflector on to the pen-
dulum-rod, and observing a reflected light on the 
cross wires of a telescope as the pendulum swings. 
T h e n there is always some mobility about 
the support, which, i f the pendulum is heavy, 
may be a serious causo of error. T h e n the 
co-efficient of elasticity of the suspension 
spring is always changing with the tempera-
ture. I have found the best results with a 
very firm and specially-built stone arch between 
two piers, l ike the piers of a transit instrument, 
from which to suspend the pendulum. I have had 
to discard the use of a glass rod and glass j a r ' 
for mercury, on account of the difficulty of get-
ting a straight uniform rod or an accurate cylinder 
to contain the mercury ; and we have fallen back 
on tho use of a steel j a r and steel rod, which, 
though they are subject to greater expansion, can 
be accurately turned. I have had to reject alto-
gether zinc and steel gridiron pendulums on 
account of their tendency to warp. Thero is an 
uncertainty about sueh pendulums which is totally 
unexplained. I use a weight of from 45 to 00 pounds 
of meroury properly freed from oxide, which is 
another source of change of rate. T h e escape-
ment I have used is a Tciodifiod form of the Denison 
gravity escapement, which does not want any great 
amount of power to drive it. 
M r . Buckney said : I should l ike to make a few 
remarks on what D r . Waldo has said, for his ex-
perience does not agree with mine. F i r s t , as to 
the mercurial pendulum being better than the zinc 
and Bteel compensating pendulum. I much prefer 
the zinc and steel, especially for large pendulums, 
for a change of temperature does not act imme-
diately ; and with the mercurial pendulum the 
rod takes up the new temperature, whilo only 
tho outside of the mercurial jar is heated, and 
unt i l the whole of the mercury in tho j a r 
is heated the clock wi l l lose. I have made somo 
experiments as to this, and found that a mercurial 
jar of 2in. in diameter, which is the ordinary size 
used, when exposed to a change of temperature of 
30", takes a whole day to steady itself. A j a r of 
3in. in diameter took between two and three days 
to compensate itself. I do not understand why ; 
but the increase of temperature took about double 
the time to show its effect that the cooling did. 
W i t h a zinc and steel pendulum the bob can be 
suspended from its centre so as to eliminate al l 
errors due to the expansion uf tho bob itself, so 
that tho expansion of a large mass need not bo 
considered. 
M r . I n w a r d s : There seems to me to be another 
objection to the mercurial pendulum which has 
not been referred to—the mercury, being l iquid, 
always flops about to a certain extent, which must 
be equivalent to so much friction. 
T h e meeting adjourned at ten o'clock. 
L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
TH E last meeting of the session was held on the 11th inst., Mr. Isaao Roberts, F . R . A . S . , 
president, in the chair. 
M r . W. I I . S. Monck, M.A. , was olectod a member 
of the society. 
A paper upon tho remarkable sunspots which 
appeared at tho cud of A p r i l and beginning of 
May, by Miss Brown, was read. 
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The following statement concerning the society 
was Bttde by the president:— 
J may be permitted to refer briefly to tho present 
position of the society in order to give some in-
formation concerning it to tho members who havo 
not been able to attend any of the meetings, or to 
take part in tho management of its affairB. T h e 
society was formed with tho object of fostering a 
l iking for astronomy, and to encourage astronomi-
cal observation, especially amongst the possessors 
of small telescopes. T w o gentlemen took the 
chief part in its formation, and for a time con-
ducted its affairs with energy and prudence; but 
in the third year they had largely extended its 
scope by inviting members resident in distant 
parts of tho country, as wel l as others who are 
resident in foreign parts, to jo in it. Several gentle-
men of eminence as astronomers were also induced 
to countenance a society so active in the promotion 
of astronomical study by becoming honorary or 
associate members. T h o members of the society 
now number 239, and are classified as fol lows:— 
57 reside in Liverpool ,or within 12 miles distance; 
MS reside in different parts of Great Br i ta in and 
I r e l a n d ; 16 reside in foreign parts, and 18 are 
associate members. T h e latter are not subscribers 
to the funds of the society, and receive tho printed 
journals free of charge. T h e annual subscription 
of members is 5s., and the business of the society 
is conducted by a council consisting of nineteen 
members, nine of whom reside within twelve miles 
of Liverpool , ten reside, in different parts of 
England and Ireland, and three have to be con-
sulted by correspondence. A society formed on 
the basis here described has weak points, and these 
were made manifest at the commencement of the 
present session, as the sequel wi l l show. F i r s t l y , 
the gentlemen who had been the chief actors in 
forming the society, and in extending its scope so 
widely, found out that they had undertaken heavy 
responsibilities i n correspondence and literary 
work, which I infer became irksome to them when 
the novelty of their position settled down into 
rjut ino work. Secondly, the annual subscriptions 
were inadequate to meet the expenses of printing a 
journal and the other necessary charges in con-
ducting the society, consequently a considerable 
amount of l iabil ity was incurred without funds to 
meet it. T h i s was the state of affairs which the 
president and council found existing when they 
entered upon the duties intrusted to them after 
their election to office, and to add to these diffi-
culties, tho gentlemen who had created them not 
only withdrew their assistance, but acted in a 
manner to retard the necessary work of reorganisa-
tion. T h e financial state of the society at the 
present time is such that by exceptional contribu-
tions made by a few of the members, and economy 
practised by the council, it is freed from debt. A s 
to the future of the society, I am not in a position 
to predict; but feel it my duty to invite the 
consideration of tho members of the council who' 
reside so far from Liverpool that they cannot 
attend the meetings, and also the consideration of 
the members of the society generally, to the follow-
ing fac t s :—Firs t ly , the correspondence and literary 
labours connected with a society constituted on the 
basis of this are so arduous that i t is not reason-
able to expect any competent secretary to under-
take them as hitherto, without pecuniary re-
muneration. Secondly, the number of members 
resident in Liverpool who are wi l l ing to give tho 
time necessary to tho work of the council is very 
limited, and I may here speak also for myself that, 
at the expiration of this session, I shall be unable' 
to devote any part of my time to the service of the 
society. I f , therefore, i t is to be successfully 
conducted as a large one, publishing Transactions, 
the annual subscriptions w i l l have to be consider-
ably increased, and competent officers wi l l have to 
be found who are wi l l ing to devote the time 
requisite to conduct efficiently and continuously 
f i e business of the society. I would suggest that 
those members who take great interest in its 
wellbeing should, between now and the date of the 
annual meeting in October next, communicate 
their views to Mr. R . C . Johnson, of No. 19, 
Catharine - street, Liverpool , member of the 
council, to whom, and iUr. Appleton, and M r . 
Sharp, I am • greatly indebted for valuable 
assistance m conducting the work of this session. 
B y so doing some practicable plan may be devised 
for continuing the society in a manner that may 
realise the object set forth at the commencement 
of its career, as quoted in their communication. 
R I P E N I N G spirits by electricity, instead of age 
the Alhnii;/ 8*mla;/ Frett says, 'is now practised" 
across the Atlantic, q'hrec incandescent lamps of 
32c.p. arc inserted in a barrel of whisky, and their 
light and heat nrc said to produce the same effect 
on the spirit as the ripening of age. thus fitting the 
whisky for the market in much less time. Good 
judges report that the process iruuroves the quality 
of the spirit. , ; 
SCIENTIFIC NEWS. 
SI N C E our last issue two more D u n E c h t C i rcu-l a r s have been sent out. No. 118 contains 
clement.? a n d ephemeris of Comet A (1S8G) 
based on observations by M r . H . V . E g b e r t , 
f r o m w h i c h i t appears t h a t the t ime of peri-
he l ion passage is J u n e 7 -79 G . M . T . T h e position 
on M a y 23 is ca lculated to be R . A . 2h. 58m. lb's.; 
N . Deo. 41" 3'. C i r c u l a r No. 119 contains 
e lements and ephemeris of Comet B , com-
puted by D r . I I . Oppenheim, f r o m observations 
made a t K i e l , H a m b u r g , a n d L e i p s i c . T h e ele-
ments closely resemble those of P r o f . F r i s b y 
g iven la s t week, the t ime of perihel ion being 
M a y 4-3998 B e r l i n M . T . T h e ephemeris for 
M a y 23 reads : R . A . l h . 36m. 43s . ; N . D e c , 
65° 52-8 : B e r l i n m i d n i g h t . T h i s c i r c u l a r also 
announces tha t the eclipse of Jup i ter ' s f o u r t h 
satel l i te , as observed a t H a r v a r d College on 
A p r i l 30, lasted 30m. 20s. longer t h a n the tabu-
lated t ime, and P r o f . P i c k e r i n g consequently 
t h o u g h t there m i g h t be another eclipse on M a y 
17. Both comets are a l w a y s above the horizon, 
a n d w i l l cont inue to be BO f o r some time, A 
being near A l g o l a t the end of th i s week, and 
B w e l l up i n Cass iope ia ; but the lat ter is de-
creas ing i n brightness . 
T h e R e v . T . E . E s p i n , as " O b s e r v e r ' ' to the 
L i v e r p o o l As tronomica l Society, sends out h i s 
C i r c u l a r ISo. 3 as fo l lows :-
1869 ; 
i ) 
v Hydrae. 
R . A . Xh.31-9m. - 12° 40-7' 
[ L L 20556 ; B m 242 ; Goro v.s. 70 ; H . P , 
v . 329.] 
(Variable , B i r m i n g h a m ; E s p i n ; Gould.) 
F r o m six years' (1881—1880) observations of 
this star I find the following provisional ele 
ments :— 
P = 194-05D. 
V = + 5-0, 5-2 - 6-1, 6-3. 
Epoch Max. 1885, Dec. 11-78 (m = M + 107D, 
Comparison stars. 
( A ) <l> H . P . 1875. X h . 32m. - 16" 15-
( B ) L L 20389 H . P . 1854. X h . 25m. - 12° 59' 
T h e " V i s i t a t i o n " of the R o y a l Observatory, 
G r e e n w i c h , w i l l take place on Saturday , J u n e 5 
D r . D . G i l l , R o y a l As tronomer at the Cape, 
has been elected a corresponding member of the 
I m p e r i a l A c a d e m y of Sciences , S t . Petersburi 
T h e conversazione of the R o y a l Society last 
week was especia l ly notable for the large 
number of i m p o r t a n t and interes t ing exhibit: 
M r . H o w a r d G r u b b showed a w o r k i n g model of 
h i s proposed design for the Observatory w i t h the 
great L i c k telescope, i n w h i c h a l l the movements 
of the dome and the floor of the observing-room 
are mado by water-power control led by elec 
t r i c a l arrangements . C a p t a i n A b n e y and 
G e n e r a l F e s t i n g exhibi ted the ir colour photo-
meter for c o m p a r i n g l ights of different colours, 
as w e l l as for test ing the perception of t int— 
a n i n s t r u m e n t w h i c h promises to become very 
use fu l . M r . J a m e s W i m s h u r s t exhibited a new 
influence mach ine w i t h e ight plates, and Mr. 
S h e l f o r d B i d w e l l showed some of his voltaic 
ce l l s w i t h solid electrolytes. Portable e lectr ic 
l a m p s were exhibi ted by M r . S w a n and M r . 
P i t k i n ; a n d M r . C o n r a d Cooke showed Dr . Aucr ' s 
incandescent system of gas - l ight ing , i n w h i c h 
a tube of cotton fabr ic is soaked i n a compound 
m i n e r a l solution, and w h e n the organic matter 
is b u r n t out of i t a h i g h l y re fractory mater ia l , 
r e t a i n i n g a l l the s t ruc ture of the or ig ina l tube, 
is le f t , w h i c h g lows w i t h a wh i t e incandescence 
i n a B u n s c n burner . One of our photographic 
contemporaries says the special mater ia l is an 
oxide of l a n t h a n u m or z i r c o n i u m ; but a l l that 
is to be trusted a t present is the s imple fact 
t h a t i t is a u s e f u l l i ght , w h i c h ut i l i ses coal-gas 
i n an economical manner . A m o n g s t objects of 
special interest , we m a y note the remarkable 
v e r t i c a l sections t a k e n f r o m a chimpanzee and 
a n ourang-outang b y P r o f . C u n n i n g h a m , the 
bodies of the an imal s h a v i n g been frozen hard 
£Or the purpose. 
T h o death is announced of Surgeon-Major 
T i m o t h y L e w i s , M . B . , a t the premature ago of 
45. H e was assistant-professor of pathology 
i n the A r m y Medica l School , h a d a E a r o p c o n 
reputat ion as a scientist , a n d as a microscopist 
was in the f ront r a n k . T h e counc i l of the 
R o y a l Society h a d selected h i m as one of its l i s t 
recommended to the society f o r election as 
F e l l o w s . 
T h e S w e d i s h m e t a l l u r g i c a l chemist , Magnus 
T r o i l i u s , who had recent ly established h i m s e l f 
i n N e w Y o r k , died suddenly there i n h i s 29th 
year. T h o u g h so young, M r . T r o i l i u s had seen 
a great deal of w o r k in Sweden, i n th i s country , 
a n d i n A m e r i c a , a n d h a d publ i shed a use-
f u l vo lume on the " C h e m i s t r y of I r o n , " w h i c h 
we noticed on p. 353 las t vo lume. 
H e r r P a u l von R i t t e r has lo f t to the U n i v e r -
s i ty of J e n a the s u m of £ 1 5 , 0 0 0 to be appl ied 
for the f u r t h e r a n c e of zoological studies. 
A t the R o y a l I n s t i t u t i o n on T h u r s d a y , S l a y 
27, J u n e 3," a n d 10, P r o f . A l e x . Maca l i s ter . 
F . R . S . , w i l l del iver three lectures on " H a b i t as 
a F a c t o r in H u m a n Morphology," and on F r i d a y -
next, M a y 28, P r o f . O l i v e r Lodge, D . S c , w i l l 
discourse on the " E l e c t r i c a l Deposit ion of D u s t 
and Smoke." 
A t the meet ing of Convocat ion of the L o n d o n 
U n i v e r s i t y las t week M r . U n w i n moved, a n d 
M r , W , L . Carpenter seconded, the f o l l o w i n g 
resolutions, w h i c h were carr i ed :—" T h a t , i n 
tho opinion of the house, i t is desirable t h a t 
a scientif ic degree -suitable for eng ineer ing 
students should be inst i tuted by the U n i v e r s i t y , " 
and " T h a t the prov is ional scheme d r a w n u p 
by the a n n u a l committee be approved and re-
f erred to the Senate." I t is proposed to offer 
degrees for engineers, f o l l o w i n g the lead of 
Cambridge U n i v e r s i t y , w h i c h h a d establ ished 
a whole tripos spec ia l ly adapted to engineers . 
T h e success of G e r m a n engineers , p a r t i c u l a r l y 
in A m e r i c a , proves the advantages possessed by-
pupi l s f o l l o w i n g the sc ient i f ic course of the 
G e r m a n P o l y t e c h n i c schools, and i t is now 
admitted tha t more scienti f ic methods of t r a i n -
i n g mus t be adopted i f our engineers are to 
hold the ir own . T h e house was , therefore, 
asked to recognise the g r o w t h of this new w a n t 
by the ins t i tut ion of the eng ineer ing degree, 
but i t was not proposed to change the sys tem 
of the U n i v e r s i t y . 
A t a recent meet ing of the P h y s i c a l Society, 
a paper on " A Modified F o r m of Wheatstono's 
Rheostat ," by M r . S h e l f o r d B i d w e l l , was read. 
A w i r e is coiled upon a non-conduct ing cy l inder , 
as i n the ord inary f o r m of rheostat, one end of 
the w ire being i n contact w i t h the brass ax le 
of the cy l inder . A screw is cut upon the axle , 
the p i t c h being equal to the distance between 
the consecutive t u r n s of the wire , a n d th i s , 
w o r k i n g i n a fixed n u t , causes the whole 
cy l inder to t r a v e l in the direct ion of its ax i s . 
A fixed s p r i n g bears upon the w ire a t a con-
venient point, a n d by the t r a v e l l i n g motion 
of the c y l i n d e r th i s point of contact 
remains fixed in space, a n d the effect of 
t u r n i n g the c y l i n d e r is to introduce more or less 
resistance between the s p r i n g a n d the brass 
axle . B i n d i n g sorews on the base of the i n -
s t r u m e n t are i n contact w i t h the n u t and the 
bear ing spr ing . M r . B i d w e l l does not recom-
mend th i s arrangement i n cases where i t is 
required to introduce a k n o w n resistance, but 
where i t is i m p o r t a n t to ad jus t a resistance to 
a n ice ty or to cause a cont inuous var ia t ion it 
is of great use. P r o f . P e r r y , r e m a r k i n g upon 
the importance of being able to v a r y a res i s t -
ance gradua l ly , described a n ins trument he h a d 
used w i t h advantage. A number p f plates of 
gas carbon are placed between two p a r a l l e l 
copper plates, one of w h i c h is fixed, and the 
other adjustable by a screw ; by a p p l y i n g pres-
sure b y means of the screw the res istance 
between the plates can be varied u n i f o r m l y 
and r e g u l a r l y f r o m 2 to 10 ohms, beyond w h i c h 
point the increase is very rapid . 
A meet ing has been he ld in Manchester w i t h 
reference to the v i s i t of the B r i t i s h Associat ion 
in 1887, and, a committee h a v i n g been formod, 
t h a s boon resolved to raise tho s u m of £ 3 , 0 0 0 
towards tho expenses. 
T h e first prac t i ca l example i n th i s c o u n t r y of 
e lectr ica l l i g h t i n g f r o m a c e n t r a l s tat ion was 
completed a t the beg inning of the week. T h e 
instal lat ion includes the Paddington passenger 
and goods stations and hotel , the locomotive 
tation, I toya l O a k a n d Westbourne-park 
Stations, a l l the offices, yards , a n d approaches 
to the various stations and the l ine of the r a i l -
way itself f r o m I 'addington to Westbonrne-
park. T h e d i s tr i c t is a m i l e and a h a l f long, 
and covers 67 acres of ground. T h e r e are three 
Gordon dynamos, one being he ld in reserve a n d 
kept s l o w l y r e v o l v i n g ready for use a t a 
moment's notice. T h o dynamos we igh 45 tons 
each, a n d y ie ld a n E . M . F . of 150 volts. W h e n 
a l l the lamps aro on, the machines give about 
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magnitude given above of the star n.p. are higher 
than S ir . Espin's "8 mag." These estimates were 
made by the aid of stops. I f they are correct, then 
B 183 could not have been below 7 mag. in June of 
last year. Now, in the observations of dates 
October 12 and 15,188-1, contained in the paper in 
the L . A . S. Journal referred to, I found that 
B 483 was not quite so bright as the star n.p. I f , 
then, this latter be not variable, the mag. of B 483 
must, in October, 1884, have been about 7"8 or so, 
which again was an increase upon what the mag. 
had been a couple of months earlier, when it was 
8 -5 + . T h i s , then, is independent confirmation of 
the idea that B 483 is variable. I t is No. 31 in 
Messrs. E s p i n , Gage, and Read's " Catalogue of 
Suspected Variable Stars," and No. 5G8 in M r . 
Gore's. T h e star is a very beautiful one, and wel l 
worthy observation. 
I was very glad to see the letters of M r . F r a n k s 
and M r . Oliord (on pp. 191, 213, respectively), 
dealing with the question of astronomical photo-
graphy. I t is very interesting to note that the 
anneau brillant has not been photographed by its 
discoverers. I f the outer ring of Saturn be not 
variable, then the anneaa brillant can, i f tho 
statements made concerning the powers of photo-
graphy be correct, have no existence; otherwise, the 
outer ring must be variable (which, i t was con-
tended, the discovery of the anneau showed was 
not the case), Jle the question concerning astro-
nomical photography itself, certainly the reproduc-
tion of M r . Ofiord's photograph of the Pleiades (p. 
192) is not very flattering. I notice that M r . 
Offord says it " is not very l ike " his photograph. 
Would he please explain the differences ? O f course, 
i t is of the very essence of my contention 
that photography is a most valuable adjunct 
to the telescope, jns t as are the spectroscope and 
polariscope. I t is fitted to investigate phenomena 
outside the range of ordinary vision, and hence 
requiring a special instrument. T h e correlat ion 
of these phenomena wi th those belonging to the 
domain of ordinary vision wi l l be a matter of great 
importance to the advance and perfecting of the 
science, for we shall gain a f a r more complete view 
of the facts bearing upon the subject with which 
the said phenomena are associated. 
B u t this is totally distinct from the camera-
worship against which I protested. Says an ex-
ponent : " 1 wi l l not say that the observer wi l l 
be obsolete, but perhaps his functions wi l l be 
entirely altered." T h e mere quotation of such a 
remark is enough to show the direction in which 
some people's thoughts—and those people of conse-
quence in the astronomical world—are tending. 
A n d surely tho mere realisation of what is meant 
and intended ought to warn all who are not 
blinded by their excessive love of technical detail, 
of the danger which astronomy—both as a science 
and as a pursuit—runs from this camera-worship— 
and, I may add, from the prevalent worship of 
" instrumental appliances." A s a pursuit, it would 
lose almost a l l its charm ; and as a science, much 
of its comprehensive character. 
S . I V I a i t l a n d B a i r d G e m m i l l . 
Glasgow, M a y 13. 
S A T U R N . 
[25752 . ]—ON A p r i l 12th, 188G, between 8h. and 
9h., Saturn was magnificently defined here. T h e 
' narrow dark belt south of the equator was much 
fainter, and its boundaries less definite than for-
merly. Closely outlying its southern border there 
was a light zone, and then another dark belt 
•which had become more conspicuous than during 
the preceding opposition. Much further south 
there were fa int traces of additional belts; but 
they were very delicate features, and scarcely dis-
tinguishable from the dull-yellow hue of' the 
planet's S. hemisphere. O n A p r i l 13th I reobscrved 
the markings alluded to, and confirmed my pre-
vious impression as to the decadence of the narrow 
equatorial belt. 
A s to tho zone trcs brillantc whioh I noticed on 
the outer r ing on Dec. 23rd, 1885, and figured in 
& Astronomic for March, I have read the polite 
suggestion of your correspondent " D . W . E . " 
(25097) that it was merely "the effect of contrast." 
I trust he wi l l pardon me i f I venture to assure 
h i m it was nothing of the kind ? I observed it, not 
once, but many times, and found it by no means a 
difficult object such as could be imperfectly 
glimpsed only now and then. I t was a fa ir ly pro-
nounced feature of very reliable character. W i t h 
good seeing and steady air my lOin. W i t h speculum, 
power 252 single lens, showed it well , and the same 
appearance was recognised independently by many 
other observers employing telescopes ranging 
between 8 | i a . and l s i n . of aperture. I n the very 
same number cf the E N G L I S H M E C H A N I C in 
which the objection of " D . W . E . " appears, there 
is a letter (25093) from M r . P . H . Kempthornc, 
and a reference to his recent observations of this 
"bright zone on the exterior ring." 
_ Of course observers are apt to feel a'little pre-
judiced So favour of their own individual impres-
sions ; still , I think " D . W . E . " is scarcely just i -
fied in his criticism. I f , when we f a i l to detect an. 
object confidently annoenced by other observers, 
we would seek the cao in our own eyes or instru-
ments, instead of essaying futile and altogether 
inadequate explanations to prove ourselves in the 
right, we should come much nearer to tho real 
source of discordance. There seems to be a grow-
ing tendency to disputations of this character. A 
man's solemn affidavit, backed up with a mass of 
other affirmative testimony, is now become neces-
sary to prove the existence of a feature before an 
observer, who fai ls to see it himself, w i l l accept it 
as a fact. I n the particular instance of tho zone 
trcs brillante on Saturn's outer ring, it only remains 
for me to reiterate that it was a real feature during 
the planet's recent opposition, and that i f your 
correspondent renews his search for it next 
autumn, he wi l l probably see it, and feel very much 
surprised that he did not see i t before. 
Bristol , May 20th. W . F . D e n n i n g - . 
S P E C T R A O F S U N - S P O T S — S O L A R 
P R O M I N E N C E S . 
[25753.]—SOME rather interesting phenomena 
have appeared in the spectra of a group of spots 
which for some days past have been visible on the 
sun's disc. No doubt these spots, owing to their 
complex structure, have attracted the attention of 
many telescopic workers, and I trust that what I 
have to add as to their spectroscopic appearance 
wi l l not be uninteresting to some of our readers. 
O n May 2nd I found the C line reversed in the 
penumbral spectra of several members of the 
group. T h i s phenomenon is not an unusual one, 
and I would not refer to i t but for certain other 
interesting features noticed later on. T h e following 
day I failed to detect any brightening of the C 
line, and subsequently for two days cloudy weather 
prevented observation. O n May Gth, however, at 
7h. 30m. morning, the definition being excellent, 
very violent action was perceptible. I n the umbra 
of two of tho spots, the C line was distorted con-
siderably, being bent in certain places and also 
forked; in one local ity it was double, a short black 
lino appearing quite separate from it and displaced 
towards tho less refrangible end. Near this place 
the C line was vividly reversed, the bright line 
which appeared in its stead being twisted and bent 
curiously with displacement in an opposite direc-
tion at each end, so that it had almost the appear-
ance of an /". I n one region the brightness was so 
v iv id that I was able to open tho slit moderately 
wide, and then saw the outline of a great mass of 
glowing gas situated upon the border of the 
penumbral shade. A l l these appearances persisted 
as long as I had leisure to continue the observa-
tion. No trace of the bright mass was visible in 
the telescope alone. A very bri l l iant aurora 
appeared on the night of the 8th. # 
F o r some time past there has been a great dearth of 
prominences, only a few small forms having been 
noticed, while on several days a careful scrutiny 
of the whole chromatospheric region failed to 
reveal any elevations at a l l . I am sorry I did not 
observe the prominence to which the R e v . J . J . 
Muschamp Perry refers (letter 25529, p. 103). D i d 
Mr. Perry notice the gigantic forms which the 
sun's l imb afforded last year on J u l y Sth, and 
again between the 11th and I-lth? T h e latter, a 
very wonderful object, remained almost unchanged 
for three days. J u l y 22nd showed tho largest and 
most singular prominence I have yet seen. I t was 
visible al l that day, but unfortunately cloudy 
weather followed, so that I could not watch tho 
changes which preceded its disappearance. 
Toronto, May 10. A . F . M i l l e r . 
T H E L A R G E M E T E O R O F K A Y 15, 
1 8 8 6 . 
[25751 . ]—TnE bn'ght'meteor described by Mr. 
C . L . Twecdalo (letter 25723) was also observed 
here, but the circumstances were very unfavour-
able. Apart from the moonlight, the sky was 
much involved in light clouds, so that I found it 
difficult to assign the exact path amongst the stars. 
T h e following account of my observation may be 
of some use to comparo with that given by your 
correspondent:— 
"18S0, May 15, 9h. 45m. Meteor as bright as 
Jupiter , passing from about 310° + . 5 8 ° to 10° 
+ 72 i° . Motion very slow. I t was followed by a 
thick train of sparks. S k y much clouded at the 
time, and very few stars visible." 
Projecting tho apparent paths as recorded at 
Bristol and Crawshaw booth, 1 find tho radiant point 
at 291° + 8 8 ° near tho head of Cygnus. T h i s 
position does not agree with any well-known 
meteor shower, but one of Greg's radiants at 
285° + 35° for May and June presents the best 
accordance that I can find. 
I t would be interesting to comparo other 
accounts of the same meteor, for i t must have been 
noticed at many stations." 
Bristol , May 24. "W. F . D e n n i n g . 
S E L E N O G R A P H I C A L — C L E F T S — 
T H A N K S — A S T R O N O M I C A L . 
[25765.]—Ox A p r i l 11, 18SC, 8h. ."0m. p.m., X 
observed the floor of Ptolemaiis, the terminator-
being just E . of its east border. T h e eastern ex- . 
tremity of the floor was stil l in a semi-darkness,, 
and the cleft which runs there was stil l invisible.. 
xV large number of objects, low mounds and cup-
like depressions, were wel l seen. Crater '/ was most 
distinct. I t has a large round depression on the-
N. , and two sharp ridges running south, of which 
the E . one is the larger. Tho space between was,, 
at this time, covered with shadow. B u t what par-
ticularly struck me were two large depressions, o f 
which no mention has yet been made, so f a r as I 
know. One is triangular in form, and the other is-
l ike an elongated trapezium. T h e apex of the-
first was seen close to a cup-like depression,, 
situated about half way between the centre of the-
floor and its S. border, and extended, always 
enlarging, i n an E . N . E . direction towards the-
extremity of the floor. T h o S . E , border of this 
depression isdeeper than the rest, andforms a kin<; 
of separate valley. W i t h i n the l imits of this 
triangle two mounds were seen, a larger one near-
the E . end of the triangle, the other a short dis-
tance E . of its apex. Another narrow and shallow-
valley runs from near this mound towards the-
S.W., and ends at a depression near the S. border 
of the floor. T h e other depression is elongated in 
a N — S . direction, and its S. angle is situated at. 
the N . side of the cup-like depression where the 
other begins. I t s N . angle ends at the parallel o f 
ring b on the W . T h i s depression contains only" 
onemound, situated just within its western angle. 
These objects were pretty well seen ; but they are-
evidently of a very transient character. 
Dur ing the same evening I saw for the first time-
a cleft across the N . E . wall of Rhet icus . A f t e r 
crossing this wal l proper, it crosses another cleft 
which runs along the E . side of Rhct icus , and is. 
very l ikely connected with cleft 'C Triesneekcr. 
Afterwards the cleft reaches the extremity of the? 
plateau, where it ends, S . E . of a small crater. 
O n May 11 I found another cleft E . . parallel 
and near the eastern branch of the large cleft or 
valley S. of Janssen. Schmidt has a ridge at or-
near this place. 
I am sorry I have given Mr. Sadler so much 
trouble for a single double star on account of my 
not having given sufficient information, as I might. 
have given. I may now say that my finder is a 
hand telescope, aperture 1 |,jin., focus 27in„ field 
90', and power 14. A t the time of the observation 
referred to the field was only 00'. Many thanks-
for his information. 
I s there any recent observation of M r . B u r n -
ham's double stars, Nos. 27 and 31 ? W i t h regard 
to 31, I saw its comes at once, and without knowing 
its position angle, and estimated it at 105° x - M r -
H . gave 180° for 1872. 1 could not, however, br ing 
i t to that position. I t seems probable that i ts 
movement is retrograde. When I looked at No. 27 
I expected to see its 12-mag. contcs easily, as I had. 
seen at once tho 14-mag. of the other s tar ; but I 
could see none, even after I had looked 
for its position. T h e 7-mag. star was beauti-
ful ly defined, l ike a pin's head, wi ibout any-
scattered l ight at al l . How was tha t? I t is truer 
the distance is only 4", while the other is 5", and 
the largo star is of the 7 mag., while the other is 
8A ; but I can hardly th ink this difference is the-
cause of my failure. I s there no variabil i ty in this 
comes t 
I have been very much int. I ted in letters 25073-
and 25097 ; but I have no time to enlarge upon 
them. M r . Westlake wi l l doubtless now give us 
somo interesting observations, and i f l«>th gentle-
men would give us a good sketch of the dark craters-
S. of Miidler, selenography would bo very much 
indebted to them. 
May 22. C . M . G a u d i b e r t . 
T H E C H A R G E ( O R D I S C H A R G E ? ) O F 
T H E P R E S I D E N T O F T H E L I V E R -
P O O L A S T R O N O M I C A L S O C I E T Y . 
[25750. ]—IN refcrenco to tho statement of the-
President of the L . A . S . published in No. 1,104, as-
one of the " two members " there mentioned, I 
desire to give.an unqualified denial to tho asper-
sions of the President. T . E . E s p i n . 
High-street, Wolsingham, Darlington, -May 21st„ 
[25757.]—MR. Rc-BEl tTS's remarks, which ap-
pear on p. 253 of last week's " K M , " contain 
several inaccuracies which I pointed out at the 
meeting; but as my'corrections are not in the 
printed report, and the errors aro st i l l persisted in,. 
I w i l l ask you, as a matter of justice, to grant mc-
the space to repeat them. 
F i r s t , i t is uncharitable to say that tho most 
active promoters of the society relinquished the ir 
share in the work " when the novelty of their posi-
tion settled down into routine." As a matter of fact , 
most arduous routine work was continued by them 
for four years without a break, and, after one year's 
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cond, the annual subscription of 5s. has 
liithi rto prayed sufficient for the working expenses 
. i f the society. T h e session of 1881-85 was a n 
• ;,-.nil-ally heavy one. 1 have taken some trouble 
l*i gii into the accounts, and find that although 193 
page* of printed matter, besides -12 illustrations, 
had been sent post-free to each member, the total 
.-•.mount of debts incurred i n excess of the income 
•did not exceed £ 8 . I-lvcn this small deficiency 
jjiighL have been avoided i f the directors had not 
provided Wi<> bound volumes of tho journal for 
future contingencies. 
Third , the annual meeting is not in October, b u t 
in July . A t the last annual meeting i t was pro-
posed to defer i t until October; but, as i t was 
nhown that this would on many accounts bo incon-
venient, the motion was lost. 
Fourth, it lias never been found necessary that 
activo workers should reside a t Liverpool . Tho 
groat object of the society, and of the publications 
which aro the l ife of the society, is to record the 
-;.tronomieal observations of its members, and 
Liverpool is, perhaps, least of all suitable for such 
en . . The necessity for paid assistance is 
negatived by the fact that such men as Denning, 
Franks, K-pin, Klgcr , and others have cheerfully 
volunteered regular l iterary and scientific work. 
Twice the present income of the society would not 
be sufficient to pay for competent management, 
.and, if the devotion and enthusiasm of the members 
'.hould fai l , mercenary assistance would ava i l but 
Jittle. 
Finally, :t is a pity that M r . Roberts should have 
troubled i.imsolf to prepare a report on the affairs 
-.f the society at al l . I t is distinctly B t a t e d in 
: l a w 1 that this shall bo the work of the council, 
and that the report shal l be presented at the 
annual meeting. Tho object of this law is plainly 
to frustrate any attempt at influencing tho general 
'•lection of officers, and the closing part of M r . 
Jtoberts's address shows only too clearly the neces-
-dtyof such a provision. I 
W . H . D a v i e s , V i c e Fresident L . A . S . 
[25758.]—I H A V E read with mingled feelings of 
•curiosity and amazement the valedictory address 
of the president of tho L . A . S . , contained in your 
report of the last meeting, on page 253, Some of 
<.he statements there made are so evidently open 
•to correction thxt I trust you wil l , in common fa ir -
•nc.-s, allow me very briefly to notice them—espc-
•cially as the society i n question was originally 
floated under tho .auspices of the E N G L I S H 
MECHANIC, and most of its members are regular 
readers of the same publication. 
Tho implied reflection on certain former officers 
of the' Su,. ty is ungracious, and not warranted by 
the circumstances of tho case. I t is inferred that 
these .'persons shirked the responsibility of their 
•offices, and afterwards did their best to obstruct 
the work of their successors. T h i s is a rather grave 
charge to make, and ono which wi l l not bear rigid 
investigation ; inasmuch as it cannot bo too widely 
known that local jealousies were at tho root of the 
•unfortunate dissensions, and those who had taken 
a leading part in the formation of the society were 
-naturally averse to tactics which threatened to 
imperil its very existence, so thought the more 
dignified course was to resign tho reins of office to 
those who wore eager to try their hand at govern-
ment. Hath sag could bo further from the truth 
than to say that the retiring members retarded the 
work of reorganisation; on the contrary, every 
facility was afforded their successors, and i f they 
failed it was entirely their own fault . T h o charge 
of financial insolvency was effectually disposed of 
at the time it was first made, and I am sur-
prised that it should be repeated with such an 
-authoritative air in these columns. T h e statement 
that "Associates arc not subscribers to the funds of 
the Society " is a sad perversion of fact ; for some 
of these so-called "honorary members " have con-
tributed more by donations of money, books, <fcc, 
than ordinary members with their subscriptions. 
I venture to assert that this remarkable presi-
dential .-.i-.-Iress is simply an electioneering mani-
festo m di-guise, and therefore ought nevor to 
have fuund a place in your columns, where i t is 
calculated to do much harm by giving to the 
tvorid a one sided and erroneous account of the 
present condition of the L . A . S . 
"W. S . F r a n k s . 
A F E W S T O R E S O U T H E R N N O T E S . 
i 25759.]—Til E Meropc Nebula in the Pleiades. 
(m October 27, 1883, 1 first saw this nebula. I 
caught it at once without any trouble, although i t 
was very faint and tho boundaries undef incd . °Tho 
altitude of the Pleiades at the time of this obser-
mt i -: was but low. I made a drawing and found 
t:i;.t the position and shape agreed fair ly well with 
the drawings of Tempel and .Maxwell H a l l in tho 
Monthly Nutices. T h i s drawing was mado after a 
hasty first glance at those in the Monthly Notices, 
and without an idea of what position i t would 
occupy in the telescope. S t i l l , the fact of know-
ing that it was there and had been seen by others, 
no doubt assisted in making out the object. O n 
December 23 and 24, 1883, I saw the nebula very 
clearly; but a note mado at the time is to the effect 
that I might havo looked for years at the Pleiades 
and never noticed tho nebula, so delicate an object 
is it . However, I was perfectly satisfied that 
what I saw was quite distinct from the ordinary 
glare surrounding stars seen i n a telescope. T h i s 
was my experience with a 2} in . refractor. 
iu Centauri . I have often gazed at this superb 
object; it always seemed so soft, and yet bright, 
and equally good with a low or high power. 
There is a faint double star iu the same field. T h i s 
nebula is very plainly visible to the naked eye. I 
consider that both for symmetry and bril l iancy i t 
beats any other object of the sort. 
A little preceding the starif 1 Ophiuchi , there is 
a curious thin, dark r i f t in the M i l k y "Way, which I 
have noticed as the thinnest r i f t seen. Certainly 
the M i l k y W a y about the neighbourhood of Lupus , 
A r a , and Norma is a wonderful spectacle, f u l l of 
a mysterious weirdness with its delicate cloud-like 
wisps of l ight and dark passages twining in and 
out among the star mist. T o my mind there is 
no part of the Northern M i l k y W a y to compare to 
this. T h e dry clear air of the uplands of South 
A f r i c a , away from the coast, is very conducive 
to bri l l iant displays of the Galaxy. More particu-
larly 1885, Aug. I , at Taungs, in Bechuanaland, the 
portion between Sagittarius and Scorpio appeared 
all broken up into cloudy flocculent masses, re-
minding one of those light clouds seen when mist 
or fog is clearing away under the influence of the 
sun. I have often thought of sketching it, and 
made one or two attempts, but the very l ight 
necessary for the use of the pencil seems to render 
the eye not sensitive to the most delicate features, 
and one could not but imagine what an extremely 
difficult task it would bo to render it wi th strict 
fidelity to nature, and to preserve tho samo scale of 
brightness throughout. 
T h e zodiacal l ight appears of great bril l iancy. 
1883, June 24, there were some curious radiating 
dark clouds lying over it, which gave it somewhat 
the appearance of auroral streamers diverging up-
wards from a point below tho horizon. 
Regarding the pink glows, I do not remember 
that 1 noted any displays prior to the 1st Septem-
ber, 1883; up to August, 1885, many beautiful 
glows were noticed, but not regularly, sometimes 
very bri l l iant one evening, the next not visible. 
Dur ing my sojourn in various parts of South 
Afr i ca , I have had several opportunities of visiting 
both tho Natal and Cape T o w n observatories. 
W i t h regard to the former, I have always taken an 
interest in it, as I believe I was one of the first to 
advocate the establishment of an observatory in 
Natal . I think i t redounds largely to the credit 
of that little colony, as wel l as to several public-
spirited gentlemen, prominent among whom is M r . 
Kscombe, that i t possesses such a well-equipped 
observatory, presided over by so able an astro-
nomer as the present one. T h e observatory is 
beautifully situated on a ridge known as the Berea, 
whence a fine view over the town of Durban and 
the Indian Ocean is obtained. Owing to the posi-
tion being on the side, and not on the summit of the 
hi l l , and to the fact that the greater part of i t is 
densely wooded, tho observatory cannot be said to 
have quite an uninterrupted horizon. 
T h o Roya l Observatory at Cape T o w n is 
differently situated, being on a flat a l itt le way out 
of Cape Town, Table Mountain being a conspicuous 
object not far off. O n the 11th November, 188 
was very courteously entertained there by D r . 
G i l l , and while strolling round tho grounds noticed 
tho tombs of the R e v . M r . Fal lowes, and S i r 
Thomas Maclear and his wife, who are buried close 
to the observatory. Shortly after I was walkin, 
in the neighbourhood of Claremont, a suburb of 
Cape Town, when I came across Feldhausen, the 
site of S i r J . Herschel's observatory, and where he 
made those celebrated observations enshrined in 
tho " Results of Observations at the Cape of Good 
Hope." 
Shortly before leaving Cape T o w n for England 
in October of last year, I was pleased to note tho 
house, iu the back yard of which Laca i l l e made 
his observations of stars wi th his little telescope, 
which were the foundation of his celebrated 
catalogue. There is an interesting reference to 
this house in S i r T . Maclcar's verification of 
Lacail le's A r c of Meridian observed at the Cape. 
H e describes how that a l l record of tho actual site 
of Lacaillo's work in Capo T o w n was lost, when ho 
( S i r T , Maclear) was commencing his work, and 
how ho had occasion to find out, step by step, both 
by trigonometrical and documentary evidence, this 
site. I t was situated, ho fuund out, in the back-
yard of a largo house i n Strand-street, No. 2 from 
the corner of that and the present Adderley-strcet, 
and on the side of the street nearest the sea. 
F r o m a plate in the volume I had no trouble in 
finding tho house ; it has a fine front, with a good 
many largo windows, and is just in the style of the 
old Dutch Cape house. I t is now occupied as busi-
ness premises by a firm o° tne name of Searight. 
A lady of Dutch extraction a . ape T o w n informed 
me that relations of hers used :o occupy the house 
at the corner next to tho above-mentioned house, 
and she remembers old Mrs . Di- Wit , who was tho 
lady of the house at the time Maclear was making 
his investigations. Curiously eJWUghjT ions of 
this lady also held property known as K l i p Jontein, 
I believe at the northern extremity of Laeail le's 
are. She remembers S i r T . dear making obser-
vations there. So there arc o IO or two nia: tcr.s of 
respectable astronomical antiquity '.i connection 
with the Cape. 
I n the first lino fifth paragr \ letter 
25729, for K Crucis read e (Kappa) Cxttois ; and i n 
the last line of description of the sec.nd nebula, 
for « Centauri read • (Omega) Centauri . 
Woolwich, 21st May. E . E . 31. 
L A T E R A I N B O W . 
[257C0.]-—O.N" tho 21st, at 7.55 ;?.:r..,' the sun 
being down so low i n a bri l l iant ly glowing 
sky as to be invisible, a most magnificent ra in-
bow appeared in the west, the arc being perfect, 
and of very bright tints. Tho western sky had 
been cloudy al l the evening, and temperature 
somewhat high, apparently t" 
I s it not very unusual to 6ee tl 
sun has disappeared below the 
W i c k f ord, Essex . 
reatening thunder, 
rainbow after the 
orizon ? 
O. J . L . 
C E L E S T I A L P H O T C G I ; A ? H Y . 
[25701.]-— T H E M M . Henry , we read, in order 
to avoid confusing tho small-star images with 
blemishes in tho sensitive plate, move it so as to 
triple every star. Now, the three notes I copy 
from S ir J . H e r s c h c l s " L i g h t , " in the Ency-
clopmdia Metr., indicate a far better way of avoid-
ing, I think, such confusion, l i e is describing the 
effects on the appearance of stars that ho found to 
i-esult from variously-shaped diaphragms covering 
i-iouth of a largo t e l e s c o ; « , either reflector or 
- aperture was iu tho form of an 
, , i ihcmenenon was extremely 
beaut i ful ; . . consisted of a perfectly regular, 
brilliant-, six-ray sarroi .::>» a well-defined 
circular disc of great brightn s. T h e rays do not 
unite to the disc, but. are separated from it by a 
black ring. T h e y aro very narrow, and perfectly 
straight, and appear particularly distinct in con-
sequence of the total destruction of all the diffused 
tight which fills the field when no diaphragm is 
used—a remarkable effect, ami much more than in 
the mere proportion of the l ight stopped. 
"773. A s a triangle has but three aides and three 
angles, it seems singular that a jrur-rayed star 
should be produced. Supposing three to arise 
from the angles, and three from the sides, it might 
be expected that some sensible difference should 
exist in the alternate rays, marking their different 
origin. W h e n the telescope is in perfect focus, 
however, a l l the rat-s are precisely a l ike ; but i f 
thrown out of focus, their difference of origin . 
becomes apparent. . . . (It, would seem, then, 
that two crossed triangles, admitting nearly two-
thirds the l ight of the circular aperture, would do 
as wel l when in perfect focus as the single triangle 
that excludes more than half.) 
"774. T h e phenomenon just dcscri; 1 affords i n ' 
certain cases a very perfect position micrometer ' 
for astronomical uses. I f the diaphr.. m -'turned 
round, the rays turn with i t : and if .-. ant s t a r ' 
(as a Aquilre) have near i t a very one. tho 
diaphragm may be so placed at to rami - i c o f t h e 
rays pass through the small st; r, . .. .. thus re-
mains l ike a bead threaded on a string, ..u.i may be 
examined at leisure. I f , then, the position of the 
diaphragm be read off on a graduation properly-
contrived, the relative situations of the two stars 
become known. W e have satisfied ourselves of the ' 
practicability of this ; and by proper contrivances ' 
the principle may be made available in cases which 
at first sight appear to present considerable 
difficulties." E . L . G . 
May 18. 
L O S S O F T H E " O R E G O N . " 
[25702.]-—IN reply to " Inland".-.'' ;cr (25559) 
i f an ordinary Transatlantic steamer.- ere traversing 
the ocean at a speed of 20 knot.-, per hour, and 
an obstruction were suddenly sighted 500 yards 
ahead, she would certaiuly'collide with it, as there 
would not be time to alter her course in the time 
it would take her to reach it. T h e only consolation 
to the nervous is, that unless sc . oral miles ahead 
Could be seen, tho captain would not bo justified i n 
steaming at anything l ike f u l l speed. 
I n l a n d " appears to imagine that in a case l ike 
this the best thing to do is to reverse the engines 
and go astern ; i t is, however, the worst thing that 
could possibly be done, as it deprives the helmsman 
of al l control over his ship, and that at tho most • 
crit ical moment; moreover, when a vessel goes 
astern she generally " cants," and this would 
complicate matters. I n the case of meeting an 
iceberg, however, it is the only thing to do, as they 
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a difficult one to measure ; /3 27 is W . B . x i i . 197. 
F o r this De gives 7-1, I M : IOG'50 : 3'39" : 1875-53 
(4"). B i r d saw it with 5in. aperture of his 12in. 
mirror. I am much surprised at M r . Gaudibert's 
fai lure with two such comparatively easy objects, 
after seeing so much more difficult ones on previous 
occasions. T h e r e is, of course, no reason to 
suspect variabi l i ty in the comes o i f i 27 ; De gives 
11-0 mag. on all four nights. H e calls A bright 
yellow. 
T h e following passage from the Report of the 
P a r i s Observatory is of interest, as bearing on the 
powers of photography: " E n f i n la derriere differ-
ence a signaler, c'est que la Carte photographique 
contient 1121 otoiles jusqu'ii la 10' grandeur, tandis 
que 1'ancienne Carte n'en contient que O i l jusqu'a 
l a 13'. Son auteur, aprta avoir explore tout ce 
groupe tres attentivement avec le grand telescope 
de 1-200.1. [ 4 f t . ] , puis avec le refracteur de 0-31m. 
[12-2in.] se croyait autorise' h. declarer que le fond 
d.u ciel y paraissait completement noir, et qu'il 
pensait avoir atteint le l imite de l'univers visible 
dans cette region du ciel, et cependant la Photo-
graphie vient d'y reveler l'existence d'un nombre 
d'e'toiles non aperfnes plus grand que celui porte' 
sur la Carte ancienne." 
May 29. H . S a d l e r . 
S E L E N O G S A P H I O A I — S P O T S S . 
O F M A D D E R — R E F L E C T I N G T E L E -
S C O P E S — L I V E R P O O L A S T R O N O M I -
C A L S O C I E T Y . 
[25787 . ]—Is letter 25535, p. 104, M r . Gaudibert 
refers to a certain black spot S. of Mudler. W i l l he 
kindly , on the next opportunity, indicate as nearly 
as possible its position with respect to the sur-
rounding formation; for whilst observing this 
region last month, a few days before f u l l , I noticed 
two obvious dark markings or spots roughly cir-
cular, close together, and situate about one-third 
the distance from Miidler to Rosse? O n that 
occasion both spots had a white craterlet centrally 
situate in each. O n looking at these two dark 
spots again on the night of the 18th of May, under 
evening illumination, the minute craterlets in the 
centre of each had disappeared; but on careful 
scrutiny, the more southern of the two dark spots 
was seen to have two faint white objects—crater-
lets, apparently—on both its eastern and western 
edges. W i l l Mr. Gaudibert kindly say i f the 
objects he refers to are the same as the foregoing 
describes ? 
L i k e a l l those of our readers who use reflecting 
telescopes, I was very pleased and interested in 
reading the letter by " D . W . E . " on p. 234. I only 
regret he did not occupy a little more space to 
•describe the mounting of his reflector; more 
especially I should l iked to have had explained 
the arrangement by which the large mirror is ad-
justed, yet the bottom of the tube kept quite 
sealed. W i t h reference to the Bilvering of mirrors 
my experience, though more limited, confirms M r ' 
F r a n k s : that the flat requires more frequently' 
si lvering than the large m i r r o r ; a little deteriora-
tion of the film of the large mirror does not so 
much matter i f the film of the flat is good, as then 
but little l ight is lost at the second reflection, as 
•would be the case i f the conditions were reversed. 
Now, with respect to the mountings of reflecting 
telescopes, there can be no doubt whatever 
but that it is essential i f a mirror is to 
do its very best that it should be wel l and solidly 
mounted. T h i s desideratum, however, can only bo 
attained by those to whom expense is no object. 
F r o m my own experience I am of opinion, however, 
that it is possible for an amateur with some ski l l in 
the use of tools to mount his mirror in such a way 
as shall afford satisfaction in its performance, and 
yet involve but little expense. 
T h e 12in. mirror and plane (the latter mounted) 
with which M r . Calver supplied me some time ago 
I have mounted (at the cost of about as many 
shillings as is generally spent in pounds) in the 
form of a plain equatoreal, the tube being of wood 
and octagonal in shape, the rest of the mounting 
i n iron, resting on a stout post sunk into the ground. 
T h e disadvantage of a wooden tube is that it is 
difficult to keep the adjustments exact for a longer 
period, and, like most amateur-mounted telescopes, 
i t is not so free from tremor as might be ; sti l l , in 
fine air and the adjustments perfected, I cannot 
conceive that the most expensive mounting could 
add anything to the telescope's performance. T h e 
manner in which on a recent occasion the telescope 
divided and defined Delta Cygni showed to my 
mind conclusively that it is not always impossible 
to combine the highest performance with cheapness 
in mounting. 
A s one of those who was actively associated in 
the work of the L . A . S., as director of the lunar 
section during the earlier years of its career, may 
I be allowed to state that those gentlemen against 
whom the president has so ungenerously spoken 
in his valedictory address, do not merit his 
strictures, but, on the contrary, aro deserving of 
the highest praise for the ungrudging manner, 
extending over a long period of time, in which they 
have given their services, incurring, at the same 
time, considerable pecuniary expenses on its bo-
half . 
Forest Gate, May 25th. "W. G o o d a c r e . 
P A R A L L A X O F S U N . 
[25788 . ]—Tl lE l tE is an expression for the sun's 
parallax which, albeit that it may only give a 
rough numerical value, is nevertheless, on account 
of its simplicity, deserving of just a passing notice. 
I t is th i s : 
sm.p = rTC 
where c is the coefficient of daily aberration at the 
equator, C that of the annual aberration, and n 
the number of sidereal days in the year. A few 
words wi l l show the truth of this. 
L e t L be the velocity of light, V that of the 
earth; then, by a well-known formula, 
Similarly , i f r be the velocity of a particle at 
equator, 
r 
c "V 
whence, eliminating L , 
c v a T _ 
C = V = A -
i ( = sin.^) t c 
T O ' 
1 £ 
n C ' • d ) 
a being equatorial radius A the radius of orbit, 
( and T the lengths of sidereal days and years. 
T h e parallax, therefore, only requires the three 
quantities c, C , and n to be known, and of these 
the only untractable quantity is c, the coefficient 
of daily aberration, which, on account of its small-
ness, w i l l make the formula difficult of application 
in practice. It3 actual value wi l l only be about 
one-third of a second, and for the present purpose 
it has to be determined by observation, and being 
so small, its value wi l l be l ikely to be too much 
affected by personal equation, it observers could 
agree about the decimals as closely as do Nyrcn and 
D r . Robinson, of Armagh, about the coefficient 
of nutation, it would be a method subjected to far 
less discrepancies than that by transits of Venus, 
Nyre'n's value, which 1 1 F . R . A . S." looks upon as 
tho most trustworthy we have, being 9-230", and 
that of Robinson (deduced from 8,000 observa-
tions!) being 9-231'. B u t unti l some such close 
agreement as this is obtained, which may very 
possibly be done one day or other, such a plan 
would be more useful to the astronomers in 
Jupiter, where c is much larger, than to our own. 
T o determine c (by upper and lower transits of 
stars) satisfactorily would, of course, be a very 
laborious process ; but what real excellence is to 
be had without hard labour? I t rarely happens, 
however, that persons are wil l ing to undertake expe-
riments at the suggestion of another; they generally 
have to be made by the person who suggests thsm. 
T h e interesting experiment kindly described to us 
by " F . R . A . S . " in your last number would hardly 
have been undertaken except by the person who 
devised it. While admitting that I cannot from a 
verbal description ful ly understand tho process, 
yet one thing seems clear—that, whereas to deter-
mine velocity by experiment it is always necessary 
to have a measured space and a measured time, 
we have, in tho present instance, the distance 
between two mirrors for the former, and the time 
which light takes to go from one to the other and 
back again for the other. T h e ingenious process 
described seems in reality to resolve itself into a 
method for finding the time of passage, and it is 
highly probable that, this, the practical part of the 
matter, has been a great success. We may admit it to 
be; but now comes a theoretical difficulty. T h e velo-
city obtained is that of light passing through air 
at the earth's surface. How are we to infer from 
this what is the velocity in vacuo ? T h a t there is 
a difference between tho two is assumed in ex-
plaining the refraction of light according to the 
undulatory theory ; but what is the relation be-
tween the two—i.e., i f r„ be tho velocity in vacuo, 
V that in the medium into which light passes, and 
r 0 = m e, what is the numerical value of m t or, 
better sti l l , what arc the algebraical or other quan-
tities upon which it depends ? I f " F . R . A . S . " 
would kindly tell us this lie would confer a benefit 
upon such of us who, l ife myself, may be some-
what further advanced than to have it said of us 
that we are " o X o » f7ri ynpuur ouo i i ," ami, there-
fore, being behind the age, though against our 
w i l l , are often ignorant of what has been dono 
sinco we were young. 
T h e case then seems to be this : I f tho amount 
of refraction depends upon the velocity the 
coloured rays, after they have been refracted (un-
equally), would have different velocities ; and in 
order that m in tho last equation may be the samo 
for a l l colours, the velocity in vacuo must also be 
different for different colours, and hence there 
would be a different constant of aberration for 
each colour, whereas observation, I believe, gives 
no trace of any, such thing ; also, to suppose that u, 
the refractive index, or any function of it, were to 
represent the value of m, would be to suppose that 
the velocities of different colours in the same 
medium were different. I am not aware what lias 
been done lately ; but it would seem that to prore 
any particular relation between the velocities in 
vacuo and in air we must have distinct experi-
ments performed in each. I t is boeause this rela-
tion between the velocities was acknowledged t -
be one of the unexplained difficulties of the un-
dulatory theory some years ago, but which the 
letter of " F . R . A . S . " leads to suppose has been 
overcome, that I have ventured upon the question 
asked above respecting it. 
Being hitherto considered as only useful to ob-
tain a minute astronomical correction, no doubt tho 
diurnal aberration has only been roughly ob-
served ; but i f there are other purposes to which it 
might usefully be applied, i t might be worthy of 
something more exact, which an observer, 
who was also skilled in calculations, such as M r . 
Stone, for instance, and who was determined to 
succeed, would doubtless furnish successfully. 
"W. G . P e n n y . 
D I S C O V E R Y O F T H E T W O B R O O K S ' 
C O M E T S N O S . 1 A N D 2 O F 1 8 8 6 . 
[25789.]—AS your readers have probably already 
learned by telegraphic announcement, it was my 
good fortune to discover the first comet of the year 
on Tuesday evening, A p r i l 27th. I was sweeping 
the Northern heavens with my 9in. reflector when 
I picked up a nebulous object near the star K a p p a , 
in Cassiopeia. I was at onco certain of its come-
tary character, and a short time only was required 
to detect motion, which was slowly south-east. 
T h e comet was in the same low-power field with 
Kappa , and moving towards Gamma, of the samo 
constellation. I observed i t ; indeed, in the same 
wide field wi th Gamma Cassiopeia on the morning 
of May 2nd. Comet is of good size, nearly round, 
wi th slight central condensation. I t is fa ir ly 
bright, being easily visible in telescopes of 3 or 
4in. aperture. Be ing now circumpolar. it is visible 
the entire night. Again, on the morning of M a y 
1st, while sweeping the eastern heavens, it was my 
privilege to discover another comet. T h i s one was 
situated in the great square of Pegasus, approxi-
mately R . A . 23 hours ; declination North, 21°, wi th 
a northerly motion. I t had a small, bright, star-
l ike head, and a conspicuous tai l , slightly curved, 
presenting a fine telescopic appearance with a 
power of 75 to 100, as i t bore magnifying ex-
ceedingly wel l . 
/ Mi/ 
i 
B R O O K S ' C O M E T N o . 2 O F 188C. 
Telescopio view erected. 
A s a matter of record, I give a drawing of its 
appearance. I t very much resembles Donati's 
great comet of 1858 when telescopic. 
W i l l i a m R . B r o o k s . 
R e d House Observatory, Phelps, N . Y . , U . S . A . , 
May 10th. 
S T E L L A R P H O T O G R A P H Y — S P A R K 
C O N D E N S E R . 
[25790.]—Mil. S A D L E R ' S explanation (letter 
25750, p. 277) looks l ike an ingenious attempt to 
dispose of my objections by a side wind of per-
verted wittioism ; out it can scarcely be considered 
a straightforward or dignified reply. I f the archi-
tect of a building was coolly assured that it was an 
" a w f u l specimen" or "horrible example" of tho 
constructive art, and then, when naturally object-
ing to such a mode of criticism, was met with tho 
further remark, " a t least, as rendered by tho 
builder," would he think the qualification a satis-
factory one? I imagine not. Whether such 
phrases are "strict ly Parliamentary " or otherwise, 
they are neither elegant nor polite; indeed, the 
/>... 
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•too-frequent indulgence in such language is usually 
considered a mark of vulgarity. M r . S. is qui t 
correct in the assumption that my object was to 
institute a comparison between the results of 
photography and eye observation, but equally in 
correct in surmising that I had given the best 
specimens of each. I never implied any such 
thing, but plainly stated that the selection was 
guided by the circumstance that the photograph 
and eye-chart contained an approximately equal 
number of stars ; that they were made with very 
vimilar apertures, and hence were convenient for 
the purpose of comparison. Surely, too, the editors 
-of the Jlritish Journal of Photography have no need 
to co.. to the E N G L I S H M E C H A N I C for lessons in 
tho art of reproducing photographs, and they ought 
to know better than to suppose that a woodcut wi l l 
give a satisfactory result. I have a v ivid recollec 
tion of the manner in which M r . Common'i 
beautiful photograph of the Orion nebula was 
rendered in a photographic journal by tho "ink-
photo." process ; how much, then, should be reason 
ably expected from a mere woodcut in a publica-
tion which does not profess to be an exponent of 
the photographic art ? M r . S. evidently does not 
appreciate my point of the " black stars on a white 
s k y " ; but his tracing is underwritten " P a r i s 
photograph," and gives the general effect of the 
negative without allowing for the inversion—that 
is why it does not happen to be a fac-simile of 
either the negative plate or tho positive print. 
The showing of stars on an eye-chart as black dots 
is altogether another matter, as they do not profess 
to be pictures, but merely diagrams. I f the at-
mospheric conditions in Par i s are not " superb 
compared with our smoky Babylon, then I have 
nothing more to say. T o talk of the exquisite 
•drawings of planets made in London as in any way 
bearing on the question at issue is futile, and 
betrays but a very superficial acquaintance with 
practical telescopic work. I f M r . S. can adduce 
•some example of difficult double-star observations, 
or micrometrical measures of the same class of 
objects, i t wi l l be much more to the purpose. I t 
may interest him and others to know that the 
brighter planets are often singularly well defined 
through a smoky atmosphere. B u t the very con-
ditions that favour the eye in such cases are pre-
cisely those which are fatal to the best performance 
of the camera when it is applied to its most diffi-
•cult work—that of photographing objects which 
require such prolonged exposures in order to obtain 
.good results. T h o camera used by M r . Offord is 
truly identical with that spoken of in such en-
thusiastic terms by Mr. E s p i n ; but to speak of it 
.as a " powerful instrument " reminds ono of the 
" powerful telescopes " of the shops when they are 
.pitted agaiust the large apertures nowadays so 
eommon, the difference being, of course, merely 
•one of degree (s ) . I am not concerned in defending 
•the photographic work of the L . A . S . , though 
think the implied sneer at a young and promisin^ 
society is, to say tli e least, somewhat uncharitable 
Probably, M r . E s p i n could give a satisfactory 
account of work accomplished with l imited means 
Chat would satisfy even the fastidious exactions of 
i l r . S. himself. 
W i t h regard to query 59528, p. 244, I would re 
commend " E l Sol to use a spark condenser in 
preference to a Loyden jar , as it is more convenient 
i n use and compact in appearance, and less affected 
by damp than the latter. I t is much easier to 
make, and is decidedly cheaper, too, than the 
Leyden jar . T h e plan I adopt is as fol lows: I 
take the sheets of foi l (cut to same length as 
paraffined paper, but narrower in width, so as to 
leave a good margin), and arrange them in the 
following order, with sheets of cardboard inter-
posed (the latter same size as paraffined paper):— 
Cardboard = C : paraffined paper = P : t infoi l = 
T (" r " and " e " means the projection at opposite 
ami alternate ends, of about J i n . say) . C , P , T r , 
P , C , P , Te , P , C , etc., for as many sheets as may 
be desired, taking care that thero is an equal 
number projecting each way. When the requisite 
quantity has been laid, wi th cardboard outside al l , 
l i f t up carefully and place an elastic band at each 
end_ to hold them together. T h e n fold over the 
projecting slips of fo i l at opposite ends, and secure 
t h e m by a binding screw. Now connect up with 
battery and galvanometer, when, i f no deflection 
of the needle occurs, i t is ready for use. Should 
the needle move, the condenser must be taken to 
pieces and relaid. Several condensers can be thus 
easily and cheaply made with different quantities 
•of foil , and, occupying but tho space of a thin 
book, can be readily interchanged at pleasure 
when wishing to experiment with various 
amounts of inductive surface. I f ornatcness is 
•desired, the condensers might be placed wi th in 
polished wood boxes; but, although a littlo more 
convenient, this is not at al l necessary. A n d , of 
course, several condensers, with varied surfaces,' 
might bo placed in the same box, though this in-
troduces complications that increase the cost and 
trouble of making. W i t h my home-mado con-
denser I determined, by experiment, what amount 
•of surface best .suited the induction coil, and then 
inclosed it i n a case made from tho material of a 
cigar box, which, when polished, did not look much 
inferior to the article for which London dealers 
demand exorbitant prices. I thoroughly agree 
with the spirit of Prof . Guthrie's remarks in the 
Cantor lectures on " Science Teaching," ia their 
bearing on the value and util ity of home-made 
apparatus. A p a r t from the pleasure which one 
derives from the construction of such apparatus, 
and the practical knowledge of scientific principles 
which follows, there remains the fact that it is 
often more reliable in performance than costly 
apparatus from the shops, in which French polish 
and lacquer seem to be of more account than mere 
efficiency of action. "W. S . F r a n k s . 
T H E L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
[25791.]—I A M extremely sorry to see from 
letters in the " E . M . " this week that discord has 
made its appearance in this useful society. A s to 
the merits or demerits of the president's address I 
am not going to enter, not being in possession of 
a l l the items of the private history of the society. 
One suggestion I should l ike to make, however. 
A great many valuable presents in the shape of 
books, ifcc, have from time to time been presented 
to the society. Cannot these bo collected together 
and made available for reference and inspection by 
members from a distance ? I for one have never 
been able to see any of these presents. C a n M r . 
E s p i n or M r . D a vies say where they may be seen ? 
H . A . 
D R U G S A N D D O C T O R S . 
[25792.]—As I understand it, the position of the 
regular practitioner towards homeopathy is simply 
th is : Homeopathists profess to cure diseases in 
accordance with a certain theory (whether they 
always do so or not is another matter); the ordinary 
practitioner declines to bind himself to any theory. 
I f a man says, and leads the public to believe, that 
he treats diseases according to the homoeopathic 
method, I consider he is bound in honour to treat 
them by that method, and no other. B u t while I 
believe that some medicines act in accordance with 
this theory, I just as firmly believe that others act 
differently. Astringents wi l l cure some cases of 
diarrhoea, and that without causing subsequent 
constipation, a "Genera l Practitioner's " assertion 
notwithstanding. 
So far as my education, my subsequent perusal 
of medical journals, and my intercourse with other 
medical men have taught me, the ordinary prac-
titioner does not care whether the remedy he pre-
scribes acts homoeopathically or allopathically, or 
whether he has no idea in the world as to how i t 
acts, i f he only knows that it w i l l cure the disease. 
H e does not care whether the remedy has been 
discovered by the advocate of any particular theory 
or by any old woman who has been in the habit of 
collecting herbs by the roadside, wherewith to 
physic her neighbours, so long as he knows by 
experiment that it is a remedy. I f this be the 
truth (as I believe it is) , why should not a Ringer 
or a Brunton, i f they find by experiment that 
certain medicines reoommended by so-called homoeo-
paths are really valuable, why should they not 
recommend them to the notice of their fellow 
practitioners? I admit that a homoeopath may 
discover valuable remedies, in the same way as I 
.dmit that an old woman, a Hottentot, or a 
heathen of any description may do so. T h e y have 
discovered valuable remedies, and I say ho would 
be a fool who would refuse to employ them, be-
cause they were, or were not, discovered according 
to a particular theory. I deny that medical men 
are "prevented from studying homcsopathy," as 
D r . Pope asserts; they are free to study anything 
and everything that has any likelihood of alle-
viating or curing disease. I deny, moreover, what 
"s stated by a " General Practitioner "—that" they 
wi l l not even look at it." I say without fear of 
contradiction that they have not only looked at 
but have studied it for the last 80 years, and have 
come to a decision as to what i t is worth, and I 
think that decision is correct. 
Homoeopaths have long ago given up one of tho 
fundamental principles of Hahnemann—viz. , in -
finitesimal doses; i f they wi l l only go a little 
further and admit that some medicines act in a 
manner which cannot be considered according to 
the law of similars,"then nothing remains of homoeo-
pathy but the name, and even that has been ad-
vised to be dropped by a homoeopathic journal. 
I n the Lancet of Sept. 15, 1883, appears the follow-
' lg extract from the JJahncmannian Monthly :— 
A few years ago the editors of the New York 
Medical Times dropped from the title of their 
journal the distinctive word ' homoeopathic'; now 
they boldly urge the renunciation of the word as 
applied to our school of medicine. I f we are 
emancipated from the thraldom of sect, we shall 
not only save our school from imminent dissolu-
tion, but shall also become an integral part of the 
medical profession of the day, honoured as true, 
broad, l iberal, progressive physicians. B u t i f wo 
cling to a name which by no means represents the 
catholicity and spirit of the new school, we are 
doomed to annihilation ; and more, we become the 
common enemy of al l allopaths, and also of al l 
progressive homoeopaths, <lc." 
A r e we any nearer this consummation now than 
we were in 1883? I hope so. I n the mean time, 
let me advise a "General Pract i t ioner" to avoiu 
assuming the name homoeopath. L e t h i m treat his 
patients as he finds best, and not bind himself to 
any one theory, and there wi l l be no reason for his 
leaving the ranks of the profession he so much 
loves, nor, I hope, joining the ranks of the un-
employed. M . D . 
[ 2 5 7 9 3 . ] — H E R E , in the letter of "Doctor 
Medicinal," we have a plain statement of the real 
state of the case—namely, that the profession con-
demn the belief in and use of the law of similars 
as "rank quackery," without even an attempt at 
examining whether it be true or not, for alas ! 
" the ethics of our profession do not sanction dis-
cussion." 
I f examination and discussion are forbidden, 
how can the profession come to tho conclusion that 
those who have examined this matter ; and be-
lieve in the law, are, in using it, practising " rank 
quackery " ? 
" Doctor Medicina;" says, for " good reason" 
the profession hold this opinion. 1 have never 
heard what that good reason i s ; and my object 
in commencing this discussion was to discover that 
reason. 
T h e books of Ringer, Brunton, and other patient 
investigators of the practical application of drugs 
are sanctioned by the profession, and their sug-
gested treatment is used wi th perfect freedom ; 
and yet those books aro fu l l of applications of 
drugs, whose only l ink with the disease is that they 
cause in health exactly tho symptoms they are 
found to relieve when occurring in disease ! 
I fear that the "good reason " is this : that pro-
fessional men in the past, having once said that 
honccopathy is "rank quackery"—although they 
now practise according to its teaching—are com-
mitted to an opinion from which they have not the 
courage to retreat, and are carrying on this system 
of boycotting in order to prevent anyone from 
having an opportunity of ascertaining for himself 
the falsehood of the assertion. 
" Sceptic " is no doubt quite right so far as hi3 
method goes; but would his system help h im i f he 
had pneumonia, enteritis, or cholera, for example, 
and in all of these diseases homoeopathy can show 
most encouraging statistics ? 
There are thousands of persons who, l ike " A 
Working Man," most gratefully use the knowledge 
which the discovery of the law of similars gives 
them, and who, having this knowledge, often attain 
to greater success in treating disease than do those 
who throw away this precious knowledge without • 
even pausing to examine its claims. 
" Douglas is the man for " Sceptic's " treatment. 
Young, not an invalid, knowing well the causes of 
his illness, let him follow " Sceptic's " advice; shun 
the mistakes which have led to his illness, and live 
a different and natural l i fe . Personally, I w o u l d 
not consent to prescribe for "Douglas," who gives 
us a very vague diagnosis, which may mean a n y -
thing, without any account of the symptoms which 
lead him to so curious a conclusion as that he has 
" severe brain irritability." I f such really is the 
case, let h i m rest his brain and his stomach, which 
he says is also irritable; but we cannot prescribo 
for a man we have never seen. 
No isolated " test case " is of any avai l ; the true 
test is to examine the statistics of the rate per cent, 
of recovery and mortality of many thousand cases, 
extending over, say, five years, under homoeopathic 
treatment, and compare them with a like number 
of cases under allopathic treatment. 
Take , i f yon wish, one disease, a universally 
severe one, say cholera, and examine the statistics of 
the two modes of treatment during severe epidemics. 
I venture to state that " Doctor Medicime," had he 
so acted, would have hesitated before no applied 
the term " rank quackery " to the practical use of 
a law which has led men to such advanced success 
as those statistics wil l show him. 
A G e n e r a l P r a c t i t i o n e r of M e d i c i n e . 
[ 2 5 7 9 4 . ] — T H I S correspondence is getting inter-
esting and instructive. Starting at unison, we 
have this week reached a trio, and by next may 
hope to hear a fourth voice—namely, that of the 
clcctrojKiths. I t is pretty sure to follow suit, and 
be as discordant as the others, for in " Uni ty is 
strength "—if not for the advocates, at least for 
us, the interested parties. Health, its preserva-
tion and recovery, is of such permanent interest to 
us all that a little discussion must do us good. 
L e t the combatants but remain cool, avoid person-
alities, treat us to facts and arguments, always 
bearing in mind Montaigne's adage heading their 
letters, and they wi l l have attentive spectators. 
I f " D r . Medicinal" wi l l assume that the " E . M . " 
is not a medical journal , that many of its readers 
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LETTEES TO THE EDITOR. 
f We do not lnld ourselves responsible for the opinions of 
our corrrtponth nts. The editor respectfully requests t/tal all 
'.vmtnunirotions should be diuwn up as briefly as possible.] 
AH communications should be addressed to t)ie E D I T O I t of 
'.hi JiN'il.lMl M E C H A N I C , 3 3 S , S t r a n d , W.C. 
J'I deques and Post-office Orders to be made payable to 
J . PAH.-MOUIC L O W A K I I S . 
In order Co facilitate reference, Correspondents, token 
spoiling of any letter preciously inserted, mill oblige by 
enehtianmf the number of lite Letter, as veil as the page on 
nates it appears. 
• I would lave everyone write what he knows, and as 
much al lie knows, but no more ; and that not in this only 
;t in all other subjects : For such a person may have 
tome particular knowledge and experience of tho naturo 
of loch a jwriton or such a fountain, that as to other things, 
know* no mora than what everybody docs, and yet, to keep 
v stutter with this littlo pittance of his, will undertake 
to rrito the whole body of physicks, a vice from whence 
CTeit iucouveuieuces dcrivo their original."—Montaigne's 
Cuttft 
B C C R O N - f f i O R I t S C U T I . 
[158115]—I H A V K to thank Mr. Gemmi l l (letter 
2*751, E H O W S H M E C H A N I C , No. 1,186 May 28th, 
I p. 277) for calling attention to a serious mis-
. 'kc in the "Companion to the Observatory." 
The times of maxima and minima of R Corona;, 
.-iven on pages 37 and 38, arc really those of R . 
Scuti. The position for R Corona?, given on p. 
! i, is correct; the position for R Scnt i has been 
omitted. E . W . M a u n d e r , 
iloyal Observatu / , Greenwich, London, S . E . , 
June 3rd. 
S O U T H E R N N O T E S . 
[25M8J—Is reply to M r . Sadlor (second para-
;r.iph of letter 25780) the positions of the nobulre, 
;ivcn in letter 25721), are mere estimations ; the 
first one may have an error of 6min. in R . A . and 
16* in Dec , tho remainder an error of l m i n . in 
rt.A. and 15' in Dec. A t the time I came across 
t lie objects my purpose was to look for comets, and 
1 regret I did not get their positions with more 
accuracy. I had, however, no means of taking 
differential measures from stars, as my i l lumi-
nating apparatus was entirely home-made, and the 
light necessary to render visible the threads in the 
eyepiece obliterated such delicate objects as 
aeenlte, 
June 4. E . E . HZ. 
L I V E R P O O L A S T R O N O M I C A L S O C I E T Y . 
1.25819.]—IN the interests of astronomical 
science in general, and those of the L . A . S . in par-
ticular, I did not intend to notice the letters which 
Lfpearaa in year issue of 28th ult. (Nos. 2575G, 7, 
and 8 ) ; but as the erroneous statements and irn-
t.atod dodgery in them have been repeated in a 
letter to the members signed by M r . F r a n k s , dated 
l»t instant, I hope you wi l l allow me to reply. 
Mr. Sspin's letter, however, needs no answer. 
U n e a s y to give an "unqualified denial ".to a 
• •• 'meet, but unsupported by argument, one asser-
tion is as good as another. 
Mr. Davies refers to the "one year's relaxation " 
v a s e ^ t l"- e promoters thought i t necessary to take, 
and to the fact that " their names are again on the 
• ist of active workers." B u t why was i t neoessary 
to give up office for a year and thrust "arduous 
-•c.Hmc work " upon unwill ing shoulders? I may 
Judy say that but for M r . D . tho society would 
•n vcr have existed, and when one man undertakes 
-ach a responsibility, lie should give some notice of 
h » intention to cease duty, and not do so suddenly 
n Ithont apparent reason. 
.'!r. D. says that a 5s. subscription " has hitherto 
proved sufficient for the working expenses of the 
• •ei.-ty,'' and that the total deficiency at the end 
- ! - : session "did not exceed £ 8 , ' ' 
I don't know what this means, but do know that 
n. due by the society at tho end of that 
B were about £80. T h i s is a statement which 
an inspection of the treasurer's book w i l l verify. 
B n this state of affairs was possibly a reason for 
t ie need of relaxation, and now when, by the 
• • ;;>e of tko only economy possible—viz, 
restriction of publications, i t is again solvent, we 
bvir about the "meagre pabulum " which has been 
provided, and havo no end of opprobrium heaped 
upon the officers. I f a large balance had been 
accumulated, this might have been proper; but 
•iey..have, after first paying their predecessors' 
lm . . t i i t i « printed as many papers as they could 
afford to do. • ' 
Mr. Franfa ' i letter shows signs of being written 
l.-otu information received, and not from a know-
- c g e o f facts, so I shall only refer to the latter 
part of it . • 
, The thanks of the Society are certainly due to 
Me liberality of donors, and without their contri-
tju.ions it could not be carried on; but I rnaintaiu 
• nat the priuciple is WTong. Income from such a 
' "tircc u always precarious, and should be funded, 
and the Society's working expenses be not greater 
than the interest on such funds together with the 
subscriptions. 
Whothcr there is any truth in tho assertion that 
the " presidential address is simply an electioneer-
ing manifesto in disguise," the lapse of time wi l l 
prove; and I hopo that M r . F r a n k s wi l l be sorry 
for having imputed such unworthy tactics to a man 
who would not for a moment condescend to them. 
T h i s idea is st i l l maintained by M r . F . in his 
letter above referred to, where he is at pains to 
warn the members against a r iva l list. H e is evi-
dently unaware of the fact that the present officers 
declined re-election to tho council—though to some 
of them i t was generously offered—on account of 
the divergence of opinion as to the mode of con-
ducting the Society's affairs, and for reasons which 
your roaders may now be able to apprehend. I f 
Mr. D . reads the title of the address, he wi l l see 
that it is what i t purports to bo, and not a council 
report. T h e deduction therefore, wi th which his 
letter concludes is baseless. 
R . C . J o h n s o n , Hon . Sec. pro tern, 
[ 2 5 8 2 0 . ] — W I L L you allow me to thank those 
members of the L . A . S . wbo have written privately 
to me concerning the present crisis in tho Society's 
affairs, and to express my regret that I cannot spare 
the time to reply to each personally ? There are, 
however, two points upon which some diversity of 
opinion has been elicited, which I might be per-
mitted briefly to notice. One relates to the 
question of the secretary being a. paid official, the 
other to tho amount of subscription. W i t h respect 
to the former, I would point out that whatever 
might be the advantages of having a paid secretary, 
the adoption of such a proposal would inevitably 
bar the way to the carrying out of the suggested 
reforms in the Society's publication. I t therefor 
places us in the position of having to decide which 
of the alternatives we prefer—a paid secretary, or 
a better Journal? I think it w i l l express the 
views of my colleagues when I say that, in our 
opinion, the members would derive more substantial 
benefit from a good magazine, especially devoted 
to their interests, than from the services of any 
salaried official. Indeed, for my part, I fa i l to see 
what the latter could do beyond that whicl i is 
already accomplished by an honorary secretary; and, 
further, would venture to assert that the work 
would not even be as well done, for enthusiasm wi l l 
do that which no amount of mercenary aid wi l l , 
simply because tho stimulus afforded by money 
cannot be compared with that given by an intense 
love of one's work. A n d , with regard to the amount 
of subscription, we have tried to consider this 
point in all its bearings, and cannot conceal from 
ourselves the fact that an increased subscription 
would press somewhat heavily upon the poorer 
members of the Society, a result w h i c h we arc 
especially anxious to avoids T o those members 
who have so generously offered to double their 
subscriptions, I would say that there is no obstacle 
whatever in the way of an occasional donation to 
tho Society's funds, i f they feel uneasy in con-
science ; and it is a much better way to allow 
people to contribute according to their circum-
stances, than to insist on a fixed sum, which, how-
ever trifling to many, is felt to be a tax by others 
whose enthusiastic devotion to soience far out 
weighs the l imit of their financial resources. 
W . S . F r a n k 3 . 
at the disposal of mombers. Meantime, several 
valuable and uniqne additions have kindly been 
promised, and I should l ike to take this oppor-
tunity of reminding amateurs who may possess 
duplicate copies, or such other astronomical works, 
as they have outgrown tho use of—the cast-off 
clothes of science in faot—that donations of this, 
kind are l ikely to do a great deal towards advan-
cing the science, and wi l l be very thankfu l ly 
acknowledged. "W. H . D a v i e s . 
[25821.]—I A M afraid " B E . A , " (lotter 25701) is 
inclined to make a mountain out of a molehill . 
There has never been " discord" amongst the 
members of the L . A . S . , but only a difference of 
opinion, and perhaps some rather sharp criticism. 
I t would bo a waste of valuable space to enter 
into the merits or demerits of the question, because 
f u l l and explanatory balance sheets of the two last 
sessions wi l l shortly be published, and members 
wi l l be in a position to judge for themselves. 
T h e suggestion that a l l books, <£c, should be 
collected and mado available for inspection bv 
distant members, is worthy of consideration. 1 
hold in trust a box of works which was bequeathed 
by the late Prebendary Webb to the Society which 
practically owes its existence to his labours, and 
also several valuable donations from different 
observatories and learned societies. A l o c a l member 
has also been k ind enough to take charge of a large 
number of books at his business office, where, I 
believe, they may be inspected at any timo. I do 
not, however, venture to give the address, because 
the surroundings are hardly in keeping with pure 
science, and i t would bo embarrassing i f an appli-
cant were handed the latest quotations of cochineal 
instead of " Celestial Objects" or Proctor's 
" Moon." Under such circumstances, I am afraid 
he would feel unpleasantly l ike the idle boy who 
wanted tho busy bee to como and play with him. 
I believe I am right in saying that one of the 
first acts of the new council w i l l be to arrange for 
a convenient repository, and to appoint an official 
l ibrarian. No doubt also a catalogue wi l l be pub-
lished as soon as possible, and the collection placed 
D R U G S A N D D O C T O R S . 
[ 2 5 8 2 2 . ] — M E S S R S . C H R I S T Y , of Fenchurch-
street, who aro doing much service in importing 
new foreign drugs, and collecting and publishing 
accounts of their peculiar action, sent me some 
Japanese belladonna. 
Hav ing in my establishment a lady who is an 
intelligent and sensitive observer of the action of 
medicines, both causative and curative, and who at 
this certain time was under medical treatment for 
the ailments peculiar to women at the age of 40—50, 
I attenuated tho said belladonna, so that each 
1 grain dose of the powder contained a thousandth 
part only of the crude powder. 
She was quito ignorant as to what drug she was 
prescribed; while the special symptom became 1 
relieved as desired, she complained of a burning-
heat in the throat and roof of mouth, which had 
become bright scarlet; soreness and difficulty in 
swallowing, a throbbing headache, confusion of 
sight, a bright halo appearing arouud the candles, 
& c , bright flashes in the air, and a bounding pulse.. 
A l l these symptoms lasted some days; but the 
vision remained disorganised for a month. 
Now let sceptics consult and compare with the 
above case any one of the very numerous books 
containing a brief epitome of the homoeopathic 
materia medica, and just glance over the symptoms 
described under the drug belladonna as being 
caused by, and therefore capable of being cured by, 
this drug. 
L e t " M . D . " consult the " Essay on Diphtheria " 
in tho British Journal of llamrcapathij of October, 
1883, and note that while the drug cyanide of mer-
cury may be said to be never fai l ing in treating 
this most awful disease, in doses containing a' 
millionth part of ono grain of the crude drug ( I 
have twice proved this in my own person, a las ! ) ; 
yet, i f used in its crude form, even in tho smallest 
dose measurable, death always resulted. 
A s to " Sceptic," while four and five deaths from 
diphtheria i n one house resulted under the treat-
ment of our local M . D , who relied solely upon diet 
and sustaining tho system, I invite him, and any 
other sceptic, to como and seo tho astonishing suc-
cess of our free dispensary on cases discharged by 
allopathy as being incurable, and to inspect tho 
greatest wonder of the age—the Severn Bridge. 
T h e D i s p e n s e r a t t h e F r e e D i s p e n s a r y . 
Lydney , Gloucestershire. 
P . S . — W h e n " M . D . " says that the ordinary 
practitioner docs not care whether or not a curative 
drug has been discovered by some old woman 
jatbering it on the roadside, how can he reply to 
the fact that many letters written by mo to M.D.'s , 
homoeopathic and allopathic, describing the practico 
arouud Monmouth of ladies curing the dreadful 
and hitherto quito incurable disease, prolapsus 
uteri, or fal l ing of the womb, by wearing a com-
press made with the large leaves of the Caucasian 
Coinfrey on the top of the bead, have, without, any 
exception, failed to attract their attention ? W h i l e 
an article on this very subject in tho June number 
>f D r . Pope's serial, Tlie lloma-opnthic Jlericm, is a 
humiliating admission of the profession's inca-
pacity/and of homoeopathic M.D.'s conservatism, 
and also of their—well—scepticism, a fai l ing 
they delight in taunting the members of the body 
from whom they are seceders wi th . " V i c t i m " 
can havo gratuitous treatment here by personal 
ipplication; but cannot he find out the Loudon 1 
Homoeopathic Hospital? 
[25823. ]—IT hardly comes, perhaps, wi th in the 
apparent l imits of this discussion, but I should 
like to record my conviction that the doctors of 
the near future w i l l bo nurses—and women. T h e r e 
are now sixty or seventy ladies graduate in medi-
cine, and D r . Garrett-Anderson and D r . J e x - B l a k o 
have just received a worthy colleague in M r s . 
Dowson, of London, whom tho D u b l i n R o y a l 
College of Surgeons admitted last F r i d a y as a 
licentiate. I n Classic and Medi.xval times women 
were famous in lecchcraft. Agamedc knew " a l l 
herbs of healing that be nursed on the earth plain 
wide," and i f , after her day, the profession was 
closed to women, tho period of exclusion must have 
ain been broken, if we may believe the story of 
Agnodicc. O l i v i a Sabuco de Nantes, a Spanish 
lady, published medical works in 158S. T h e U n i -
versity of Bologna was not only open to medical 
women, but in the 15th century Dorotea Bocch i 
was its professor of medicino. A century previous 
there was a lady doctor of repute at the Univers i ty 
of Salerno, and the Jewish women doctors of 
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addition, to express some surprise and perplexity 
at the mode in which part of it is conveyed. M r . 
Sadler lias of late returned to a manner 
of criticism, accompanied by witticism, usual 
enough with him in his earlier contribu-
tions to " Ours " ; hut which had disappeared 
therefrom—presumably because experience had 
taught him that it was not the best method. I am 
sorry that he should have done so, for such writing 
only serves to disfigure some of the most valuable of 
the astronomical communications which appear in 
the E N G L I S H M E C H A N I C . T h e tone and temper 
of such criticisms as those upon M r . E s p i n or Mr. 
F r a n k s are not, upon any canon known to me, 
justifiable, and further, such criticism does not 
tend to advance the science. Hardh i t t ing is quite 
in place in political controversy, though some 
politicians seem to think that i t is al l that is re-
quisite; but astronomical discussion is not the 
place for crit ical sparling. T h e r e is one man whose 
name is honoured by all astronomical readers of 
the E N G L I S H M E C H A N I C — P r e b e n d a r y Webb. 
H i s criticism—ever courteous, ever moderate, yet 
ever careful, minute, accurate, and perfectly plain-
spoken, while also, and above all , broadly "sympa-
thetic—was a model of what such discussion should 
be. I t would be well were his example generally 
followed. 
A s to the list of star colours about which I in-
quired, I notice that Mr. Sadler, in his reply, 
mentions " 2 2509 " ; but this Struvian number 
does not occur in the list referred to, and is not 
given in Webb as that of any of the objects named. 
I s it i."s number of 1' X I X . 10S Draconis, which 1 do 
not sec in W e b b ? A s to the " c.p.m." of i Cephei, 
I neither suppose, nor seem to suppose, as M r . 
Sadler thinks I do, that the entry was intended as 
an expression of M r . Webb's own opinion; I know 
very well that had it been so, i t would have been 
inclosed in brackets. M y words were, " Webb 
says," which, M r . S. w i l l find, are the ordinary 
words employed in introducing a quotation from 
"Celest ia l Objects." M r . Sadler says, " I did not feel 
justified in expunging the letters ' c.p.m.' " ; but i£ 
the question of their accuracy was so very doubt-
f u l , why did he not attach to them a " ? " ? A s it 
stands, the statement is unqualified, and, therefore, 
left to appear as having as much authority as 
any other statement in the work. A s to M r . 
Sadler's remark, " I should be rather interested in 
learning what M r . Gemmi l l supposes to be the 
proper motion assigned to this object by the 
highest authority," 1 have only to say that I should 
be rather interested to learn why the point should 
interest M r . S. A s to his reference to y Corona;, 1 
have not at present access to Dawes s paper, to 
which I am referred; but I am decidedly curious 
as to why I am referred to it. A s to the entile* 
to Capella, M r . Sadler might have given the 
angles as well as the distances. I wished to know, 
because I had made a little sketch of the field 
round Capella. W h y does M r . Sadler say " up to 
1878 " ? A n d , further, I do not see why the exist-
ence of these two comites should be tho cause of 
the star's being marked "M. ," for it should, on 
their account, rather have been marked " T . " 
I n regard to B 483, I am glad that my letter has 
brought out M r . Sadler's observations, for, from the 
letter to which I referred (Nov. 18, 1881), it 
conld not be inferred that he had made any such ob-
servations. T h e i r publication, however, makes the 
letter of 1881 decidedly difficult to understand on 
this point. I t seems strange that when comment 
was being made upon the fact that the star 
" seemed of a deep orange, but scarcely red," that 
attention was not drawn to the circumstance that 
this was so, despite tho fact that the star had pre-
viously been seen by one of the observers as of a 
red t int decided enough to merit being described 
as " very fine," " gorgeous," and so forth. A n d it 
is strange, too, that when it was being remarked 
" this star is probably variable," it was not noted that 
on August 30,1875, Mr. Sadler had found it below the 
the star n.p., but upon Sept. 13 following half a mag. 
above it. T h i s is, Burely, indicative of pretty rapid 
variabil i ty. O f course, one does not l ike to suggest 
either that M r . Sadler did not quite perceive the 
value of his own observations, or thought the points 
of too little consequence to be worth following up. 
A s to my mistake in saying, in the L.A.S. Journal, 
that it is not in Schj . , I suppose I took 
Proctor's At las as a guide. I t is not 
there, and the preface states that the maps 
include " a l l Schjellerup's red stars (293 in 
al l ) ." I notice that the S c h j . number in Birming-
ham is lettered—222 c. Was the list employed by 
M r . Proctor Schj.'s fivsl catalogue, seeing that B . 
speaks of his (Schj . ) numbers being from a second 
catalogue? I observe that, though M r . Proctor 
says " 293 in al l ," the highest S c h j . number i n B 
is 280. Since communicating my previous obser-
vations of B 483, 1 obtained another one on May 
19 last. I t was then decidedly ruby-red, and was 
decidedly abont 0-4 below the star n.p. T h e group 
appeared as before. T h e star n.p. was distinctly 
of an orange tinge, and was estimated at 7', mag. 
T h i s agrees with the previous estimates. I used a 
power of 45 on my 3Jin. 
Speaking of coloured stars, I may note that at 
least one of the stars in M r . Espin's l ist of red and 
orange stars contained in his recent communication 
to the R . A . S . has been, I find, observed by me inde-
pendently. T h i s is No. 57. I saw it on February 
25 last, with 145 on the SJin. M r . E s p i n gives its 
position for 18S5 as R . A . 5h. 44min., Dec. + 32' 
5 -7'; its mag. as 0 -0 ( D . M . G'G) ; and colour orange 
red. I had noted it as a " 7mag. star, good orange." 
I t is easily found, lying, as i t does, between the 
double star P v. 225 Auriga; and M 37. 
I n reference to the observations M r . Sadler 
quotes, in his letter, from Dembowski, I would like 
to know whether he can tell me i f De . intended his 
statement to be taken as concerning 01 Cygni alone, 
or as a general expression of his experience ? I 
have frequently tried the experiment of seeing 
whether there was any difference in the colour-sense 
of my two eyes, which differ very widely in foci, 
but have never detected the slightest difference 
between them. I can bring the objects to focus 
with the greatest sharpness with the left eye, but 
not by any means so sharply with the right eye, 
but have never found any difference arising from 
this cause. I t is to be hoped that others may try 
this experiment, and let us know the results. 
S . M a i t l a n d B a i r d G e m m i l l . ' 
P . S . — I have to thank M r . Maunder for his 
courteous and satisfactory response to my inquiry 
re R Corona?. T h e discrepancy was certainly 
puzzling.—S. M . B . G . 
G O R E ' S N O V A I N O R I O N . 
[25850 . ]—PERHAl'S the following notes of the 
magnitude of the new star in Orion may be useful. 
1885. Dec. 24. W i t h opera-glass. T h e order of 
brightness of Nova and three neighbouring stars 
was noted as Y / . 57, D , Nova, the last named being 
the faintest. Estimated magnitude C -3. 
Dec. 29. I noted that the Nova was not visible 
to the naked eye, and with opera-glass that it was 
certainly not above the 7th mag. I t was less in 
mag. than a star in the Uranometria Argentina, 
No. 19 of Orion (0'7m.) Concluded magnitude 7. 
T h i s was a very clear night. 
1880. J a n . 2. W i t h opera-glass, order of stars 
noted as Y / , 57, D , Nova, F . Concluded magni-
tude 0"0. 
J a n . 10. With opera-glass could not see the Nova 
T h e moonlight completely obliterated it, although 
the other stars in the group mentioned above were 
seen. 
J a n . 25. Barely visible in opera glass. I t must 
be at least below 8 mag. now. 
J a n . 28 and 30. Same result. 
Subsequently the observations were made with 
a 2Jin. refractor, power about 50. 
F e b . 1. A little brighter than star A ; say, 8 mag. 
F e b . 7. Jus t visible in opera-glass. I t must be 
below 8th mag. 
F e b . 8. Nova = Star A ; probably below 8th 
mag., say 8'2. 
F e b . 23. Decidedly less than A or B . 8'8th 
mag. 
.March 4. A little less than Star B , and not so 
very much brighter than C , which is near it, 
say 8-9. 
March 10. A little above C , although decidedly 
below A or B . 9 0 mag. 
March 23. A little below C , say 9-4. 
C O M P A R I S O N S T A R S . 
Mag. 
X Orionis, 5-00 ( U . N . Oxon). 
57 „ 0-03 
A = D . M . + 20" 1171 8-2 
B m 1168 8-C 
C = 1172 9-2 
D = + 1 9 ° 1110 G-0 
F = + 2 0 ° 1150 7-2 
Woolwich, 12th June . E . E . M . 
L I V E R P O O L A S T R O N O M I C A L S O C I E T Y . 
[25857.]—IT is rather hard that M r . R . C . 
Johnson should first credit me with a statement 
which I did not make, and then proceed to show 
its fallacy. M y remarks were confined to the 
session of 1884-5, which seems to have been singled 
out for attack. I was, of course, aware that a 
previous deficiency of £ 1 9 had accumulated during 
the two years that M r . Johnson had been president, 
but, as he was not in any way responsible for this, 
I did not think i t either generous or necessary to 
allude to it. 
So much has been said about "economy " that 
we are apt to look for edifying examples of it 
during Mr. Roberts' presidency. I wi l l give ono 
instance of this economy and contrast it with the 
so-called extravagance of the preceding session. 
T h e total issue of part I of the Journal just com-
pleted comprised 2,100 printed pages and two 
illustrations. I n part 1 of the previous volume 
there were 14,000 printed pages, six woodcuts, and 
two full-page lithographs—that is to say, ono was 
nearly six times as large as the other, whilst the 
difference in the cost was, so far as I can ascertain, 
J o n l y ( « n shillings. B u t Mr. J . seems anxious to 
judge by results. I w i l l endeavour to do so fa ir ly . 
Dur ing the session jnst finished a debt of £ 2 8 has-
been paid, and 24 members have been elected1;: 
whilst during the previous session 120 members 
were elected, whose annual subscriptions amounted, 
to £ 3 0 . Now, without reckoning assets, and' 
allowing for the deficit of £ 8 , a l itt le simple 
arithmetic wi l l show a balance of only £ 4 in favour 
of this model session. E v e n this is taking an un-
fair ly favourable view, for there are publications, 
such as lists of members, <ic, properly belonging 
to this session which have been shelved to the 
next. 
M r . Roberts' address on tho affairs of the sociely 
was in contravention of by-law 4, because such a 
report ought to have been prepared by the council, • 
and not by the president, and presented after the 
turmoil of a general election. 1 gladly accept M r . 
J. 's assurance that it was not intended to influence 
the elections, because the words "competent 
officers w i l l have to be found who are wi l l ing to 
devote the time requisite to conduct the business 
of the society," coupled with an acknowledgment 
of the valuable assistance rendered by three 
officers, whom he mentioned by name, has evidently, 
misled M r . F r a n k s , as i t might do others. A t the 
same time, I cannot but think that " the interests 
of astronomical scienco in genera], and the 
(pecuniary) interests of the L . A . S. in part icular" 
would have been better served i f M r . Roberts had 
yielded to my entreaties not to publish the 
address. W . H . D a v i e s . 
C H R O M I C A C I D B A T T E R I E S . 
[25858.]—I M U S T thank M r . Bottone for having 
cleared up my misconception. I almost thought 
something quite new had been lately discovered,, 
and that the manufacturers now sold chromic acid 
in bottles and carboys, as they sell the other battery 
acids. B u t this chromic acid appears to be the old 
red salts that generally accompany the French 
induction coils, and certainly they are not cheaper, 
or as cheap as, potash bichromate. Whether the 
potash is useless in the battery or not, I w i l l not 
now attempt to show. E v e n i f you could recover 
the whole of the potash from the spent solution, 
it would not be a proof that it has been useless.^ A . 
good many of the chemical actions that arc going 
on in batteries are only surmised. One book copies 
the formulas from another, and we see few chemical 
authorities appended. Chemical formulas, l ike 
figures, can be manipulated in various ways, and 
often made to show imaginary facts and states. So 
it is as well to be on one's guard. 
T h e trichromic charge, so called, may bo about 
as good as the old potash-bichrome charge, a l l 
considered. T h a t i t is much better I sti l l doubt. 
Among the various ways of preparing chromium 
trioxidc, CrO.„ that consisting in pouring very 
gradually through a filter 1 vol. of saturated acid 
solution of chromate of potash into 1 J vol. of sul-
phuric acid, and separating the crystals formed, i s 
probably the easiest, yet it entails a double pro-
cess and requires the same chemicals; how then 
can the product become cheaper? I f new pro-
cesses of preparation have lately been discovered, 
they are pretty surely charged more for. T h i s 
trichrome has been in the market for battery use 
for a long time under more imposing names. Those 
who were acquainted with the late Duplex and 
Economic companies know that they used to manu-
facture the article und< >- a very Strange name. 
Hav ing bought their apparatus I might have con-
tinued the process, but did not consider it worth 
my while. What good is it to sophisticate articles 
that are well known, and can be procured cheaper 
almost everywhere? Y o u may monopolise a l i t t le 
trade for a short t ime; but unless you can olfer 
the public some real advantage, you wi l l soon be 
found out and lose credit, as scores of companies 
have done. I f novices would study, copy, or pro-
cure articles that have stood the test of time and 
been perfected, instead of rushing after green 
novelties, they would lay in better foundations for 
their future work and experience fewer disap-
pointments. Where the greatest savants, beiri£ 
learned both in chemistry and electricity, have 
reaped, i t is almost presumptuous for small in-
tellects to expect to meet with a good crop. T h e y 
can be gleaners at best. Unless one can strike out 
entirely new paths, it is advisable to learn to know 
well the old ones. A . C a p l a t z i . 
A " W A T E R C L O C K . 
[ 2 5 8 5 9 . ] — H A V I N G from time to time seen in 
onr pages different kinds of clocks, from a night-
light one upwards, I venture to think that the 
following may interest some of our readers, and 
having recently made one and found it practically 
good, have sent drawings, A c , hoping tho Editor 
wi l l find space. I do not aspire to any originality 
our numerons readers wi l l suggest a better. 
T h e principal part of this clock is whatmigh'j 
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cicntly supplied wi th tho requisite degree of 
moisture; some Mae, of water alone, and in tea, 
coifce, beer, ifcc, being required for a daily supply 
over and abovo that which is contained in the 
solid food of a f u l l ration to make good the 
average regular waste. T h e constipation which is 
so common in ill-nourished persons is largely duo 
to a want of l iquid in the intestinal canal. T h i s 
therefore, w i l l be ameliorated by tho free use of 
water, as is also the constipating tendency of milk, 
which is sometimes complained of, the curds being 
liquefied and reduced in size, and thereby made 
more readily digestible. I t s effect on hardened 
fiecal masses or accumulated mucus in tho intestines 
is equally obvious, and explains in part the inten-
tion as well as the success of the hot-water craze at 
present so popular. 
[There was, perhaps, more common sense than 
Martin Chuzzlewit supposed in the American habit, 
prevalent when people l ived more frugally, and 
went to bed with empty stomachs oftcner than 
nowadays, which he noticed in his fellow boarders 
a". Mrs. Pawkins ' , "who, after taking long pulls 
from a great white water j u g upon the sideboard, 
and lingering with a k ind of hideous fascination 
near the brass spittoons, lounged heavily to bed." 
Water drinking was indulged in thirty years ago 
moro than at present, and in tho half-starved 
existence which bred the lank and conventional 
type of America in those days, I cannot but believe 
that the comfort and well-being of the then l iv ing 
community were greatly promoted.] 
Tho underfed are benefited, and the process of 
feeding is helped, by alcohol. B u t the amount of 
alcohol which such persons may take as a food 
adjunct with advantage is very small. T h e cumula-
tive effects of a medicinal dose at stated intervals 
are of greater utility than the more instant result 
of a larger allowance swallowed in a single drink. 
A measure of alcohol which produces an effect 
quickly — that is, which flushes the face, or 
exhilarates, as a sherry-glass of wine does with 
most females, for instance—is a toxic dose, and 
will be followed by reaction. I t is a quantity 
chert of this which is allowable. A teaspoonful, 
or at most a dessertspoonful, three or four times a 
day, is usually as much as can be borne without 
each sequela; as are above alluded to. 
Spirits serve their purpose better than wine, for 
the reason that the relative quantity of alcohol 
administered is more measurable. Wines vary in 
strength; spirits aro comparatively uniform. 
Tinctures even, or elixirs, may be given when 
spirits are objected to either on principle or from 
prejudice. I n any case there should be a large 
dilution with water, as a more gradually stimulating 
effect is thus produced. Alcoholic medicines 
ought never to be taken on an empty stomach. 
[There is much pragmatical talk about "pure 
liquors," and the difficulty of obtaining them. I t 
may be questioned whether alcohol and water, 
except for an educated and fastidious palate, is not 
as wholesome for medical uses as any high cost 
wine or spirit. Noxious impurities, when they 
exist, are usua'iy owing to imperfect distil lation, 
or. lack of age, rather than to deliberate 
'•doctoring."] 
The subjec; of bathing, incidentally alluded to, 
leads me to call attention to the fact that cold baths 
chill down the feeble circulation of the badly 
nourished, and provoke a physical torpor which is 
obstructive to the processes of nutrition. T h e y 
drive the blood from the surface of the body in 
upon vascular organs, whose circulation is already 
sluggish from general weakness. T h e y thu3 pro-
duce discomforts which aggravate existing languor, 
and enhance the feeling that food and drink ought 
not to and therefore cannot be taken. A bath 
described as one " from which the chi l l has been 
taken" is too cold for subjects under medical 
advice who are in need of extra feeding. 
Great pains should bo taken to discountenance 
everything which reduces the bodily heat, and 
employments or amusements which in any sense 
tax the strength ought to be abandoned when a 
forced diet is attempted. E v e n ordinary exercise 
is often objectionable, and its complete discon-
tinuance sometimes so important that confinement 
t o b e i i s a necessity. Those who raise animals 
are practically made aware that a restless disposi-
tion is fatal to successful growth in vigour and 
flesh. The truthfulness of this observation is 
equally apparent. with human beings who need 
"building u p " in the l i teral sense of these 
re narks. 
-Mere fattening is not the object of fu l l feeding, 
but it is to a certain extent its necessary accom-
paniment. T h e motive of the measure, as has 
already been stated, is to add to tho quantity and 
quality of the blood, and it is hardly possible for 
aa individual to grow fat without a decided in-
creasu in tho volume of his blood. Weighing at 
stated intervals is therefore an important proce-
dure, and there i i no other way to make sure that 
I a subjects of treatment are sufficiently wel l fed 
to rain blood. Persons who put on fat rarely fa i l 
to improve in colour; their comfort is enhanced; 
warmth of body is gained, in itself no slight im-
provement ; the pulso becomes f u l l e r ; the cheeks 
grow redder; tho spirits aro raised; the general 
mien becomes brighter; and these phenomena are 
explainable only by admitting that there has been 
an accession to their stock of blood. T h e scales 
thus become a thermometer of improving health 
and strength, by tho aid of which the physician 
measures the progressive results of his regimen. 
L i k e the " pass book' 'used at banks, they reveal 
in a ready and serviceable way the healthful 
standing of an individual, the relation of his 
resources to the wear and tear checks which he is 
continually drawing, and whether his account is 
nearly or quite overdrawn, or superfluously 
plethoric. T h e y ought not to be put into requisi-
tion too frequently, and only when there is reason 
to think that an encouraging increase of weight has 
taken place. T h i s should manifest itself soon 
after systematic feeding has begun, and continue 
at the rate of 21b. a week, and not less than l ib. , 
so long as improvement seems desirable, or unti l a 
weight has been reached, the minimum of which 
shall be equivalent to 21b. for each inch of stature. 
Experience and observation have universally 
confirmed tho expediency of a heartier 
and more systematised diet than recently 
prevailed. I t s uti l itarian advantages are 
publicly recognised. W i t h i n twenty years the 
rations of armies, of institutions, charitable, penal, 
and medical, have been l iberally increased. 
F a m i l y habits in regard to eating, since the flush 
times of the civi l war, have greatly changed, and 
the large allowance of food requisite for the 
maintenance of a sound health can scarcely be 
exaggerated in any statement of its details. I n 
the application of this accepted dogma to special 
and personal cases there is much, however, s t i l l le f t 
to be desired. 
I cannot better conclude this paper than by a 
paraphrase of Mr. Clifford Allbutt 's words in his 
recent Gulstonian lecture, wherein he observes, 
although not precisely in the language which 
follows, that :—"Under the benign and self-con-
trolling influences of an amended nutrition, the 
domestic atmosphere changes. Sore throats and 
tr ivial indispositions, which once raised the frequent 
suggestions of a conflict with school, or a dinner, 
or an evening party, no longer present themselves 
as subjects for anxiety. Headaches and vague 
transitory pains disappear. Il l-temper, f retf ulness, 
the fidgets, crying spells, shrewishness, sleepless-
ness, listlessness, vanish away, and the complaint of 
being * good for nothing' ceases to be made. B y the 
building up of digestive resources a reserve of 
strength, which nevor before existed, is created or 
a wasted one is restored, not merely for use on 
great occasions; but, by its wisely managed ex-
penditure, to serve permanently for the silent work 
and equable running of vital machinery. Convince 
underfed invalids that no further defalcation of 
diet or new combination of drugs is needed; that 
instead of waving dishes aside, l ike the physicians 
of Sancho Panza, they should be indulged in 
liberally, and they wi l l find health within their 
reach; and by careful advances and the frequent 
repetition of small and highly nutritious meals 
realise that they can steadily eat their way up-
ward to a regenerated and tranquillised condition 
of body and mind." 
WOOD oil is now made on alarge scale in Sweden 
from the refuse in timber cuttings and forest 
clearings, and from stumps and roots. Although 
it cannot well be burned in common lamps, on 
account of the heavy proportions of carbon i t con-
tains, it furnishes a satisfactory light in lamps 
especially made for it, and in its natural state is 
the cheapest of al l i l luminating oils. T h i r t y 
factories produce about 40,000 litres of tho oil 
daily. Turpentine, creosote, acetic acid, charcoal, 
eoal-tar oils, and other useful substances are 
obtained from the same materials as is the wood 
oil. 
E F F O R T S are to be made to deepen the Sandy 
Hook entrance to New Y o r k harbour, so as to 
afford a channel iiOft. deep at low water, enabling 
the largest steamers to cross the bar at al l states of 
the tide. T h e Senate has voted l,000,000dols. 
towards the expense of beginning the work, which 
it is expected wi l l take three years to complete. A 
series of permanent improvements is contemplated, 
planned by General Newton, who has been in 
charge of the improvements i n the H e l l Gate 
entrance. 
E.N'CrlXEERS pronounce the project of tapping 
the Niagara river by means of a canal and bringing 
the water to Lockport to be practicable, and have 
declared that not elsowhere within the known 
world are there such natural advantages for the 
creation of a gigantic water-power, and that it 
can be delivered at Lockport to the extent of 
1)00,0.00 H . P . , if so much shall be wanted, at a 
minimum of expense. L a k e E r i e and al l the great 
upper lakes would be the millpond for this power 
—Niagara river the head race, and L a k e Ontario 
its tail race. 
SCIENTIFIC SOCIETIES. 
L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
n n H E fifth annual general meeting for the elec-
JL tion of officers was held on J u l y 17, at the 
Association H a l l , M r . James G i l l occupying the 
chair. T h e annual report on tho state of the 
affairs of the Society was read by Mr. R . C . John-
son, F . R . A . S . , who acted as secretary, pro tern. 
Since the last annual meeting there had been an i n -
crease of 21 members, making a total of 257. 
Twenty-eight papers had been read during the 
session and published in the Socioty's Journal. 
More than 1,000 observations of variable and red 
stars had been made by the R e v . T . E . E s p i n . T h e 
observations on variable stars had been communi-
cated to Prof . Pickering, and published in the 
Proceedings of the American Academy of Art s and 
Sciences; a list of 100 new red and orange-red stars 
had also been published ia the Monthly Notices of 
the R . A . S . T h e magnitudes of 524 stars had been 
deduced from photographs taken wi th the stellar 
camera, and were now ready for publication. T h e 
retiring president, Mr. Isaac Roberts, had also 
undertaken photographic work, and those who had 
examined the magnificent stellar photographs of 
the Brothers Henry would understand the import-
ance of this branch of the science. T h e instru-
ment employed by Mr. Roberts was a reflecting 
telescope of short focus and 20in. aperture. Stars 
of even 'small magnitude had been photographed 
very distinctly in 15 minutes, whereas the exposure 
recommended by Admira l Mouchez was from one 
to three hours. Much, however, deponded upon 
the state of the atmosphere and other conditions 
with which at present we were but little acquainted. 
A s an example of this uncertainty, the companion 
to Polaris had been, in one instance, photographed 
in four seconds ; whilst on another plate it did not 
appear after an exposure of 10 minutes. More than 
200 photographs had been taken from tho Pole 
down to 69° N . decl. Amongst the difficulties to 
be enumerated were small specks upon the film, 
which were hard to distinguish from stars when 
viewed through a microscope. T h e balloting papers 
were then opened by the scrutineers, and tho follow-
ing officers were declared duly elected : President, 
Rev . T . E . E s p i n ; vice-presidents, W . F . Denning, 
W . S. F r a n k s , J . E . Gore, and James G i l l ; special 
observer, R e v . T . E . E s p i n ; secretary and trea-
surer, W . H . Davies ; council, Miss E . B r o w n ; 
Messrs. G . Calver, W . H . Davies, jun. , T . G . E lger , 
S. M . B . G e m r a i l l , F . H . Masters, J . M . Offord, R e v . 
T . Perkins John Stand, K . J . Tarrant , W . L . 
Stubbs, and H . Thomas. A vote of thanks to tho 
retiring officers HEM proposed by Mr. W . H . Davies, 
seconded by M r . W . S. Franks , and carried unani-
mously, when the meeting adjourned unti l Oct . 11. 
M i n e r a l U l t r a m a r i n e . — T h e preparation of 
ultramarine is as fol lows: T h e pieces of lazulite, 
the most r ich in colour, are picked out; they are 
washed, and then plunged into vinegar, and i f the 
colour does not change, the quality is esteemed 
good. T h e stones are then again repeatedly 
heated, and plunged each time into vinegar. B y 
this means they are easily reduced to an impalpa-
ble powder. T h i s is then wel l worked up into a 
paste wi th resin, white wax, and linseed oil, to 
whioh some add Burgundy pitch. T h e paste is 
then put into a l inen bag and kneaded under 
water, which at first assumes a greyish colour, 
resulting from the impurities that are first 
separated from the mass. T h i s water is thrown 
away and replaced by fresh, and tiie kneading re-
commenced, when the water becomes of a fine blue. 
T h i s is poured off and allowed to settle, the pre-
cipitate being ultramarine of the finest quality. 
The repetition of the process furnishes colour of 
inferior quality in succession, and finally the 
residuum, being melted with oil and kneaded in 
water containing a little soda or potash, yields 
what is termed ultramarine ashes. T h o inalter-
ability of ultramarine is a most valuable quality; 
but this very property is injurious to the effect of 
old paintings, for while the other colours have 
changed, this, preserving its original bril l iancy, a l l 
harmony is destroyed, as may be observed i n many 
old paintings and frescoes. 
P a i n t i n g B l a c k b o a r d s . — T h e following arc 
instructions for making a mixture for coating 
blackboards:—Dissolve l ib . shellac in one gallon 
of spirits of wine, 05 per cent.; when dissolved add 
Mb. of best ivory black, 5oz. finest flour emery, and 
} lb . ultramarine blue. Mix and put in stoppered 
bottle; shako wel l each time tho brush is dipped 
into the mixture. 
" T H E Effects of Tobacco on the Heal th of Men 
of Letters, and its Influence on tho Future of 
French Literature," is the theme to bo discussed 
in a series of essays, for the best of which the 
French Society for tho Prevention of the Abuse of 
Tobacco offers a prize of 1,000 francs. 
1 # 
a ) 
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near the sun's l imb. A f t e r watching awhile my 
Mtspicious were conlirmed, for I was able to follow 
one to a considerable distance with the telescope. 
J!.-fore long they were Corning in two's and three's, 
then in showers. T h o majority appeared as bright 
as Venus docs in tho telescope in tho daytime, and 
moved comparatively slow, so that they would bo 
easily followed with tho telescope. Occasionally 
some very large ones shot past with very great 
speed. T h e shower continued until sunset, the 
meteors seeming to move from south-east to north-
west. T h i s morning they were again visiblo when-
ever the sky was clear, and they continue whilst I 
am writing, coming as fast as over, but in a l l 
directions. T h e shower surpasses any I ever saw 
at night, and if it lasts a few hours more wi l l add 
an additional interest to tho Solar Eclipse. 
G . W . M i d d l e t o n . 
Mcxborough, August 29th. 
(37 P L A N E T A R Y N E B U L A G . C . 4 3 7 3 
I.I I V . D R A C O N I S ) . 
[ 2 6 1 8 L ] — I I I A V I ; been greatly interested read-
ing .Mr. Sadler's letter (3*050, p. 001, Vo l . X L I I I . ) 
giving rc-i : ' i of observations by many astronomers 
en the v. rkable planetary nebula Id I V . 37 = 
General Catalogue 4873. I have observed this object 
many times with my Klin, refractor, and always 
with the result that tho central star (if indeed it 
bo a star) was well anil constantly seen. T h o 
following notice of it, which escaped the search 
of .Mr. Sadler, is by tho late Prof. O. M . Mitchel l , 
to be found in " Mitchell's Burri t t ' s Geography of 
the Heavens," page 133, as seen by the l l i n . re-
fractor of the Cincinnati Observatory. 
" T h i s singular object is described in t h e ' B e d -
ford Catalogue,' without any mention of a remark-
ably bright but small nucleus which occupies its 
centre. T h i s point was detected by myself, Ju ly , 
1847. When the eye and attention aro attentively 
fixed on tho central point, the nebula fades from the 
Viae, and tho moment the attention is withdrawn 
from tho nucleus, and a casual glance is directed to 
the nebula, the star fades, and the nebula brightens 
op in a most beautiful manner. T h i s curious 
phenomenon was noticed hy, many persons in my 
company. No one can doubt the connection be-
tween this nebulous mass and the round central 
point of light. I t is unliko a star, as it is round 
and clear, with a minute disc, and no radiance. I 
have discuss Of! but ono other object l ike it . Here 
is tho connecting l ink between planetary nebula! 
and nebulous stars; at least, such would be the 
opinion of those who st i l l adhere to the nebulous 
theory." 
M y principal object in calling the attention of 
the readers of the " E . M . " to this subject is the 
singular f a c t that in the same field (diameter 32') .is 
a new nebula, heretofore overlooked, discovered by 
me May 27, 18SG. A single equatorial pointing 
gave its position for 1885 0, R . A . 17h. 59m. 45s. 
Doc. •+ Go'.';.'/ 25", and "described as exceedingly 
faiut. small little, elongated, i n field wi th 
I I . 37, I V . " 
I n whatever light this planetary nebula may be 
viewed, it is a marvellous object, the whole heavens 
affordirjg but few examples of H , class I V , of equal 
interest. 1 am more interested, however, in H , I V . , 
78 = G . C . 4514, R . A . , 18G0, 19h. 41m. 8s , Doc. + 
50' 10' IS ' , which has also a central star, and bears 
magnifying wel l . " G . C . " calls it pretty largo. I 
call it small. No person can look at this object 
with a large telescope without considering it equal 
in interest, if indeed i t does not surpass its proto-
type in Draco. L e w i s S w i f t . 
Warner Observatory, Rochester, N . Y , Aug . 18. 
L I V E R P O O L A S T R O N O M I C A L S O C I E T Y : 
C I R C U L A R N O . 7. 
[56182.]—(1) T H E observations of 10 Sagitta; 
on GO nignts siuco 1885, Nov. 28, give P = 8'32134°. 
Epoch max.: J u l y , 17'oG. T h e following are the 
times of maxima and minima during Septem-
ber : — 
Maxima. 
1880, Sept., 5*5 
13-8 
22-1 
30-4 
Minima. 
188G, Sept , 1-6 
9-9 
18'2 
2G-5 
(2) T h e star D . M . + 17°, No. 3.010, announced 
m variable in tho .1/. i V , V o l . X L V I , p. 293, was 
•observed as 9-5 on A p r i l 2G last. F r o m this date it 
increased, and on June 13 i t was 8-3. Lat ter ly i t 
f in i shed , and on August 20 i t was 8 7 . 
• . rives the spectrum as I I I . AI Dune'i 
ttX a ! : The star's place for 1885 is R . A . X 
I .•:-'( ., 17- 2G-4. T . E . E s n i n . 
WoUingli im, A u g . 26 
X I X . 
T . . s p i n , 
Observer to the Society. 
A S T R O N O M I C A L — A S U G G E S T I O N . 
[ 2 0 1 8 3 . ] — S I N C E thero is just the probability 
that the temporary bri l l iant stars which appeared 
in the regions of the heavens between Cepheus and 
Cass iopeia in the years 946, 1264, and 1572, may be 
one and the same star, reappearing after an i n -
terval of about 316 years, 1 would suggest that 
careful photographs be at once taken of these 
regions, so that in the event of a reappearance 
about 18S7, it might at once bo ascertained whether 
the new star was really a new star, or an old small 
magnitude star, suddenly blazing forth with in-
creased light. H . P . S l a d e . 
N O T E S O N T H E C H A M B E R O R G A N . 
[ 2 G 1 8 I . ] — I N my brief reply to the letter by 
" Organist," written while from home, and pub-
lished in last week's issue, I allude to tho specifi-
cation of a " Chamber Organ," comprising about 
fifty speaking stops. T h e instrument was built as 
a " Chamber Organ " by one of our leading firms 
for an enthusiastic lover of the organ, in Y o r k s h i r e ; 
and I th ink " Organist" wi l l agree with me that 
it is a s t i l l more important specimen of organ-
building than the one he kindly brought before 
the readers of the E N G L I S H M E C H A N I C in his 
letter (2G114). T h e specification is as follows:— 
G R E A T O R G A N C C T O a s . 58 N O T E S . 
3 I N . W I N D . 
1. Double Dulciana lGft . 58 pipes. 
2. Bourdon IGft . tone. 58 „ 
3. Large Open Diapason.. . 8 58 „ 
4. Smal l Open Diapason.. . 8 58 „ 
5. Salcional 8 58 „ 
G. H o h l Fli i te 8 58 „ 
7. Stopped Diapason 8ft . tone. 58 „ 
8. Harmonic F lu te 4 58 „ 
9. Octave 4 58 „ 
10. Octave Quint 2jj 58 „ 
11. Super Octave 2 58 „ 
12. Mixture I I I . R a n k s . 174 „ 
13. F u l l Mixture V . R a n k s . 290 „ 
14. Double Trumpet lGft . 58 „ 
15. Tromba 8 58 „ 
1G. Posaune 8 58 „ 
17. Trumpet 8 58 „ 
18. Clarion 4 58 „ 
S W E L L O R G A N . C C T O a 5 . 58 N O T E S . 
S I N . W I N D . 
1. Double Diapason lGft . 58 pipes. 
2. Geigen Princ ipal 8 58 „ 
3. V io l in e Cello 8 58 „ 
4. Vo ix Celestes 8 58 „ 
6. Octave 4 58 „ 
G. W a l d F l u t e 4 58 „ 
7. Piccolo 2 58 „ 
8. Sharp Mixture I I I . R a n k s . 174 „ 
9. Contra Oboe lGft . 58 „ 
10. Oboe 8 58 „ 
11. H o r n 8 58 „ 
12. Clarion 4 58 „ 
C H O I R O R G A N . C C T O a s . 58 N O T E S . 
2f, I N . W I N D . 
• 1. L i eb l i ch Bourdon IGft . tone. 58 pipes. 
2. Cone Gamba 8ft . 68 „ 
3. Dulc iana , 8 58 „ 
4. Pierced Gamba 8 58 „ 
5. Dolce 8 68 „ 
6. F lauto Traverso 8 68 „ 
7. R o h r F lo te 8 4G „ 
8. L i e b l i c h Gedact 8ft. tone 68 „ 
9. Gemshorn 4ft. 58 „ 
10. L i e b l i c h F lo te 4ft. tone 68 „ 
E C H O O R G A N . C C T O a 3 . 58 N O T E S . " 
I J I N . W I N D . 
1. Vox Angelica 8ft. 58 pipes. 
2. S t i l l Gedact 8ft . tone 58 , 
3. Bono Oboe 8ft. 68 „ 
4. Flauto Dolce 4 68 „ 
5. F lauto Traverso 4 58 „ 
G. l l armonia Piccolo 2 68 „ 
7. Orchestral Oboe 8 46 „ 
8. Clarinet and Bassoon . . . 8 58 „ 
P E D A L O R G A N . C C C T O F . 30 N O T E S . 
4 I N . W I N D . 
1. Sub Bass 32ft. tone 30 pipes. 
2. Open Bass 16 30 „ 
3. Violone 16 30 „ 
4. Bourdon lGft.tone 30 „ . 
5. F l u t e Bass 8ft. tone 30 „ 
6. Violoncello 8ft. 30 „ 
7. Super Octave 4 30 „ 
8. F u l l Mixture I V R a n k s 120 „ 
9. Trombone 16ft. 30 „ 
10. Clar ion 8 30 „ 
C O U P L E R S . 
1. Swel l to Great . 
2. Swel l to Choir. 
3. Choir to Great . 
4. E c h o to Choir. 
5. Great to Pedal . 
G. Swel l to Pedal . 
7. Choir to Pedal . 
8. Eoho to Pedal . 
F o u r Composition pedals to Great and Pedal 
organs, three Composition pedals to Swel l . T h e 
pneumatic lever is applied to the Great, Swel l , and 
Pedal organs, and to the manual couplers. 
r ~ n S U M M A R Y . 
Great organ 18 stops 1,302 pipes 
Swel l organ 12 „ 812 „ 
Choir Tgan 10 „ 5G8 „ 
E c h o organ 8 „ 452 „ 
Peda l organ 10 „ 390 „ 
Speaking stops 58. Tota l pi;-es 3,011 
There can be no question as to the dignity and 
importance of the instrument above described, 
but, i f we consider the manner in which such an 
immense organ has to be disposed in a dwelling-
house, and the volume of sound i t is capable of 
yielding—out of al l reason in a room of common 
dimensions—we must hesitate to accept it as a 
Chamber Organ. I understand i t has recently 
been transferred to a church, certainly a more ap-
propriate place for it. Large Chamber Organs are 
huge mistakes, and this is generally discovered to 
be the fact sooner or later, judging by the propor-
tion of them which find their ultimate resting 
places in churches or public concert-rooms. 
G . A . A u d s l e y 
Devon Nook, Chiswick, W . 
N O T E S O N T H E C H A I I L E R O R G A N . 
[2G185.]—I F E E L highly honoured that M r . 
Audsley, p. 570, Vo l . X L l I i , should have noticed 
the few words I had to say on the above subject, 
and at the same time I apologise for having pre-
sumed to instruct him as to the merits of organ 
builders. 
T h e organ I gave a specification of is a chamber 
organ, pure and simple, and " t$mp2y perfect," not 
on account of its size, nor of the accessories which 
are really necessaries, but on account of its structure 
and fascinating tone, which last is maintained 
throughout, even when the fu l l organ is played. 
T h e instrument is erected in a gentleman's 
drawing-room in Holland P a r k , but tho exact 
dimensions of the organ aud room I cannot at pre-
sent call to mind. However, I w i l l endeavour to 
obtain a l l the information required, from M r . 
G e m , together with the details of another chamber 
organ not quito so largo, but very effective both in 
variation and beauty of tone, and forward them to 
the Edi tor for the next issue, if possible. 
O r g a n i s t . 
C H A M B E R O R G A N S . 
[ 2 G 1 S G . ] — M R . G . A . A U D S L E Y . it: his "Notes on 
the Chamber Organ," condemns t..e good old organs 
as " unworthy of notice." Surely he must be 
joking. I f a chamber (?) organ is to have two 
manuals and pedals, and dear old Snotzler's one 
manual set aside, where are we artisans to geta_2 
or 3 manual organ from, and when we have it , 
where are we to put it ? A r e we to hire them?— 
for I ' m sure we cannot raise £ 4 0 0 for an instru-
ment such as he suggests. F o r my own playing I 
have a 7-stop " Snetzler," and I wish every man 
could have one who has a taste for the beautiful 
tone of his organs ; there is no; iting to equal them 
now. H e bui l t " singing organs " : now we get 
"screamers," with a vengeance. I t is my firm 
belief that thirty years hence the pure organ tone, 
such as the old builders gave us, w i l l be forgotten, 
and the noisy instruments of our day, and those of 
future builders, w i l l make as big a row as the 
F a l l s of Niagara. M u s i c u s . 
T H E S I Z E O F T H E L A T i J E S T O R G A N . 
[2G187 . ]—REFHRUI.S 'I ; to the letters on the 
above subject, I think they are a waste of space, 
as little or no benefit w i l l arise from them. T h e 
gentleman who formulated the query G0018 ought 
to have stated in what way ho required to know 
the largest organ, whether in number of stops, or 
pipes, or the area it took up, for all these would 
most probably alter the answer. I certainly agree 
with " C . " that a G G organ is larger both in area, 
weight, and number of pipes, than a C C organ. A 
C C open w i l l contain, in ordinary, 50 pipes, from 
C C to G , or, i f carried up to C , 61 pipes. A G G 
open wi l l contain 61 pipes from G G to G , or, i f 
carried up to C , 66 pipes. 
Now w i l l not, according t/> this, a G G to C open 
contain more pipes, bo a greater weight, and require 
a larger area than a C C to G open. 
Considered as so many pipes and weight of 
material, the G G organ must be the largest, stop for 
stop. 
T a k i n g a largo G G organ, there is sufficient 
material in tho five odd pipes at tho bottom, G G to 
B B , to make a decent-sized instrument, then leave 
tho original oapablo of performing any written 
organ music, 
1 question i f anyone can say for a certainty 
which is actually the largest organ, certainly only 
a builder, as there are so many points to take into 
consideration. Last ly , the scaling of an organ 
makes a considerable difference. A Diapason of 
7in. scale wi l l be larger than ono of Gin. scale, and 
this proportion carried throughout a large organ 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of 
our corresjjond'-Jits. Tlie editor respectfully requests that all 
eommunicitions should be drawn up as briejiy as possible.] 
All communications should be addressed to the U l i J T n U of 
the E xaL Is l l ilKCUA-MC, 332, Strand, W.C. 
All Cheques and Post-ojfiee Orders to be made payable to 
PASSMOBK IiOWAKDS. 
//* order to facilitate reference, Correspondents, when 
speaking of any letter preciously inserted, will oblige by 
mentioning the number of the Letter, as veil as the page on 
which it appears. 
u I wonld have everyone write what he knows, and a? 
much as he knows, but no more ; ami that not in this only 
but iu all other subjects ; For such a person may have 
somo particular knowledge and experience of the nature 
of such a pennon or such a fountain, that as to other things, 
kaows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the wliolo body of physicks, a vice from whence 
great inconveniences derive their original."—Montaigne's 
Essai*. 
T H E M A P S O F T H E O K D N A N C E S U R -
V E Y — C O M I T E S TO V E G A — T H E P S Y -
C H O L O G Y OP D R E A M S — E Y E P I E C E S 
POP. A 3$la. T E L E S C O P E — o C Y G N I , 
&c.—FROGS. 
[S8J79.]—ON a previous occasion I have com-
mented iu these columns on the shortcomings of 
the maps of the Ordnance Survey. Within the 
last seven days I have added to my previous un-
pleasant experience iu this matter. I wanted the 
map of Weymouth and Portland, and wrote for 
sheet 312, which appears in the index map of the 
now lin. survey. The answer carno that it was 
" not yet published." Hence I had no* option but 
to order Section 17 of the old survey, which has 
just reached me. As a single example of the 
shameful way in which the duty of keeping these 
maps up to date is neglected, it may suffice to say 
that the Cuitrict Prison at Portland,built in 1840, is 
not even market upon it at all. I say quite unhesi-
tatingly that this is a simple disgrace to this country. 
I wonder what a German staff-officer would say 
were he supplied with so worthless a map of any 
country he had to operate in ? The fact is that 
the Ordnance Survey is one of those Departments 
which is managed on the most parsimonious prin-
ciples ; and while any Brompton quack has no 
difficulty in getting State aid to advertise himself, 
this most important national work is starved to 
keep down the estimates. But, granting this, the 
authorities at Southampton are most culpable in 
issuing in September, 1880, a map in which a huge 
pile of Government buildings erected 37 years ago, 
is not indicated in any way whatever. I could 
point to half a dozen similar gross omissions in the 
map before me. 
In the penultimatvline of letter 2G218 (p. 3G), 
" Jin. objectives " should be ljjin. objectives. 
Writing these lines more than 110 miles as the 
crow flies from my own observatory, I am quite 
unable at present to accede to the request preferred 
by Mr. Sadler (letter 26*18, p. 3C), that I should 
examine the field near Vega. Upon my return 
home, however, I will take the earliest opportunity 
of doing so. 
•* Crumby " (letter 202.11, p. 38) must not imagine 
that I advanced my own experience of dreaming 
that 1 was dreaming—and satisfying myself (quite 
erroneously) by a legitimate train of reasoning 
that 1 was not—as "curious," in the sense of being 
unique or peculiar to myself. I suggested this odd 
experience as throwing more or less doubt upon 
the operations of the mind in ratiocination of any 
description. 
" A . R. B." (query GO3G0, p. 4G) had better get a 
power of 25 to 30 for comets, nebuhe, and dusters. 
One of ]50 for lunar and planetary detail, and two 
others of 200 and 250 respectively for stellar obser-
vation. These should all be of the lluyghcnian 
form. Nothing is equal to it for all-round astro-
nomical work. 
Far away from books, I cannot at this present 
writing give any reply worth reading to query 
G03G9 (p. -10); but 0 8" is certainly a ridiculous 
distance to be ascribed to the components of 
o Cygni. Is this a misprint for 18"? Slay I once 
more reiterate that <5 Cygni is emphatically u star 
to be observed in twilight; the brighter the 
better. On my return to more civilised regions I 
will endeavour to supply Mr. Atkinson with defi-
nite answers to as many of his questions as I can. 
" Kensington" (query GO 110, p. 7-1) should keep 
hi3 frogs in a glazed vivarium, with a pan of water 
and some moss in it. They aro fed on live flies 
and worms. I have kept them thus for years. 
A Fel low of the R o y a l Astronomical Society. 
L I V E R P O O L A S T R O N O M I C A L S O C I E T Y 
— C I R C U L A R No. 9. 
[26280.1—GOHE'S Nova (1885) Orionis was 
observed here last night (Sept. 1-lth), and found 
to have a magnitude of 9 2. The star is very red. 
The small comes f . was estimated as of 9 7 mag-
nitude. T . E . E s p i n . 
Observer to the Society. 
Wolsingham, Darlington, Sept. 15, 
ON F L A T S F O R R E F L E C T O B S . 
[26281.]—IN all the correspondence in " E . M." 
upon flats, iu . . I do not remember anything being 
said of any means of using a flat otherwise too 
small in a way to obtain the light from the whole 
of large mirror. In the ordinary way a 9in. mirror 
requires a flat l | in . for sun and moon, and not less 
than I,.in. for stars ; but by using a Barlow lens in 
draw tube the flat may be moved another 4in. away 
from mirror, and then a Hat 4in. minor axis is large 
enough for a star, and lj in. is abundant for sun and 
moon. This hint may be useful to some whose 
flats are small; and in another way, where a flat is 
provided only large enough for stars, by the use of 
a Barlow it can lie made to be large enough for 
sun, &c. I do not recommend this, because the 
gain in light will be much less than will be lost at 
the surfaces of the Barlow lens; but a reduction 
in the brilliancy of diffraction rings would fullow. 
Of course, it would be best to use a special Barlow 
of such focus as to allow the flat to be moved to 
an extreme distance from large mirror, and thus 
reduce it to the very smallest size possible. 
E d w i n Holmes. 
T H E A D V A N T A G E O F S T E A M D O M E S . 
[2G282.]—I T H I N K that " J . T . M." is mistaken 
when he asserts that the use of a dome upon a 
boiler is to increase the area for containing steam. 
Surely the object of using a dome is to prevent 
priming by raising the mouth of the steam-pipe to 
a greater distance from the surface of the water, 
and thus, aided by the large diameter of the dome, 
as compared to that of the pipe, the sucking action, 
so to speak, is done away with. 
A., Liverpool. 
C O N C E R N I N G C H A M B E R O R G A N S , 
H A R M O N I U M P L A Y I N G , A M D H O M E 
S T U D I E S . 
[262S3.J—MAY I express the great pleasure 
with which, in company with I am Bure all musical 
readers of the E N G L I S H M E C H A N I C , I have 
perused Mr. Audsley's " Notes on the Chamber 
Organ" ? They are of the deepest interest to me. 
I thank him also for his kindly reply (p. 530) to 
ray queries upon the subject of " Home Music" 
With reference to that letter, the juvenile portion 
of my family varies from about ten years to some 
ten days. I am now only anxious to be prepared 
for each child taking up some instrument in 
addition to the piano as early as may be. Of course 
I intend that the piano and Mustel shall accompany 
the other instruments. 
I read with much interest, too, Mr. Audsley's 
programme of one of his musical evenings. I t is 
upon an ambitious scale indeed. The only obser-
vation occurring to me upon it is that one rather 
regrets to see in it so much of the " musio of the 
future," and which is to me simply drifting back to 
chaos. I f Wagner's music and the music of others 
whose names appear in that programme is to be the 
music of the f uturo, all 1 can say is I am sorry for 
the future. 
I venture to subjoin a programme of a musical 
evening at my own house, and whioh I hope may 
not be unacceptable as showing what may be done 
by very unambitious amateurs simply with piano, 
harmonium, and flute. 
" Bravo musicians for the night, 
Watch that time and tune go right." 
1. Andante from Symphony in C minor. Beethoven. 
Trio for Piano, Mustel Organ, and Flute. 
2 Sonata No. 7 Haydn. 
Piano Solo. 
3 Marche Hongroiso ... Schubert. 
Duet—Piano and Mustel Organ. 
4. Sonata No. 1 (Scherzo, Trio, Rondo). Schubert, 
Piano Solo. 
5. ... Sonata in P (first movement). Beethoven. 
Piano Solo. 
6. ... "Miserere and Ah oho la Morte " ... Verdi. 
(From " II Trovatore.") 
Duet—l'iano and Mustel Organ. 
7. ... " Auf Flugeln des Gesanges." Mendelssohn. 
Song. 
8. ... Adagio from Scotch Symphony. Mendelssohn. 
Trio—Piano, Mustel Organ, and Piute. 
Though a very insignificant-looking programme 
in comparison with that of our friend, I fancy it 
would be found to have been quite as satisfactory 
in the hearing, so far as the list of pieces is con-
cerned, as that given by our friend. We make it a 
point to head our programmes with a musical 
poetical quotatiun, generally from Shakespeare. 
This serves the useful purpose of testing the 
Shakespearian and other poetical lore of the com-
pany. I t is simply marvellous the number of 
passages admirably suited for the purpose which 
are to be found scattered throughout Shakespeare. 
And now with regard to Mr. Audsley's com-
parison of the Chamber Pipe Organ with the 
Mustel. He must have struck sorrow, I think, into 
the hearts of those of your readers who, either like 
myself, are possessed of a purse of limited capacity 
or are bent on possessing a Pipe Organ of their 
own manufacture. Personally I agree with what 
is implied by Mr. Audsley, that to have a decent 
Chamber Organ of any kind it must bo made by 
an artist andone thoroughly skilled and at home iu 
every point of his workmanship ; and that in 
ninety-nine cases out of a hundred amateur-built 
instruments are fit for one purpose only—firowood. 
But Mr. Audsley has satisfied me more than ever 
that for strictly home purposes the Mustel Organ 
is, after all, the instrument. 
The catalogue price of it is easily ascertained, 
and, as everybody, whether in or out of the music 
trade, knows, cash will buy them for less. And 
whilst an instrament of the kind Mr. Audsley 
properly enough advises in a Chamber Organ must 
cost at the least from £500 to £000 for the instru-
ment alone, Mustel's one manual instrument with 
the double touch and metaphone can be had for 
literally a fraction of the money. Moreover, when 
the price of Mustel's instrument is paid it is done 
with; hut the Chamber Organ, which our friend 
considers alone worth having, must have a room to 
itself, and which in very many houses would have 
to be built expressly for it, thus putting tho total 
oost at a sum which would have to be represented 
by four figures. I f I am incorrect iu this, I should 
be very glad to bo set right, for with most of us in 
these bad times price is a matter of terribly serious 
moment indeed. I trust that iu his future papers 
Mr. Audsley will deal fully with the probable 
price, the space actually taken up by, and the size, 
shape, and kind of room best adapted for such an 
organ as alone he is prepared to recommend. In 
even a moderate sized drawing-room a Pipe Organ 
seems entirely out of place. I even make bold to 
say that the organ proper is fit only for a 
cathedral or other I uilding where the 32ft. pedal 
notes have room to speak. 
Mustel's instrument is as perfect in a small 
drawing-room as in a large concert room. Only 
last week a friend of considerable musical know-
ledge and skill, hearing Mustel's instrument for the 
first time in a small drawing-room, exclaimed, 
" Why there is as much music in it as in our 
church organ," alluding to a very complete instru-
ment of three manuals, pedal organ, and some 
fifty speaking stops. I quite agreed with my 
friend. After all is said and done, even Mr. 
Audsley must be constrained to admit that even his 
pet organ is a soulless instrument devoid of all 
expression—and, pray, what is music without 
expression ? 
in answer to your correspondent, " A Lady 
Reader," 1 am sorry to say I do not know Elliott's 
"Tutor." No doubt, however,it is an elementary 
one. If, as she says, she has worked well through 
this, and if she has thoroughly carried out the 
suggestions I made in my first letter on harmonium 
playing, she could not do better than work through 
King Hall's " Harmonium Primer," and the scales 
and exercises in the " Pianoforto Primer" of 
Novello's series. She might also practise well 
playing hymn tunes say those from " Hymns 
Ancient and Modern, taking care to play them as 
smoothly with regard both to fingering and blowing 
as possible, practising also playing the treble 
with one hand and the remaining parts with the 
other. She might also work through Elliott's 
" Harmonium Treasury," taking, of course, the 
easier pieces first. The fault, however, of this 
"Harmonium Treasury," as of almost all other 
cheap collections of harmonium music, is that 
they are made to sell, and so are supposed to bo 
arranged indiscriminately for harmoniums without 
stops and for largo instruments. Unfortunately, 
music so arranged is almost worthless to the truo 
artist. Instead of it he will go to the original and 
make his own arrangements; but to do this ho 
must possess a knowledge of thorough bass, and 
without that, I say again, good harmonium playing 
is impossible. 
Matters musical have occupied a good deal of 
your space latterly, and many of us rcjoico that it 
should bo so ; but there is one consideration that 
should be borne carefully in mind, and especially 
by those who may contemplate making music their 
special leisure study. The bano of music is that 
to become a proficient in it boar after hour must 
ho spent simply in finger practice, exercise neither 
for brain nor body. The mind meanwhile is un-
occupied and no food supplied for further use or 
reflection, a twofold loss indeed. What happens 
to an idle mind may be judged from the fate uni-
versally accorded to idle hands, save that the result 
will probably be worse tenfold. An hour spent 
intelligently with the telescope, or in the careful 
consideration of the most elementary facts of astro-
nomical science, or, again, with the microscope, upon 
a gathering from almost any pond, ditch, canal, or 
rock pool, or upon a slice of the commonest diatoms, 
— . . . 
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SCIENTIFIC NEWS. 
BY the death of Mr. James Kennedy, who 1 wan born in Edinburgh in 1707, another 
link connecting the present with the past 
history of tho locomotive is snapped. Mr. 
Kennedy, as manager to George Stephonson 
made the plans for tho first three locomotives 
employed on the Stockton and Darlington 
lino ; bat he subsequently became a partner in 
the firm of Bury, Curtis, and Kennedy, design-
ing amongst other locomotives the Dreadnought, 
which obtained somo celebrity on the opening 
of the Manchester and Liverpool railway 
Mr. Kennedy was tho first to use the cranked-
axlo and horizontal cylinders, tho Liverpool 
being the earliest example, and also the first 
caso of a broken cranked-axle. Mr. Kennedy 
was afterwards engaged in iron shipbuilding 
and in tho construction of marine engines, and 
was tho first to uso pressures so high as BOlb. 
in marino boilers. In 18GO Mr. Kennedy was 
elected President of tho Institution of Me-
chanical Engineers. 
Tho death is announced of Rear-Admiral 
Bedford Pirn, an Arctic voyager who played an 
important part in the rescue of the crew of 
the Jnvrxt.iga.tor, which, under Capt. McClure, 
had been ice-bound for three years. Lieut. 
Pim was under Capt. Kellett in the famous 
Rrsolutr, and after an arduous sledge journey 
of twenty-eight days, reached the Investigator 
and rescued the crew. The deceased Admiral 
was only in his sixty-first year. 
The death of Mr. William Muir, who for 
more than half a century has been engineer 
superintendent of the fleet of steamers owned 
and managed by Messrs. G. and J . Burns, 
removes from the world a man whose 
life was intimately connected with the 
growth of the marine engine. As an appren-
tice he saw the engines built for the Dum-
barton Castle in 1814 ; he superintended the 
construction and equipment of those famous 
West Highland steamers so well known to 
tourists, and as a fitting crown to a remarkable 
career, he was responsible for the enormous 
•engines of the Vmbria and Etruria, the latest 
representatives of the Cunard line, every 
steamer in which was fitted with engines under 
the superintendence of Mr. Muir, who died 
recently in his native city, Glasgow, at the age 
of 81 years. 
From Dun Echt Circular No. 125 we learn 
that Prof. Krueger has distributed a telegram 
announcing the discovery of a comet by Mr. 
W. H . Finlay, chief assistant at the Cape Ob-
servatory, on Sept. 26. The comet is described 
as circular, 1' in diameter, not brighter than an 
11th mag. star with some condensation, but no 
tail. The position was G.M.T. Sept 26, 
«h . 0m. 49s. ; B.A. 17h. 2m. 19s. ; S. Deo. 
26" 4' 6". Daily motion plus 2m. 20s., 4' south. 
The Rev. T. E . Espin. observer to the Liver-
pool Astronomical Society, says in Circular" 
4 
* 
No, 1 0 : -
A star was observed by Prof. Vogel and Dr. 
Miiller on the night of Feb. 24, 1880, "Spec-
trum I I I . a, farbo rothlich gelb ; geschatzt 
9 2m.; fehlt bei Argelander." This star was 
looked for with the 17} eqnatoreal on the 
nights of Sept. 14 and Sept. 30, but not found. 
There is no star above 11'5 now in this 
place ; it will probably turn out to be an inter-
esting variable. The star's place for 1885 is 
R.A. I V . 21m. 25B.; N. Dec. 15° 60'7'; it lies 
flm. 35s. p., 0°.8' N. of 6i Tauri. 
A new observatory is being erected near tho 
town of L a Plata, under the direction of M. 
Beuf, an ox-ofHcer of the French navy. The 
instrumental equipment will include a telescope 
of 31 in. aperture, an " dquatorial coud6 " of 
17in., a meridian instrument of 8 -6in., a 
photographic apparatus of the same dimen-
sions as that employed by MM. Henry at 
Paris, and a Thollon spectroscope with objective 
of 9-8in. aperture. M. Beuf will at first devote 
his principal attention to the carrying ont of a 
geodetic survey of the province, including the 
measurement of an extensive meridian aro in 
the plains of Chaco and Patagonia. 
The International Geodetic Conference wi l l 
assemble in Berlin on the 20th inst. The ohief 
business ie a consideration of the best method 
of executing the resolutions arrived at in Rome 
and Washington respecting the actual measure 
ment of a degree on the earth's surface, and in 
reference to a scientific survey of the European 
continent. The adoption of Greenwich as tho 
prime meridian is to be insisted upon; but the 
introduction of international normal time will 
be postponed. 
The Cryptogamic and Botanical meeting of 
the Essex Field Club wil l be held on the 15th 
and 16th inst., the headquarters being at Buck 
hurst Hi l l . 
The annual report of the Secretary for Mines 
and Water Supply to the Minister of Mines for 
Victoria has been received, as has also the report 
on Mineral Statistics. These are useful works, 
for mining is carried on with a high degree of 
perfection in Australia. The Report on mines 
and water Bupply contains a number of sheets 
of drawings of parts of machines, &o., and a 
large sheet showing the plant of the Port 
Philip Co.'s Crushing Works, Clunes. 
The University of Durham is about to try 
novel scheme of University Extension. As in 
similar schemes, tho lectures will be delivered 
in the evening ; but unlike any other exten 
Bion scheme, this provides that the lectures 
shall be the same, and be delivered by the 
same lecturers, as those given to students 
resident in Durham. Students having attended 
these evening lectures, and having passed an 
examination, may then obtain the degree of 
B.A., or the License in Theology, by one year's 
residence in Durham. Before being admitted 
to attend evening lectures, Btudents are re-
quired to pass a preliminary examination 
equivalent to the matriculation. The experi 
ment will first be tried in Sunderland. 
A gaB locomotive has been tried for soveral 
months in Melbourne, Viotoria, on the street 
railways. The gas is carried in four copper 
containers, 16in. in diameter by 6ft. long, and 
is compressed to 1501b. on the Bq. in. The con-
tents represent about 280 cubic feet of gas at 
normal pressure, which is found sufficient for a 
run of fifteen miles. The locomotive weighs 
about 4J tons, and the carriage 35cwt. 
The congress of the Amalgamated Society of 
Railway Servants was opened at the town hall, 
Brighton, on the 5th, when in the absence of 
the president, Mr. C. E . Stretton occupied the 
chair, and delivered the address, as well as a 
lecture in the evening. On the 6th inst. the 
meeting resumed at 2 p.m. at the Brighton 
railway Btation, where the examination and 
practical trials of the train fitted with the 
Westinghou8e brake were carried out under the 
direction of Mr. Stretton. 
The Baldwin Locomotive Works have nearly 
completed four Honigman locomotives, which 
are to be used on the Minneapolis, Lyndale, and 
Minnetonka railway. The boiler or furnace in 
these engines is charged With acetate of soda or 
caustic Boda, as explained in No. 962, p. 598, 
Herr Paul von Ritter some time back gave 
£15,000 to the Jena University, for the further-
ance of scientific investigation on the basis of 
Darwin's theory. I t has been decided to use 
half the interest of that sum in maintaining a 
" Ritter professorship of Philogeny," and the 
other half is to be expended in grants for 
scientific travel. Dr. Arnold Lang, formerly 
assistant to Prof. Haeckel, will be the first 
ocoupant of the chair. 
At the meeting of the San Francisco Micro-
Bcopical Society on Sept. 8th, the Secretary, 
Mr. A. H . Breckenfeld, exhibited specimens of 
" jasperised" wood from the petrified forest 
at Chalcedony Park, Arizona Territory. This 
material, by reason of its extreme hardness and 
great beauty, is beginning to be extensively used 
in the manufacture of jewellery and for various 
ornamental purposes. Under the microscope, 
the woody fibre, with its characteristic mark-
ings, is seen to be perfectly preserved. In fact, 
it is in many cases possible to determine not 
only the genuB but even the species, by a micro-
scopical examination. Some exceedingly 
minute "jumping seeds" from Calaveras 
oounty, California, each probably containing 
an inBeot larva, were shown by the President, 
and referred to Dr. Bates for further examina-
tion. 
Dr. Junker, the African traveller as to whose 
fate considerable anxiety had been felt, has 
reaohed Msalala, on the southern shore of Lake 
Victoria Nyanza, in safety. 
LETTERS TO THE EDITOR. 
[ We do not hold ourselves responsible for the opinions 0/ 
our correspondent!. The editor respectfully requests that all 
communieationt ihould be drawn up as briefly as possible.] 
All communications should be addressed to the EDITOR of 
ths BBOLISB MECUAMIC, 333, Strand, W.C. 
All Cheques and Post-office Orders to be made payable to 
J . FASSHORB EDWARDS. 
In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 
" I would have everyone write what he knows, and as 
much aa be knows, but no moro ; and that not In this only 
but In all other subjects: For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things, 
kaaws no more than what everybody docs, and yet, to keep 
a olutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vico from whence 
great inconveniences derive their original."—Montaigne's 
Essay*. 
T H E L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y — T H E E X T E N S I O N O F 
A S T R O N O M I C A L R E S E A R C H — S T E L -
L A R P H O T O G R A P H Y A T H A R V A R D 
C O L L E G E O B S E R V A T O R Y — P A N C R A - , 
T I C E Y E P I E C E — T W I L I G H T — T I M E — ' 
V I S I B L E A R E A O F T H E H E A V E N S -
B A R O M E T E R . 
[26332.]—IT must gratify all who have the 
interests of amateur observational astronomy at 
heart to learn of the very marked recent success 
of the Liverpool Astronomical SooietVj for the 
membership of which, I am credibly informed, 
there are at present upwards of 60 new candidates. 
Following as this does so closely upon the resump-
tion of office by those to whom the Sooiety owes its 
origin, and under whose fostering care and 
judicious Management it so rapidly developed 
during the early part of its, career, it snrely offers 
a tacit rebuke to the well-meaning gentlemen who 
temporarily supplanted them, and were so anxious 
to eliminate the cosmopolitan element from the 
Society, to circumscribe its sphere of usefulness, 
and to convert it into a small and strictly local 
association. Their success in this respect must of 
necessity have ruined it; in fact, it is a most in-
structive fact that, as lam told, scarcely six out of 
the 60 candidates at present up belong to Liver--' 
pool itself; and that of the overwhelming majority 
35 are from various other parts of the United 
Kingdom and no less than 22 from South America. 
Nor are the new members likely to be disappointed 
in their anticipation of the advantages to be derived 
from their connection with the Society, inasmuch 
as already its lending library has been got into 
order and a catalogue of it issued; and tho Journal 
is, as appears from a prospectna before me, to be 
coa verted into a kind of epitome of astronomical 
news, in addition to the records of members' obser-
vations, which it will of course contain. May this 
valuable Society go on and prosper ! 
Under the title of " A Plan for the Extension of 
Astronomical Research," Prof. Pickering, of the 
Harvard College Observatory, has published a 
weighty pamphlet, the perusal of which may be 
commended to all who are anxious for the advance-
ment of astronomical science. The great American 
astronomer begins by pointing out how much 
money has been wasted in the endowment of 
astronomy through a want of thought, or of a 
competent knowledge of the best means to be 
adopted to secure the end in view. " Striking 
instances," he says," may be mentioned of observa-
tories without proper instruments, large telescopes 
idle for want of observers, and able astronomers 
unprovided with the means of doing useful work.*' 
And he goes on to add (what may well be im-
pressed upon our own executive when clamorous 
people demand the erection of "Solar Physical 
Observatories," and the like, at onco as genteel 
sinecures and advertisements for themselves): " The 
establishment at a university or college of a new 
observatory, or the gift of a largo telescope, is not 
n general an aid to astronomical progress." In 
Uuetration of the manner in which money might 
really be profitably devoted to the furtherance of 
astronomical knowledge, Prof. Piokering adduces 
the recent determination of the places of about 
100,000 of the Northern stars, the joint work of 
fifteen observatories, which was begun nearly 
20 years ago, and has continued ever sinoe. Two 
American observatories participated in this great 
work, and one of them—that at Albany—has com-
pleted the observation and rcduotion of the stars 
which it undertook. Tho MS. is prepared, but no 
funds exist for its publication. 8,000 to 5,000 
dollars would suffice for this purpose, but it is not 
forthcoming. Meanwhile the result ot many years' 
labours might at any moment be destroyed by fire, 
and it is, of course, quite useless until it is pub-
lished. So, in another way, the great Chicago 
telescope long lay idle and unused until that 
i 
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reduce it to home-power, multiply circumferenco 
in feet of pulley D, by dial reading, by revolution 
per minute, and divide by 3n,00O. I t is found upon 
stopping the apparatus that the dynamometer 
would return to within Jib. of zero, this amount 
representing resistance of internal friction, and 
friction of clutch pulley P. When this dynamo-
meter was first tried, the index hand was found to 
fluctuate cxcossivcly at every increase or decrease 
of resistance. A slight touch upon pulley Dwonld 
cause the hand to jump up 304b, to 601b. upon the 
dial plate. To remedy this defect, the shell and 
hub were also connected by an equalising device 
consisting of a piston l j in . in diameter working 
in a cylinder full of oil. Two holes about ^in. 
each in diameter were drilled through the piston, 
which fitted easily into the cylinder, Before many 
experiments had been made, it was found necessary 
to close one of tho holes entirely, and to put a 
piece of wire in tho remaining hole which reduced 
the area to about ono-third its original size. 
The dynamometer in theso testa was run at a 
speed of Vti to ZM revolutions per minute, thus 
giving it a capacity of about one horse-power. 
In boring a Min. flango coupling, various con-
ditions of hardness or density were found. The 
coupling casting was 7in. long, and cored out about 
3Jin. diameter. 
Two rough cuts wero run through the casting, 
leaving the hole 3'76in. in diameter. 
A boring bar lj in. square, a, Fig. 2, was bolted 
to tho lathe carriage in place of the usual tool-post, 
and a cuttor b, 11 in. diameter, put through a hole, 
8 )<• 
ria--
and secured with a set-screw c, near end of boring 
bar. The cutting edge of tool d, was ground at an 
angle of 76° with axis of hole to be bored. The 
clearanco shown at t was 28', and rake of tool 39'. 
The dynamometer reading at beginning of cut was 
10-511)., of which 8'251b. was eonsumod in lathe and 
countershaft friction, leaving the direct bell pull 
consumed by cutting tool equal to 7*251b. The 
speed of dynamometer was 365 revolutions per 
minute; circumference of its pulley, 17 + feet, 
giving n belt speed of 620-oft. per minute. 
At point of cutting tool, tho diametor of bore 
being l-<>2in., the circumfcrcnco was 1-05 + feet, 
and the work making U revolutions per minute, 
taking off a chip -l.'iuin. by '021 + thick. 
From tho above data may bo calculated tho 
direct pull upon cutting tool to drag it through the 
iron, or to forco the iron over tho tool. At the 
dynamometer 4498-625 foot-pounds are consumed in 
driving work over tho cutting tool, exolnsive of 
611"-;.'Olb. required to ilrivo lathe and counter-
shaft. At the end of cutting tool tba work dono is 
as above, 44t8-625 foot-pounds, and as tho work 
travels at a velocity of l.V75ft. per minute, then a 
pressure of 28-VI;:I +• pounds is necessary to forco 
the work over the tool lft. per minute. 
A» the boring proceeded, considerable difference 
in density of the iron was noticed. For convenience 
the readings of pressure will be given in pounds 
pull upon tool at circumference of the work; in all 
cases the friction of latho and shafting being 
deducted and only tho resistance of cut being 
given. 
When the cut was first started the dynamometer 
indicated 7-25lb.; at a depth of 3in., 8-o0lb, and at 
points diametrically opposite the pressure varied 
about ono pound, but this variation graduallydisap-
pearcd as the tool approached the face of the 
coupling, which was upward when the casting was 
made. 
The following table shows the number of pounds 
required at different depths of tho bore or towards 
top of casting, at which place more power was re-
quired, although the iron is supposed to be the 
more dsnse at the bottom. 
B O R I N G T O O L . . 
No. Depth of Bore. Pull on Tool. 
1 OJin 285-63 
2 3 334-87 + 
3 . . 4 305-32 +• 
4 4 J .. 245-96 + 
6 6 25607 
6 6A 275-77 + 
7 6| 305-32 + 
8 6 285-63 
fl 6J 324-32 + 
10 tt 337-87 -r 
11 6} 364-41 + 
12 7 384-11 + 
The variation of one pound at points diametri-
cally opposite, as above mentioned, will make a 
difference of cutting pressure of about 38-691b. pull 
on tho tool, and is caused by the variable density 
of tho iron. This condition of the casting will 
roadily explain why holes in gear and pulleys are 
sometimes found to be oval, and why we cannot 
always turn up a truo cylindrical shape in the 
iatho. In forcing crank pins into their places after 
the work has been accurately bored and turned it is 
sometimes found that the pin is not true with the 
wheel or crank. How much of a factor may be 
represented by the above difference in density of 
iron is yet not entirely known, but must be con-
siderable. With tho couplings mounted on 4fein. 
iron arbor between centres turned up to 60°, the 
friction of lathe and countershaft, when dynamo-
meter ran 865 revolutions per minute, and lathe 
1 to 43-76 of dynamometer was 8 '251b. 
SCIENTIFIC SOCIETIES. 
L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
TH E first meeting of the sixth session was held on Monday, October 11. The president, the 
Rev. T . E . Espin, B.A., F .R.A.S . , occupied the 
chair. Eight>-one members were elected and ten 
candidates were proposed. Of the total number, 
18 were from Liverpool, 24 from other parts of 
England, 9 from Ireland, and 43 from North and 
•South America. The Rev. T . E . Espin and Pro-
fessors Asaph Hall and S. Newcomb were elected 
Associates of the Society. The secretary announced 
tho deaths of four of the members during the past 
year. A short account of their lives had, he said, 
been prepared, and would be published in the 
journal. The president complimented the Council 
on their able management. He thought tho long 
list of members which the secretary had just read 
was without a parallel in any scientific society in 
the world, and likely to prove by far the most 
important paper of the evening. To the 
students of the educational branch he would 
especially address himself, and he thought he could 
promise they would never regret their choice of a 
science. Of all others, astronomy was the most 
fascinating, and the love of it only increased with 
its study. As an example of devotion he instanced 
Sir W. Herschel, who once spent more than forty 
hours of uninterrupted work in patting the finishing 
touches on his large speculum, and could not be 
induced to leave it even for food. I t had been 
Baid that night work was injurious, but he hud 
never found it so, though l.-iBt winter he spent 
many nights knee-deep in the snow. Perhaps this 
immunity was in some measure due to the clearness 
of the air, since no astronomer would think of un-
covering his telescope in foggy or rainy weather. 
He had headed this address ''Stellar Variation : a 
Chapter in a World's History," and they would be 
prepared to hear that he regarded variation as a 
stage of development through which, perhaps, 
every star either has passed or must pass. Might 
not variation be due to stages of axial rotation ? 
Let them suppose in the star's early history, a 
central heat and external vapours in a cooler Btate; 
thoy had then a spectrum of the third type. Let 
the axial rotation go on increasing, and the tem-
perature also, then there would be a struggle 
between the hotter and cooler vapours, and we 
should have an irregular variable like 19 Piscium. 
Passing to a time when the rotation had quickened, 
they could imagine the absorption vapours more 
and more compressed in area; this would give a 
long-period variable with great variation in its 
light. Taking R Hydra; as an example, they would 
find its period in 1785, 500 days, but in 1825 it was 
only 441, and in 1870 it had decreased to 437; in 
other words, its rotation was now 60 days less. 
Let them suppose that a time would come when, 
by increased rotation and temperature, the vapour 
would no longer have power of cohesion, and would 
be thrown out irregularly all round tho star. At 
this stage they might expeot to find a spectrum 
merging from I I I a or into I I , and the light irre-
gularly variable. He forbore to speculate on the 
origin or the end of such a star, or whether it ever 
had been or would become a nebula, but these 
chapters in a star's history were full of interest. 
In variable stars they might read something of our 
sun's history. In the geological record had they 
any hints as to a past history of great variation ? 
Those strata, each showing a higher period of 
development, were they impressions or contem-
poraneous solar development? Would our sua 
ever lose these vapours of absorption and stand out 
as a star of the first type like Sirius, with its 
present heat increased a hundredfold ? How bright 
will it thou be. and what will be the period of its 
rotation? Will animal and vegetable life exist 
under those conditions? Such questions must 
remain unanswered in our time, and we must be 
content to observe, to watch, and to record. 
In a paper "On the Retardation of Encke's 
Comet," Mr. W. H . S. Monck, M.A., F . R . A . S , 
accounted for its slower motion by its passing 
through systems of meteors, rather than by the 
generally-accepted theory of a resisting gaseous 
medium. Wherever meteors existed the motion of 
any celestial body must be retarded by their in-
fluence, because a large majority must be coming 
from au opposite direction. This would be under-
stood if they considered that in walking along a 
tram-line they would meet with more cars than 
would catch up to them; not only so, but the 
momentum would be greater as their own motion 
would, practically be added to it. The number of 
meteors flying about space was greater than most 
people imagined. I t had been computed that the 
earth receives the impact of several millions in the 
course of a single day. In the case of a solid body 
like the earth the shock would be too small to be 
appreciable; but with a light body like Enokc's 
comet, the effect would be to seriously retard the 
motion. Collisions with meteors would also be 
more froquent nearer the sun—at all events, up to 
the distance that Encke's comet approached it. 
Astronomers had inferred the presence of a great 
mass of meteors inside the orbit of Mercury as the 
only way of explaining certain irregularities in 
the motion of that planet, and, as both meteors 
and comets would then be ne,ar their perihelion, 
they would be moving with incrSascd speed, so that 
the retarding effect would be greater. Mr. W. F . 
Denning, F.U.A.S., pointed out that in July and 
August, when the earth is further from the sun, 
there are quite double the numbers of meteors that 
are visible in January and February. This alone 
would go far to negative Mr. Monck's theory that 
meteors were more crowded near the sun. It 
should also be remembered that Encke's comet was 
net a cohert mass of matter, but a collection of' 
very small bodies. The effects of its collision with 
meteor streams would therefore be of a very 
different nature to that in which a solid planetary 
body like the earth was concerned. A meteor 
strer-rn would probably pass completely thrmgh 
Encke's comet—itself out a highly-comlen-ted 
group of meteors—without affecting its motion. 
There would be virtual, but uot actual, collision, 
except, perhaps, in the case of a very few in-
dividual atoms of the opposing systems. .V solid 
body presenting a compact front would receive all 
the forco of the impetus, but in the case of a comet 
and meteor stream there would only be permeation. 
The secretary read a paper on the " Search for 
Vulcan," by Mr. T . W. Backhouse, F .II .A.S . I t 
was of great importance that the existence of an 
intra-Mercurial planet should be determined, and 
a systematic watch ought to be kept during the 
period when, according to Loverrier's calculation, it 
was possible for Vulcan to bo in transit. This 
would entail veiy little extra trouble now that the 
Society hud so many observers in both hemispheres, 
many of whom were constantly watching the sun 
in the interests of other branches of the science. 
Mr. T . G. Elger, F.R.A.S. , addressed some re-
marks especially to beginners. In many respects, 
he said, a study of the moon presented advantages 
such as no other celestial body could claim. There 
we saw the actual surface of another world nnob-
scured by clouds or exhalations, and could contem-
plate the marvellous details of its structure rather 
in the spirit of a physical geographor rather than 
of a telescopist. The beginner would soon see that 
the moon had been nothing like so exhaustively 
studied as to leave nothing for small telescopes to 
do. In commencing this study they should first 
make themselves acquainted with the more obvious 
characteristics into which its surface is divided, 
and in this they would be much assisted by Webb's, 
Mellor's, or other convenient maps. As a rule, 
they would find tho majority of objects easier to 
observe when the sun had just risen on them. At 
those times the surface was brought into strong re-
lief by Bhadows, the significance of which they 
would soon learn to interpret. 
Mr. K . J . Tarrant counselled beginners not to 
be discouraged if they could uot at onco distinguish 
objects with small apertures. Nowadays, if a man 
wrote to Bay that he had picked up such-and-such 
an object, or had split a close double star, some-
body else woidd be sure to do so with a smaller 
aperture; indeed, ho sometimes wondered whether 
imagination had not a great deal to do with it. 
This kind of thing was very disheartening, and no 
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doubt many a good telescope had been condemned 
on very insufficient grounds. Of course, a great 
deal depended upon the air. As an example, there 
was one abnormally clear night last winter when 
the fifth and sixth'stars of 0 Orionis were quite 
easy objects; whereas on the next night, which 
was apparently quite as clear, they were not dis-
tinguishable. 
Papers were also read on the "Classification of 
Variable Stars," by Mr. J . E . Gore, and on 
"Cassini," by M. C. M. Gaudibert. Other papers 
were received on " The Effects of Terrestrial Heat 
on the Moon," by Mr. W. H . S. Monck; on " Some 
Remarkable Sunspots," by Miss E . Brown; on 
"The Masses and Distances of Binary Stars," by 
Mr. J . E . Gore; on the " Lunar Crater Miidler," by 
Mr. T. G. Elger; and on " Interesting Pacts about 
Binary Pairs," by Mr. K . J . Tarrant. Arrange-
ments were made to hold educational classes fort-
nightly, and Mr. J . S. Brown, 274, Upper Parlia-
ment-street, was appointed secretary to the branch. 
A large number of donations of books, <xc, were 
handed round for examination, and a vote of 
thanks was passed to the donors. The secretary 
stated that one of the new features of the Journal 
would be a review of the books presented to the 
Society, so that distant members would be ac-
quainted with these additions to the library. 
SCIENTIFIC NEWS. 
T ? R O M Dun E d i t Circular No. 128 we learn 
JL that Mr. Ritchie, jun., of Boston, Mass., 
has circulated the following elements and 
ephemcris of the cornet discovered by Mr. 
Barnard on Oct. 1, and by Dr. Hartwig on the 
next day : T = Dec. 1P40, G.M.T.; T T - Q 8 9 ° 2 G ' ; 
Q 135" ;t'J-; i lOli" 15'—mean equinox, 188C; 
log. g 9-7703. The ephemeris for Greenwich 
midnight reads, Oct. 24, R.A. l l h . 23om., 
N. Dec. 4" 28', brightness increasing up to 
Dec. 3, when, according to an extended ephe-
mcris computed by Dr. Beoker, the greatest 
N. Dec. (l.V 18') will bo reached. 
The comet discovered by Mr. Finlay will, 
according to Dr. Holetschek, of Vienna, arrive 
at perihelion on the 22nd of November. I t is 
approaching the earth as well as the sun, and is 
becoming slowly brighter, travelling now in an 
easterly direction through Sagittarius. 
Amongst the Gresham Lectures of the 
session we note that*next week the Rev. E . 
Ledger will deliver four on the " Astronomy 
of the Last Twelve Months,'' on Tues-
day, October 20, and three" following 
days. On Tuesday the subject will be the 
meteors of Nov. 27, 1885, and recent achieve-
ments iu celestial photography, the latter 
continued on Wednesday and Thursday, while 
on Friday the subjects wil l be recent observa-
tions of Jupiter and the great red spot, observa-
tions of Saturn, and Prof. Langley's investiga-
tions on Heat Radiations of long wave-length 
considered with reference to the sun, the earth, 
and the moon. We have indicated only the 
chief items to be taken up. The lectures are 
delivered at Gresham College, Basinghall-street, 
E . C . . commencing at 0 p.m., wil l be illustrated 
by the limelight, and are free to the public. 
I t has been understood in connection with 
the Liverpool Astronomical Society that when 
a foreign country could count as many as fifty 
members, those members should be at liberty 
to form themselves into a branch society of the 
L .A.S . Pernambuco has, it appears, just sent 
in its fifty-first member, and it is not unlikely 
that it will claim the privilege, and Mr. G. W. 
Nicolls will probably be the secretary of the 
first branch with probably a hundred members 
before long. 
The death is announced of M. Dubosc, the 
renowned Paris optician who assisted M. Leon 
Foucault in the construction of apparatus, and 
especially in the electric arc lamp which bears 
his name. 
I t is understood that a number of members of 
the British Association will visit Australia 
(Sydney probably) in 1888, and it is now pro-
posed to hold a meeting of the various scientific 
societies of Australasia in that year, and to form 
an Australasian Association for the Advancement 
of Science on the model of the British Associa-
tion. 
Temperatures recorded by non-professional 
observers—too often merely copied or accepted 
on hearsay -evidence—are not to be trusted. 
Not long ago a work was issued in which the 
extremes of temperature in different parts of 
the empire were given, and were freely quoted 
in the newspaper press without a suspicion of 
their absurdity. Dr. John Rae has politely 
attributed one of these extraordinary records to 
the " instruments " rather than to the observer, 
for in the Times it has been recently stated 
that the temperature ranges in the North-West 
prairie land of Canada from 58° below zero to 
100° above zero in summer—a range of only 
164°! I t is well-known to observers of experi-
ence that thermometers, even when carefully 
made and tested, require skilled attention, for 
portions of the spirit become vaporised and 
detached during the hot weather. Dr. Rae ex-
presses the opinion that the thermometer which 
indicated 58° below zero in Manitoba was from 
1.'! to 15° in error. An instrument for measur-
ing accurately very low temperatures is wanted 
as much as a reliable pyrometer for testing the 
temperatures of molten metals. 
The effect of long-continued heat artificially 
applied to certain vitreous rocks, like obsidian 
and pitohstone, has been investigated by Mr. 
F . Rutley, of tho Normal School of Science, 
whose paper on the subject has lately been pub-
lished by the Royal Society. Thin sections of 
the rocks in their normal condition and after 
exposure to heat in a glass furnace have been 
studied microscopically, and the resulting 
changes of structure exhibited in a series of 
illustrations. I t is not likely that in nature 
rocks are ever subjected to absolutely dry 
fusion ; and hence another series of experi-
ments is to be made, with the introduction of 
water, so as to imitate as closely as possible the 
actual conditions of nature. 
The exhibition of Colonial and Indian woods 
at the Exhibition has introduced many who can 
appreciate their value to more remarkable 
specimens of timber than can be obtained in 
this country. Mr. Dougall says that from 
experience gained years ago he is convinced 
that in the stinkwood (Oreodaphne bullata) of 
the Cape we have an article of " national im-
portance," if it is used only for the stocks of 
rifles and guns. I t is so remarkably fibry and 
tough that it cannot be snapped. The sneeze-
wood (Pteroxylon utile), too, is useful for piles, 
posts, cabinet, and waggon work, as its peculiar 
smell prevents the attacks of the teredo, 
and other wood-eaters. Umzumbit, another 
Cape wood, is admirably adapted for bearings, 
having, it is stated, a life seven times as long 
as lignum vita? 
The use of sugar, or a saccharine liquor, for 
mixing lime and cements has been known in 
some parts of the world from " time imme-
morial," and many of those whose business it 
is to make plaster moulds, or casts, mix the 
plaster of Paris with a solution of sugar in 
water. Surgeon-General W. R. Cornish calls 
attention to the fact that the practice of mixing 
jaggery, or unrefined sugar, with mortar is very 
ancient, and masonry properly cemented with 
such mortar is not easily removed without 
blasting. 
Another petroleum engine—that made under 
Eteve and Hume's patent—has been recently 
exhibited, and favourable accounts have been 
published in tho daily papers. The trials were 
made at the Holderness Foundry, Hull , where 
four engines were shown at work, two using 
benzoline, and two common petroleum. We 
illustrated the improved form of the Brayton 
hydrocarbon engine so long ago as March <J, 
1S77, but little has been done with petroleum 
engines in America since. 
The Company of Carpenters intend opening a 
Workman's Institute and Lecture Hall in Jupp-
road, Letts-road, Stratford. In connection 
therewith it is proposed to establish classes 
with work?hops for carpentry, joinery, plumb-
ing, and other trades connected with building ; 
also cooking classes for young women. 
At the meeting of the San Francisco Micro-
scopical Society, held on Sept. 22nd, Dr. Stal-
lard delivered a brief address on" Endarteritis," 
or morbid development and subsequent degene-
ration of the interior coat of arteries. The 
structure of the three layers of tissue of which 
arteries are composed was described in detail. 
The interior coat, it was explained, was most 
liable to become morbidly affected. When the 
' blood is forced through an artery at an ab-
normal velocity the interior layer manifests a 
disposition to resist the increased pressure by 
thickening, and should the pressure be of long 
continuance it frequently results in tho for-
mation of a tissue lining the interior of the 
artery which, constantly increasing in 
thickness, obstructs the flow of blood 
through the vessel more and more, until in 
many cases the artery is completely closed. 
This morbid growth is frequently traversed by 
pseudo blood-vessels, but ultimately becomes 
completely disorganised, usually by petty de-
generation. During the complete or partial 
obliteration of an artery, nature usually at-
tempts to remedy the evil by a greater flow of 
blood through the adjacent smaller blood-
vessels, and under the unusual pressure these 
frequently burst. Dr. Stallard exhibited a 
large number of preparations showing arteries 
in their normal condition, as well as during the 
gradual progress of the disease. The pre-
parations were stained with various re-agents, 
and were much admired for their beauty and 
interest. The secretary, Mr. A. I I . Brecken-
feld, exhibited a slide of tho beautiful diatom 
Arachhindhcus Ehrrnbcrijli, the frustules of 
which had been electro-plated with gold by 
Dr. A. Y . Moore, of Cleveland. The slide was 
not only Btrikingly beautiful, as seen under the 
binocular microscope with a Jin. objective ; 
but the plating process was evidently of 
value in rendering the markings more dis-
tinct. In this particular case, the true eleva-
tion of the radial costa; was much more obvious 
than in the natural diatom. 
U S E F U L A N D S C I E N T I F I C N O T E ? . 
Exhib i t ion at Toulouse.—A permanent ex-
hibition of patented inventions, improvements, and 
new productions will be opened at Toulouse on the 
1st of November, under the patronage of the local 
Chamber of Commerce. The aim of the promoters 
is "to centralise on one spot inventions, improve-
ments, and new or useful productions which are 
scattered in various depots almost without interest 
and without success; by a constantly attractive 
exhibition, with free admittance, to bring together 
those interested from the whole district to visit 
this industrial, commercial, and agricultural mu-
seum ; and to concentrate the efforts for publicity 
and representation of the exhibitors, to obtain, by 
the power of union, a maximum of results with a 
minimum of expense." 
Large Docks.—The docks of the world 500ft. 
in length and over are as follows:—Birkenhead 
No. 1, 750ft. long, with a width of 85ft., and a 
depth of 25ft. To save repetition it may be said 
that the figures which follow for the other docks 
are in the same rotation as those above. Birken-
head No. 2,750ft., 50ft., 25ft.; Portsmouth No. 10, 
044ft., 68ft., 27ft.; Portsmouth No. 7, 044ft., 80ft., 
25ft.; Carleton, N.B., f.30ft., , 28ft.; Sydney, 
N.S.W., 030ft., 81ft., 30ft. Cin.; Gawel, Greenock, 
515ft., 70ft. 24ft.; Liverpool, " Canada," 501ft., 
100ft., 20ft.; Auckland, N.Z., 500ft., 110ft., 33ft. 
on the s i l l ; Table Bay, South Africa, 500ft., 08ft., 
20ft.; Cadiz, 500ft., 02ft., 20ft.; Quebec, 500ft., 
, 24ft. 
GLASS, porcelain, and other metals can be 
soldered by an alloy made as follows: Copper dust, 
obtained by precipitation from a solution of the 
sulphate by means of zinc, is put in a cast iron or 
porcelain-lined mortar and mixed with strong sul-
phuric acid, specific gravity P85. Prom 20 to 30 
or 30 parts of the dust are taken, according to the 
hardness desired. To the cake formed of acid and 
copper there is added, under constant stirring, 70 
parts of mercury. When well mixed, the amalgam is 
carefully rinsed with warm water to remove all 
the acid and then set aside to cool. J n ten or 
twelve hours it is hard enough to scratch tin. 
When required for use, it is to he heated so hot 
that, when worked over and brazed in a mortar, it 
becomes as soft as wax. In this ductile form it 
can be spread on any surface, to which it adheres 
with great tenacity when it gets cold and hard. 
This alloy is intended to be used to solder such 
articles as will not bear high temperature.— 
American Drwjgist. 
CHAMOIS skin may be cleaned by rubbing into 
it plenty of soft soap and then laying it for two 
h„'iirs in a weak solution of soda and warm wator. 
At the end of this time rub it until it is quite 
clean, rinsing it in clean warm water, in which 
soda and yellow soap have been dissolved. I t 
should then be wrung dry in a rough towel, pulled 
and brushed. This process makes the leather soft 
and pliable. I t should never be rinsed in clear 
water. The soapy water causes it to become soft. 
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formation must also be accurately determined 
in the manner described on pp. 654 et seq. of 
Neison's "Moon." Then, laying down the plan 
upon a pinned hoard, wires must be inserted at 
the proper points, and cut off to the heights thus 
determined (reduced, of course, to the scale of the 
plan). The model is completed by filling it up to 
these various heights with modelling clay, or with 
the composition described by Mr. Browning as 
having been employed for that purpose by the 
late General Worster. I t consists of prepared 
chalk, milk of sulphur, and gum water, which can 
be worked upon in a plastic state for some time, 
and sets very much harder than plaster of Paris. 
I t can even be further altered then by moistening 
it with gum-water again. From this, when dry, any 
number of casts may be made. 
Mr. Hampden is quite right in his supposition 
(expressed in query 00811, p. 204) that the shadows 
cast (at sunrise and sunset) by a vertical rod on 
the Equator at the date of Equinoxes are straight 
lines—in the sense that any short line is straight 
upon a sphere of relatively enormous radius—and 
that they point west and east at those times re-
spectively. Of course, at solar noon, such a red 
casts absolutely no shadow at all. 
A Fel low of the Roya l Astronomical Society. 
V E G A A N D S T A R S N E A R — V A R I A -
T I O N O F L A T I T U D E — T H E N E W S T A R 
O F 1573. 
[26441.]—I A M much obliged to " F . R . A. S." 
(letter 26380, p. 171) for looking up the faint stars 
near Vega. Mr. Tarrant has also kindly observed 
them for me with his lOin. reflector. He rates A 
9 8 and B 10 0 mag. in £'s scale, and sees 10 out of 
the 5fl other stars shown on the tracing from M M . 
Henry's photograph (letter 20177, p. 10). He 
rates i 10 7, y 10 8, i 11-0, and £ 11-2 mag. in 2's 
scale; but he observes that in all cases of the 
nearer stars allowances must be made for the 
brightness of Vega. He marks the two brightest 
Btars south of Vega (at about 1C8°: 210" and 190': 
175"), aB equal 0 8 mag.; the one at 108°: 240" is, 
however, ou the photograph about half a magni-
tude fainter than B, and the other at least a 
magnitude fainter. The bright star at 78': 210" is 
9-6 mag., that at 245': 250" 9 8 mag., and the one at 
850° : 172' a little fainter than 10 0 mag. 2. The 
star at 188': 220" is about 10 0 mag., and the re-
maining six seen by him range from 108 to 11-7 
mag. 
The paper by Prof. Asaph Hall, alluded to by 
"F .R .A .S ." as appearing in the October number 
•of X'Astronomic, is simply a verbatim translation 
(whether communicated or not by the author I 
am, of course, unable to say) of an article which 
appeared origiually in the American Journal of 
Science and Art for March, 1885, and which was 
copied from thence into the Observatory for April, 
1885. Dr. C. A. BVPeters's investigation appeared 
in Ast. Kach. No. 512 (18)5); Dr. Magnus Nyre'n's 
in his paper " Die Polhohe von Pulkowa," and 
there is a paper by Mr. Downing on the Bubject 
in Monthly Notices, X L , page 4:10. 
So far as 1 am aware, no Continental astronomer 
of any reputation whatever considers that the Nova 
of 1572 has a period of three centuries, or expects 
it within the next few years. I would refer " D. A." 
(letter 26415, page 190) to two letters on this sub-
ject by Mr. Lynn, which he will find in the 
Observatory for April and May, 1883, pp. 126 and 
153. I may also perhaps remark that I briefly 
examined the evidence for the alleged appearances 
in 915 and 1261 in the E N G L I S H M E C H A N I C 
for January 2nd, 1880. (Vol. X X X . p. 402, letter 
1C606.) Undoubtedly Leowitz confused the comets 
which actually appeared in 915 and 1204 with stars. 
There is about as much evidence for stars having 
appeared in the place assigned by Arg. and Hind 
to tho Nova of 1572 in the years 915 and 1264 as 
there i« for the identity of Nova 1572 itself with 
the stn.r of. tho Magi, Statements of this kind are 
copied in popular handbooks of astronomy with 
qiarrot-like fidelity; the duty of verifying their 
quotations or investigating such matters for them-
selves, instead of copying blindly from one another, 
being one which is very lightly regarded by the 
authors of such works. Smyth says that Schuler 
first saw the Nova of 1572 on August 6th, and that 
Hainzel perceived it at Augsburg on the following 
evening. Lindauer undoubtedly saw it at Winter-
thur on November 7th, and Maurolycua observed it 
with instruments at Messina on November 8th. 
Tycho Brahe first saw it three days later. I 
notice that Prof. Pickering has discovered by his 
method of photographing stellar spectra that four 
more stars in Cygnus exhibit spectra crossed by 
bright lines. One of the new ones is the variable 
P. 34 Oygni (on which cf. Observatory, Sept., 
1886, p. .il l), and another is the red star Holden 
186 (D.M. (+ 37°) 3821), alluded to in a note on the 
magnitudes of some stars on one of M M . Henrv's 
photographs in the ENGLISH MECHANIC for 
June 25, 1880. Photographs of the spectra of stars 
near tho places in which the Nova of 1572 and ICO4 
appeared would be of interest. The star supposed 
to be the Nova of 1572, A of the diagram on p. 402 
of Vol. X X X . of the E N G L I S H M E C H A N I C , is 
about 91 mag., and its spectrum would therefore be 
bright enough to be photographed. As Dr. Hind 
once remarked to the writer, a further investiga-
tion as to the place occupied by Nova 1604 is 
desirable. 
November 1. H . Sadler. 
H O W T O W R I T E T H E D.M. S T A R S . 
[20412.]—MR. S A D L E R called our attention to 
this subject in Vol. X L I I I , No. 1106, p. 297. The 
following are the various methods commonly in 
use:— 
D . M . + 21°, 576 according to Dreyer, Gore, 
Holden. 
+ 21* 576 acoording to Sohonfeld, Vogel, 
Duner, the Ast. Xach., and 
Pickering. 
-t 21° No. 676 according to the Observatory. 
The last must be adopted in the L . A. S, circu-
lars in future, as it emanates from Greenwich. 
Wolsingham, Darlington, 
Oct. 26. T . E . E s p i n . 
A L P H A A R I E T I S . 
[26443.]—IF" F.R.A.S." (letter26389) will refer 
to the Astronomical fierister. Vol. I I . p. 54, he will 
Bee that the difficulty about Alpha Arietishas been 
discussed a long time ago. As far as regards the 
list of Btars in Vol. I . p. 418, of the Cycle, employed 
by Smyth to test his objective, Mr. Dawes replied 
at p. 88 of the Kime volume of the Jtegister. With 
respect to the supposed duplicity of Alpha Arietis, 
I beg leave to state that it is simply a typo-
graphical error for Epsilon Arietis, a well-known 
close double. This list of Smyth's tests is quoted 
in Loomis's "Practical Astronomy," pp. 25, 26 
(first edition). Mr. Dawes's suggestion does not 
touch upon the difficulty of Loomis quoting Alpha 
as a light test at p. 21. At my request, the late 
Mr. Bird most carefully examined this star with 
his 12in. mirror, and failed in detecting any star at 
all answering to Loomis's 11th magnitude at 30" 
distance. There can be little doubt it is an entire 
mistake. The three small stars following Alpha 
Arietis, mentioned by Smyth, Cycle, Vol. I I . 
p. 52, were well seen by me with a 4in. refractor in 
1864. Georg-e Hunt . 
Alleyn Park, West Dulwich, Oct. 26. 
A B N O R M A L T E L E S C O P I C D E F I N I -
T I O N . 
[26444.]—I A M glad to find, from letter 26413, 
p. 189, that Mr. Sadler has turned his attention to 
the matter of telescopic definition as affected 
by peculiar conditions of tho atmosphere. From 
his intimate acquaintance with astronomical 
literature generally, and the exceptional facilities 
for unearthing observations that to most of us 
are practically inaccessible, his contributions are 
always valuable and deservedly appreciated. The 
letter alluded to is no exception to tho general 
rule, and the extracts it contains are so insuffi-
ciently known that they will be new to most 
astronomical readers and observers. The various 
points raised are extremely interesting, and the 
whole subject of atmospheric influence on the 
performance of telescopes is one which deserves 
more attention than has hitherto been accorded 
to it. 
My authority for quoting Sir W. Herschel was 
derived from that quaint old book of Dr. 
Kitchener's, " The Economy of the Eyes." The 
original is therein referred to as contained in 
Vol. X C I I I . of the Philosophical Transactions, p. 
217, <ic. With regard to the phenomenon of tri-
angularity in star discs, I do not think it can be 
considered that such appearance is peculiar to re-
fracting telescopes, for I have repeatedly witnessed 
it during the past eight years, whilst using a large 
reflector. 
The occasional spurious duplicity of stars is a 
very remarkable, though fortunately less frequent, 
effect. I can only call to mind one such case in 
my own experience, and that was in 1877 or 1878, 
when I was using a 5in. achromatic. I t troubled 
me very much just then, as I did not know whether 
it might be due to the instrument, and I wrote to 
Mr. Webb about it, who told me that he remem-
bered seeing something very similar to what I 
described. I have never seen it with the reflector. 
W . Or. F r a n k s . 
E G Y P T O L O G Y . 
[26115.]—MR. H O W E L L is mistaken (26417) as 
to the meaning of Genesis xv. 13, and Acts vii. 6. 
The latter is a mere repetition of theformer, which 
eays—" Thy seed shall be a Btranger in a land that 
is not theirs, and shall serve them, and they shall 
afflict them four hundred years, io . Also verse 16, 
" But in the fourth generation they shall come 
back hither again." 
There is no vagueness in this statement. They 
were to go to some other place for 400 years, and 
return to that place afterwards. In the other place 
they were to be afflicted and made to serve others. 
Is it reasonable to suppose the writer meant to say 
that these people should spend half of the time 
mentioned in what he considered their own land, 
doing their own business freely ? Nono but a 
theologian can think so, or some one quite under 
theological domination. 
I f Galatians iii. 17 contradicts Genesis xv. 13, 
then either must be wrong, and possibly both, as 
they differ from Exodus xii. 10 and 11, which says 
—" Now the sojourning of tho children of Israel 
(mark the name, sons of Jacob) who dwelt in 
Egypt was four hundred and thirty years (not 400), 
And it came to pass at the end of the four hundred 
and thirty years, even the selfsame day (no vague-
ness here), it came to pass that all the hosts of the 
Lord went out from tho land of Egypt." I f Mr. 
Howell is right, Exodus should Bay: "Now the 
sojourning of the children of Israel who dwelt in 
Egypt was 215 years " ; but it actually says quite 
the contrary. I f Mr. Howell is right in his view 
of the time spent in Egypt, it is perfectly clear ho 
ought to agree with mo that reliance cannot bo 
placed on Biblical figures, and I hope he will 
say so. 
Galatians iii. 17 appears to be but a repetition of 
Exodus xii. 40, with a modification to get over the 
difficulty, which was probably known to the learned 
Jews at the time of St. Paul. The number of 
years mentioned is the same (4,">0), but in ono the 
date is from Abraham, and in the other from Israel . 
The context in Galatians shows that Paul was not 
thinking about small technicalities, and would 
probably deBpise them, as he did genealogical 
questions (Timothy i. i), which at present trouble 
many who intend to believe in the infallibility of 
the text. It would not be possible for Paul to 
claim certainty for his text, and the same for 
Exodus. He did not raise such a question ; but it 
has been raised for us, and we must answer it 
somehow. 
, I t is of no use asserting that one set of extracts 
settle the question when the question is as to the 
veracity of the whole. I f they contradict each 
other, it is absurd to say they arc perfectly reliable. 
Memnon. 
J26446.]—MR. H O W E L L necessarily finds a diffi-ty through a verse, Ex . xii. 40, which he is un-
aware is one of the few that the Jews of our first 
century managed to alter for the purpose of 
creating such difficulty. The Greek and Samaritan 
copies, out of their reach, retain the full text thus: 
" Now the sojourning (or proletariat) of the chil-
dren of Israel and of their fathers, which they had 
sojourned in Egypt and Canaan, was 430 years." 
That rabbis who had the audacity to corrupt the 
chronology 16 centuries, by either altering or sup-
pressing nearly every dale of the forty between 
Adam and Abraham, should doctor chronological 
texts elsewhere a little, when possible, by only 
dropping two or three words, was to be expected. 
That the words were genuine, however, is plain by 
comparing the prediction, Gen. xv. 13, before 
Isaac's birth, that the promised seed should bo 
afflicted 4U0 years. This began when Isaac in 
childhood was mocked and afflicted by Ishmael, 
and ended only at the Exodus, just four centuries 
after, but over six if you make the Egyptian bond-
age all tho -130 years, instead of half. 
A few other points essential to this Mosaic ques-
tion, that seem utterly ignored, I would gladly hint 
at. The "Mosaic authorship of the Pentateuch " 
was a dogma closely resembling that Moslem one, 
that the Koran was never written, but existed in 
heaven from eternity. I am not sure that our 
clergy might not, by giving the claim that full 
extent, have strengthened their case. However, 
they have long abandoned it, and it only 
serves now, and may for ages, as a torture-
instrument for such as "Memnon" to amuse 
themselves by goading such as " Ramasea" 
with. Nobody decently educated now supposes any 
document older than it represents itself. There 
may be some parts of our Bible that can hardly bo 
said to date themselves ; but such is not the long 
narrative wherewith it opens, which is unbroken 
from Adam to the death of Samson, and plainly a 
single work, not seven. Sir Isaac Newton pointed 
out in nearly his last, and one of tho carefullest of 
his writings, that this dates itsolf as frankly, and 
almost as definitely as any book whatever before 
dates were printed on titlc-pagos. Gen. xxxvi. 
could not bo written before all those generations of 
Edomites had lived, eight of their kings died, and 
a king reigned in Israel (v.31) ; nor could Judges i. 
21,after David took tho stronghold of Jetusites in 
his eighth year. Tho composition limits itself to 
less than half a century at tho very utmost, viz , 
Saul's reign and seven years after him ; but this 
also fixes the authorship, or rather editorship, as it 
is plainly chiefly compiled from older books, many 
of which it names. The great prophet and judge, 
Samuel, must have issued it, because nothing so 
important could, in his time, have got credence 
but by his authority; moreover, hardly could any-
one not so early devoted and educated as ho in 
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lutely aplanatie by means of a small lens in front of 
the eyepiece ? The whole thing seems so entirely 
opposed to all one's preconceived ideas of the optics 
of the refracting telesoope, that details cannot fail 
to he of the highest interest. Pending an attempt 
I shall make to get them from the Continent, any 
information on this subject cannot fail to be valu-
able. For aught I know, such information may 
already exist in accessible form in this country; 
but if so, I unfortunately do not know where to lay 
my hand upon it. 
From time to time astronomical canards are 
started, which take in a limited public for a short 
period, and then die a natural death. Visible 
inhabitants of our own Satellite; lights moving 
about on the surface of Mars, as an obvious at-
tempt on the part of its population to Bignal to and 
communicate with their fellows in other members 
of the Solar System; and Wiggins's " Dark Moon " 
ail'ord illustrations of what 1 mean. As a cock-
and-bull story of the first magnitude, however, it 
is long since 1 have come across anything to sur-
pass the announcement, reproduced in your 
"Scientific News " on p. 387, that Mr. Roberts had 
photographed 20 planetoids in the neighbourhood 
of {' Orionis! Mr. Roberts is a persevering man 
with an ample fortune, and doubtless possesses 
everything in the shape of apparatus that money 
can buy : but to ask astronomers to believo that he 
has succeeded in photographing twenty asteroids 
at once is a demand upon their credulity which 
will, I fear, be but feebly met indeed. The mere 
fact that the mass of star discs upon his negative 
are elongated in a north and south direction, Bhows 
that apparently the driving clock of his equatoreal 
is far from perfect. That it should have stopped 
altogether during a Bhort temporary accidental 
exposure, that the plate should have slipped (the 
most probable supposition), or even that a shower 
of meteorites should have left short traces on the 
plate;—one and all of these explanations are infi-
nitely more credible than the one put forth. I do 
not wonder half so much, however, at Mr. Roberts, 
with his imperfect astronomical experience, 
fancying that he had lit upon a new planetary 
system, as I do at the Astronomer Royal for 
Ireland giving this wild idea the sanction derivable 
from his ridiculously flattering speech. Whether 
Sir Robert Ball made it with his tongue in his 
cheek, the reporter wholly omits to mention. I f 
this 6ort of thing is to go on, we shall be able to 
shorten the term " mare's nests," as applied to 
quasi-miraculous discoveries in the sky, into 
" Roberts's." (Since this was written, I have seen 
an engraving from part of Mr. R.'s plate in the 
Journal of tho .Liverpool Astronomical Society, 
whence it appears that all the lines are close to 
bright stars, exactly a4. the same distance apart, 
and of the same relative brightness as the stars 
they accompany. This settles the question.) 
The paragraph on " Popular Science," extracted 
from Engineering, on p. 388, reminds me that a few 
days ago one of the leading morning papers came 
out with an account of the utilisation of the sun's 
rays by their concentration on a steam-boiler as a 
bran-new scientific invention 1 I thought at the 
time that it was a great pity that the writer was 
so indolent a student of his ENGLISH MECHANIC 
as to have forgotten (or never known) that this 
device was described and illustrated on p. 444 of 
your X X I I n d volume. 
The occultation of Aldebaran by the moon 
last Friday night (concerning which " A . \V." 
put query CI307, on p. 39U) might have been 
observed with a first-class hand telesoope quite 
within 1 second, at the star's disappearance at the 
dark limb of the moon. As for getting "the 
correct time " from this, though, it would involve 
a great mass of very complicated calculation, 
obviously quite beyond the power of your corre-
spondent. A few elementary considerations may 
serve to show him why. Tho moon is so compara-
tively close to the earth, that, as viewed from 
stations separated by a very few hundred miles, 
she is sensibly displaced in the sky. At Bridling-
ton Quay, for example, she would appear quite 
perceptibly to tho south of that point of the 
celestial vault upon which she would be centrally 
superposed as seen from Greenwich. Hence 
Aldebaran disappeared at a different (and more 
northerly) part of her limb to that by which she 
was occulted as viewed from the Royal Observa-
tory. The small difference of longitude, too, 
between Bridlington and Greenwich would involve 
another, though comparatively trivial, correction. 
What " A. W." will have to do, in fact, should he 
observe either of tho occultations of a Tauri in 
the evening of March 2nd or the early morn-
ings of July 17th and October 7th, will be to 
compute the phases of the sccultatiun <le novo 
for his own locality—a work, as I have previously 
hinted, of a very elaborate and operose character. 
Of course, if the moon were so far off that a star 
was covered by her advancing limb at the same 
absolute instant as viewed from every part of the 
earth whence it was visible, then, knowing his 
longitude, your querist could find his time with 
tho utmost ease and simplicity ; but as this is, as I 
have tried to explain, very far indeed from being 
the case, he can oulv do so approximately at the 
cost of a very great deal of real hard work. 
In reply to query 61314, p. 3119, if tho footpath 
concerning which " G . F . 0." inquires is a public 
right of way, he clearly can not plough it up : or, 
if he docs and sows it, with the rest of tho field, 
the public, to whom it has been dedicated, are 
clearly within their right in trampling down so 
much of his crop as covers the ancient pathway. 
The law is righteously jealous of right of way, and 
the closing of a road or pathway is a very elaborate 
process, as " G . P. O." may discover from the 
perusal of the Act 27 and 28 Vict. c. 101, sees. 
84—93. 
Among the many gratifying proofs of tho silent 
but rapid spread of a taste for applied astronomy, 
may, I think, be reckoned the fact that Mr. 
Latimer Clark's little book of Transit Tables has 
become "a hardy annual." Obviously it must 
address a sufficiently numerous public to ronder it 
remunerative; and, as surely, that publio must 
purchase the work for uset and by no means for 
amusement, or for reading in railway trains. Iam 
very glad, indeed, to find that people aro becoming 
more anxious to obtain and keep accurate time ; 
and are no longer content to trust to a station 
clock, to which the time is " brought" once a week, 
as well as a £t watch (as probably as ' not itself 
wrong) will carry it. I f we consider how much may 
hinge upon the correctness of a publio timekeeper 
such as the clock of a parish church, I almost won-
der that, in these days of grandmotherly legislation, 
a short Act has never been passed to render it com-
pulsory for the custodians of such clocks to possess 
some independent means of deriving true time from 
the heavens. I have myself known the church 
clock in a large country parish, after being some-
times five minutes slow and sometimes five 
minutes fast, to stand at lOh. 55m. for nine days 
consecutively. I f I had my way, 1 would compel 
the churchwardens in every parish in the kingdom 
to provide one of Mr. Clark's excellent and eeono-
nomical transit instruments, and the small book of 
tables which have formed the text of my remarks, 
for the use of the clerk, verger, or sexton, which-
ever has control of the church clock. It would 
really, though, almost seem as though voluntary 
action will before long abrogate any necessity for 
compulsion—a consummation most "devoutly to be 
wished. 
Following up tho remarks I mado in letter 2G389, 
p. 171, in connection with the theories of the 
Belgian Astronomer Royal, I may say that I was 
highly amused at a little paragraph in the current 
number of The Observatory, in which it is pointed 
out that in a communication to the Comptes 
llendus for Dec. 13th, M. Folio gives practical 
illustrations of results obtained by adopting his 
theory of the diurnal nutation of the earth's axis. 
" So far," says the author of the notice in The Ob-
servatory, "as wo can gather, his method is to 
obtain from a series of observations of a star a 
certain constant of diurnal nutation, then, by 
substituting in his formula! this value, he obtains 
a correction to each observation" I I call this 
delicious. Probably as an example of the circulus 
in probando, it is unsurpassed. Where ignorance 
is bliss 'tis Folio to be wise. 
What a golden opportunity has been lost in the 
new issue of postage stamps of rendering them of 
some historical value. I have, so far, only seen 
the threepenny one, which is as mean and vulgar 
a production, with its staring black and yellow, as 
could well have been devised ; but what I most 
especially refer to is this—and if it appears in one 
stamp of course it has been repeated in all—the 
ridiculous head of the Queen, which is represented 
as that of a girl of 19! If this is meant by some 
snob for flattery, it is flattery of the very poorest 
description. From every almanac that is published, 
from Whitaktr down to the penny Moore, we may 
learn that Her Majesty is in her 08th year; and to 
represent a rather stout elderly lady of that age as 
a slight girl not out of her teens is too coarse and 
gross a pioca of sycophancy to delude anybody. On 
the half-crown of <ieorge I I I . , of which so many 
are still in cir culation, we may still discern the 
honest likeness of that monarch as an old gentleman. 
I cannot and will not believe that it is by the desire 
of tho (Juoen herself that this twopenny-halfpenny 
piece of tlunkeyisin has been perpetrated. • I f on 
each fnsh coinage or issue of stamps tho head of 
the Sovereign were accurately represented from a 
strictly contemporary likeness, a valuable contri-
bution would be made to the history of the future ; 
as it is, the supposititious profile of the Queen pos-
sesses about the same amount of historical value 
and interest as the Roman toga on tho idiotic 
image of Georgo I V . in Trafalgar-square. 
1 wonder what "Norfolk" (letter 20077, p. 414) 
is prepared to pay annually in Highway Itate to-
wards the attainment of his charming little Bcheme 
of road reform 'I To cut bodily through a hill of 
any magnitudo would entail enormous expendi-
ture ; while to divert a road through people's 
parks, farms, and pleasure-grounds would probably 
:nvolvo an even heavier co.it still. No doubt roads 
have been laid out, in the dim and distant past, in 
defiance of any scientific principles; but there 
they are, and unless we submit to an impossibly 
overwhelming amount of local taxation, the only 
thing wo can do is to make them hard, firm, and 
sound. The jobbery incident on our existing 
system of appointing parochial highway surveyors 
has much more to do with the unsatisfactory 
character of many country roads than the existence 
here and there of an awkward gradient, I should 
really like to see " Norfolk's " estimate of the cost 
of reducing the roads of (say) Devonshire to any-
thing approaching a series of gentle slopes. 
In connection with reply 000112 (p. 415), it may 
not be out of placo to inform Mr. Shearer that in 
the very rough-and-ready formula I gave I treated 
the earth as a plane: or, perhaps it would be more 
correct to say, gave the distance between the ob-
server's eye and the base of the mountain through 
the intervening convexity. 
Tho most simple way for " J . F . " (query 01348, 
p. 420) to find the length of the chord of any given 
arc is by the formula : Chord of arc = 2 sin. of J 
arc. This really requires no knowledge of trigo-
nometry, although a table of natural sines must be 
used. For example, What is the length of tho 
chord of an arc of 13° 3C in a circle of 4ft. Gin. 
radius? Half this aro is evidently G'45'. Now, 
the natural sine of G" 45' is 0-117537, and if we mul-
tiply this by 4-5 we get 0-52891G-5ft., the length of 
the sine to this radius. Doubling this, we finally 
obtain l-0578330ft. as the length of the chord we * 
require. 
In reply to query G1355 (p. 420), astronomical 
photographs aro taken in a camera fixed in tho 
focus of the object-glass or mirror of a telescope. 
Sometimes (as in Mr. Robert's photographs) the 
sensitive plato is placed directly in the primary 
focus of tho mirror; in other cases au enlarging 
lens is interposed. The length of exposure varies 
from a fraction of a second to an hour and a half, 
or longer: the longer tho exposure the larger, 
more blurred, and indistinct do the discs 
of bright stars become, but the greater the 
number of previously invisible stars which impress 
their images on the plate. Instantaneous exposure 
then would only avail in the case of bright Btars. 
The concluding part of the query I fail to under-
stand, " Zenith arrangement" being a wholly novel 
idea to me. "Southings," if used in connection 
with photographic plates, can only mean fixing 
the north and south points, or direction of me-
ridians upon it. 
In connection with query G13G3, p. 420, it may 
suffice to remark that obliquity of the sun's rays 
does make a very material difference in the number 
of them which fall upon any given area, as 
" J . C. O." may see from tho subjoined simpli 
sketch ;— 
A 
where S represents the sun from which rays 
aro falling square on to tho surface A B. I f now 
wo tilt that surface as at C D, it will bo seen at 
onoo how considerably tho numbers of incident 
rays is decreased. In Bhort, they form nearly a 
tangent to that part of the earth's surface where he 
is rising or setting. Of course, atmospheric absorp-
tion does come in too to diminish the sun's heat 
when he is close to tho horizon. 
A Fel low of the E o y a l Astronomical Society. 
A N E W S P E C T R O S C O P E , A N D S O M E 
A C C O U N T O F W O B K D O N E W I T H I T 
—TJ C T G N I . 
[2GG8G.]—DURINO my search for now red stars 
I frequently wished that I had a spectroscope to 
examine tho spectra. I purchased a McLean star 
spectroscope, and found it showed the spectra of 
the bright stars very beautifully ; but as the 
majority of the new red stars detected were faint 
ones, this spectroscope was quite incapable of doing 
tho work which 1 had hoped for. For some time I 
was much puzzled twhat to do, till I happened to 
find in a noto at the end of Dr. Huggiua a address 
on "Spectrum Analysis applied to the Heavenly 
Bodies," delivered at Nott ingham before the British 
Association, August 24th, 18GG, the following 
passage:— 
" In order to so* tho spectrum of a star, it is not 
necessary to do more than to place a , 'ism behind 
the ordinary Iluyghonian eyepieco, and to give a 
little breadth to tho spectrum by placing tho 
star a little out of focus. For such an apparatus, 
a small compound prism which gives direct 
vision is convenient. The prism may be 
placed within the converging pencils of the object 
glass immediately befoi;- they fall upon the held 
lena of the oyepiece.'' Happening to have two 
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of the Brussels Obsorvatory for 183G, with its 
astounding " Commencement des Saisons," and so 
on), and, if so, which is tho watery, which is the 
hot, and which the flatulent ope ? 
I spoke (in lettor 25555, Vol. X L I I I . p. 121) in 
terms of commendation of somo excellent tables for 
geodesical calculators, which had been computed by 
General Do Lisle, R . E . , from Col. Clarke's 
spheroid. I am sincerely pleased to find, from 
General De Lisle's kindness in forwarding me a 
few copies, that these hare already run into a 
second edition. In it a very few trivial typo-
graphical mistakes (chiefly in the differences 
between tho logs, of p) have been corrected, and 
possessors of tho first edition may possibly care to 
go to tho trivial cost of a new copy rather than to 
hunt through them to correct three or four figures 
with their pens. To all practical astronomers and 
geodesists who omitted to Bupply themselves with 
these tables originally, I would only say " Procure 
them as soon as you can." They are indispensable 
to all who wish to coinputo the true length of the 
radius of curvature ' of the earth in any given 
latitude, the parallactic angle (needed in so inany 
astronomical calculations), and so on. I t may not 
be wholly useless to note that in reproducing, in 
old figures, the formula for the logarithm of the 
earth's radius on the title-page the — mark over 
the index of tho log. of -OuOOOlS'JTo has dropped 
out, and it reads G27817685. This is remediable 
with a pen, though. 
Someone has been writing to one of the morning 
papers contrasting, inter alia, the attention paid to 
astronomy at Oxford with the stagnation of that 
science at Cambridge, adducing as an illustration 
the fact that ou going a short time since to see the 
Northumberland Equatorcal, he found puddles 
upon the floor of the room I I t strikes me that a 
dome must either be brand-new or constructed upon 
some novel principle to keep out such snow as we 
have had within the last three or four weeks. 
In reply to query 61386 (p.441), the actual focus of 
a lens is the distance from the centre of the lens to 
its burning point, and not from the back of it. 
" Back focus " is new to me j it probably signifies 
the distance between the back of the leii3 and its 
focus for parallel rays. "Equivalent focus" is 
used in connection with two, or more, lenseB in 
combination, which are said to have an equivalent 
focus to some given single one. 
I f " Dubitans " (reply 01101, p. 457) waits until tho 
middle of August, he may, knowing her exact posi-
tion in tho sky, see Venus distinctly " in the open " 
in brilliant sunshine. Malgrc his doubt, the cutting 
off of all extraneous light by a long dark narrow 
tube, such as is formed by a deep well or high 
chimney, does enable the observer to perceive a 
star of the first magnitude by daylight. 
Premising that tile gnomonic projection is a very 
bad one for a map of any place of less than about 
60° latitude, distorting as it docs proportions so 
terribly towards tho margin of the map, I may 
just say, in reply to " K . E . " (query 61487, p. 465), 
that the meridians are straight lines passing 
through the projection of the pole, which is, of 
course, ou the line of projection of the principal 
meridian, and distant by an amount = radius into 
tan. principal polar distance (in his case 35°). But 
now comes the difficulty of this species of projec-
tion. Al l circles of latitude whose polar distances 
are less than the angle between the polar radius 
and that of the principal point are projected into 
ellipses; the one which has its polar distance 
identical with this angle is a parabola, and the rest 
are all hyperbolas 1 Tho projection of the prin-
cipal meridian is the principal axis of all these 
curves. Save for a circumpolar map, the game is 
assuredly not worth the candle. 
A Fel low of the R o y a l Astronomical Sooiety. 
S T E L L A R P H O T O G R A P H Y — T H E L I -
V E R P O O L A S T R O N O M I C A L S O C I E T Y ' S 
R E S E A R C H — D E S C R I P T I O N O F T H E 
S T E L L A R C A M E R A : H O W T H E 
P H O T O S . W E R E T A K E N A N D R E -
D U C E D — E F F E C T O F C O L O U R — 
V A R Y I N G E X P O S U R E S . 
[20757.]— P K U H A P S " F.R.A.S." will allow mo 
to supplement his remarks in letter 61356, p. 420, 
by giving Borne account of the research on stellar 
photography undertaken by me for tho " L .A .S ." 
By the time this lottor appears I trust that the 
results will bo printed and obtainable by those of 
" ours " who wish to have them. Lack of funds 
has put an end to the rosearch, and it must bo left 
to the Americans to carry it out. At the present 
time Prof. E . C. Pickering, by the generosity of 
his fellow-countrymen, is doing the same work, 
and using the same method. 
The camera, which was placed at our disposal by 
Mr. Howard Grubb, was fitted with a lens (com-
pound) of 4iin. aperture. The lens is fitted with 
the ordinary rack motion for focussing (K, Pig. 1); 
but in case any of your readers should think of 
carrying oa tho work, I wish to point out that the rack-
work should be of tho strongest kind, as I found 
the lens liable to slip. Further, the lens should 
have a greater focal length : ours had only a focal 
length of a little ICBB than 16in.; consequently, the 
distortion on any but quarter plates was serious, 
enlarging tho discs of tho stars, and so losing the 
fainter ones. In front of tho lens was a wooden 
cap fitted with cloth, which could be taken off at 
pleasure. Here, too, I would suggest that the cap 
might be a simple piece of metal placed in such a 
way as to rotate at tho side of the lens, so covering 
or uncovering without any actual contact. The 
accompanying rough drawing will show the position 
F I G . 1. 
of the finder. This is somewhat in excess of the 
focal length of the photo, lens. The finder is fixed 
to tho camera in the usual manner. After several 
arrangements of wires, I found that a simple cross 
wire worked best, and if a star is placed slightly 
out of focus and brought behind the wire, it can 
be followed better than in any other way, as 
tho slightest clock error is shown by the star 
disc being no longer equally divided by the 
wire. A fairly high power should be used. The 
camera is cut from C to C, to allow the plate carrier 
to be introduced. The plate is introduced into 
the carrier at the back, and held firmly by a spring, 
thus preventing slipping, and robbing the L.A.S . 
of the honour of discovering planetoids in the 
Orion Nebula. The equatorial stand was of iron. 
The polar axis turned in V bearings. The iron 
stand was backed by a thick hollow stand of wood. 
In this stand, and thus out of the way of any 
accident, was the clock. Tho only part appearing 
on the outside was the large gearing wheel G, 
working the endless screw which turns the polar 
axis by means of a smaller wheel. At the back of 
the stand the cord C carrying the weights came 
out, and passing over a pulley, P, went down into 
a wooden box sunk 6ft. into the ground. The 
stand was fitted with slow motions in R.A. and 
Decl., and with hour and deolination circles. 
Let us now proceed to the actual working with 
the instrument. Throughout the work Wratten 
and Wainwright's "drop-shutter" plates were used. 
Other plates were tried, but these were found to 
give the most satisfactory results. The pyro. de-
veloper was tried, but soon gave place to the ferrous 
oxalate. The latter was obtained by making 
saturated solutions of ferrous sulphate and oxalate 
of potassium (neutral). To inBure the best action, 
these solutions were made fresh for each evening. 
The oxalate of potassium solution was then held 
up to the light, and the ferrous sulphate added 
drop by drop till no more could be added. For 
developing a small outhonso was used. The plate 
was taken out of the carrier, placed in running 
water, and then plunged into the developer, care 
being taken to immerse the whole plate at once. 
It is a most interesting sight to see star after star 
come out as a black dot on the white plate. The 
development was continued till the plate changed 
from white to grey. The negative was then 
washed and fixed with hypo, in the usual manner. 
Apart from the interest of having a record of 
the state of tho heavens free from all possibilities 
of error—a record, as it wore, self-written—tho 
plates suggested an altogether new line of re-
search—viz., the comparison of actinic magnitudes 
with thoso determined by tho eye. Here, then, 
there opened out an ontirely new method of photo-
metry—one-sided, indeed, since the record was only 
of the violet rays of tho spectrum, but valuable 
from the permanency o£ those records. The ques-
tion next arose, How can the magnitudes be ob-
tained from the plates ? Fur reasons set forth in 
the " Catalogue of the Magnitudes of 600 Stars 
determined by Photography," the stars wcro made 
to come out as lines instead of dots, and this 
method has been adopted by Professor Pickering. 
Indeed, it seems the only one which nullifies at 
once all errors due to partial faults in the plato 
and local mistiness in the sky, &c, while 
it affords the great advantage of comparing 
lines together instead of points. Sarting with no 
previously-beaten track before us. the " solvitur 
ambulando " was converted not infrequently into 
"solvitur cadendo." How were we to form a 
scale? How reduce plate after plate? Such and 
many other questions were before us. Mr. W. L . 
Stubbs and myself took a plate, and having fixed 
upon tho brightest and the faintest marking, we 
called the first 100 and the last 0. We then pro-
ceeded independently to assign numbers for the 
impressions of the rc3t of the stars. Our results 
agreed admirably. Then from the D. M. tho mag-
nitudes of the stars were taken, and we at once 
found that it was quite easy to obtain a value 
which would reduce tho stars on the photograph to 
magnitudes which corresponded in the majority of 
cases with those in Argelander. The disagreement 
of the remaining stars was due either to an error 
in the eye magnitude, or to an abnormal condition 
of the violet rays in the stars. 
Fig. 2 gives a rough idea of the apparatus used 
for reducing the magnitudes. The light is reflected 
from a mirror, M, movable in all directions, and 
is concentrated by a large lens, L , on the plate P. The 
plate is viewed throughWro powerful lenses mounted 
in a tube B, and fitted with rackwork for focussing, 
The tube and plate are contained in a box A A A , 
which shields the plate from all side lights, and 
the eye from all direct light. I f tho plate is too 
transparent a thin piece of paper is placed imme-
diately behind it. By the side of this apparatus 
was placed the " Atlas of the Northern Heavens," 
by Argelander ; also a notebook, and the volume of 
tho D. M. Certain stars having been selected as 
comparison stars, the rest of the plate was reduced, 
tho stars being first identified in the atlas, then 
the photographic magnitude entered in the note-
book, and lastly, the number and magnitude in the 
D.M. Before the work came to an end tho first' 
six hours of R.A. in zone -t- 40" had been photo-
graphed on twenty-nine plates, thus allowing the 
magnitude to be determined for tho most part 
from two, and, in some cases, from three or four 
plates. Although the stars were allowed to come 
out as lines, all down to the eighth magnitude are 
on the plates, while from eighth to ninth nearly 70 
per cent, are to be found. 
A question that speedily arose from these results 
was this: Can we fix the star's colour by tho dif-
ference between the photographic and eye magni-
tude? The difficulties in the way were considerable, 
for very little is known about stai colours when 
we como to stars fainter than the sixth magnitude, 
and the stars above the sixth magnitude are liable 
to over-exposure on the plates. However, a general 
examination of every plate taken, not only in zone 
+- 40", but in other parts of tho heavens, yielded 
the following mean results:— 
A red star decreases 2-5 mag. 
An orange-red star... „ P9 „ 
An orange star „ 1'6 „ 
A yellow-orange star „ 1*3 „ 
A yellow star „ 0*8 , „ 
A yellow-white star. „ 0 4 „ 
A white star neither decreases nor increases. 
A bluish-white star increases 0-5 mag. 
A blue star „ l'O „ 
The largest decrease is in the star B 211 Cancri, 
which is reduced from 6'5 to 9-4. 
Lastly, I must say a word or two as to an interest-
ing attempt made by Mr. Stubbs and myself to 
determine the least magnitude photographed in a 
given scries of times. To obtain trustworthy 
results, it was essential to have the same field of 
stars photographed upon the same plato tho samo 
night, tho exposure differing each time. A camera 
with a lens 2Jin. aperture was strapped on to the 
other end of tho declination axis of tho 17$ 
equatorial. Immediately before the carrier was a 
large pioco of cardboard, and in the contro a hole 
was carefully cut in such a way as to leave only 
one-fifth of the plate exposed at a timo. The 
carrier was divided outside into five portions. The 
first division left the first fifth of the plato ex-
posed. After the exposure the carrier was pushed 
down to the next division. By this means wo 
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eliminated the causes of error, the field being the 
same, the plate being the same, the exposure alone 
altering. Several plates were thus taken with 
exposnro of one, two, three minutes, A-c, 
each new plate beginning with the last division 
of the previous one, and thereby securing an 
overlapping and continuous record. The stars 
in this case were allowed to come out as 
dots, being accurately followed. The great pressure 
of other work prevented our going into the 
question as thoroughly as we wished, but there-
suits we obtained, such as they were, were plotted 
down, and a curve drawn, from which I take the 
following readings:— 
Magnitude. Exposure required. 
Argelander. m. B. 
5-0 0 1 ± 
0-0 30 ± 
7-0 1 15 ± 
80 C 20 + 
8 5 60» 0 ± 
Plates taken with tho 4Jin., but which were not 
taken for this purpose, gave much the same result, 
the magnitudes being diminished by about t*6 mag. 
Such, then, are some of the intoresting results that 
have been obtained. They are, 1 think, very 
encouraging, and open out new fields of research. 
I t is to bo hoped that some sturdy English amateur 
may bo found who in friendly rivalry will compete 
witli the Americans. At present we have only a 
few star-piotitre makers, who seem incompetent to 
obtain any results except erroneous ones, while their 
pictures of nebuhe suggest that the author has sat 
in a pail of whiting, and then on a black piece of 
paper. T . E . E s p i n . 
Liverpool Astron. Society's Observatory, 
Wolsingham, Darlington, Jan. 21st. 
66 C E T I . 
[20758.]—I A M sorry that, owing to the very 
unfavourable weather, I havo been unable ,at 
present to examine 00 Ceti myself ; but I hope 
tho following results may be of interest to Mr. 
Dowsett (letter 20718, p. -151). 
06 Ceti is included iu Mr. Gore's " Catalogue of 
Suspected Variable Stars "(Gore, No. 58), on the 
authority of Taylor, who first seems to have 
suspected variation, and to have referred to tho 
matter in the ".Madras General Catalogue." 
The magnitudes in Webb are taken from Smyth, 
who, as usual, assumed the magnitude of the 
principal star from Piazzi's second catalogue ; the 
magnitudes in tho " Star Guide " are, as I have 
stated in the preface, almost always taken, as in 
the case in question, from Dembowski's observa-
tions with tho 7!/m. at Gallarate. 
Of 00 Ceti Gould says (" Uranometria Ar-
gentina," p. 313): "Taylor designated this star 
(' Gen. Cat.' 725) as a variable, but I find no evi-
dence in support of this opinion other than the 
very slight discordaftac of the recorded values 
of the magnitude. D'Agelet twice noted it as 
7, Lalande, as 0J and 0; Piazzi, 7; Bessel, 
0 ; Johnson 6-0. I t is not in the " Uranometria 
Nova," and Heis makes it 0 ',. The Albany estimates 
in 1858 give 5*9 j five Cordoba determinations in 
1871 and 1871 vary only between 5*7 and 5-9." 
Gould gives 5-8 as the magnitude in the test, the 
magnitudes of tho components being 0 and 8. Sir 
W. if erschel gives the magnitudes as " very un-
equal " on October 13th, 1782, which may indicate 
a diil'ereiice of 1£ mags, between them. Piazzi 
gives 0 and 8 for the mags, of A and 11 of the pair 
in his first catalogue, and 7 and 9 in his second. 
However, as he gives the magnitude of such a star 
as v (Oinu'ron) Cephei, for instance, as 7, though it 
is really about 5A, his estimations, made with a 
bright hold illuiiunatiou on a 3iu. telescope, are not 
very trustworthy. Strove gave 6, 3 from four ob-
servations with tho Dullond transit in the last two 
mouths of 1819) and H , and So 7, 8 " pretty un-
equal " on -November 23rd, 1822. They remark 
that " the magnitudes, too, disagree witli those of 
M. Struve (0 and 0) " ; and, indeed, If., and So's 7 
and 8 would probably mean 01 and 7. Struve 
again found 0 and 8 with the 10ft. transit in 1821, 
and 6-2, 8*9 with the circle in 1822, 1823,1821 ; 
while from the micrometrical observations with 
the 9.i.in. refractor, from 1829 to 1835, he found 
6 and 7'8, the greatest difference being 5*5 
and 8 in December, 1830, and the nearest ap-
proach to equality between the two components 
being registered in August, 1835, tho magnitudes 
being respectively 6-5 and 7'5. Dembowski assigned 
5-4, 7'5, as his estimates in 185-1, the greatest dif-
ference being 4-8 and 7"0 in 1854, October 'Jth. 
Howe, at Cincinnati, gives 6-0, 8'0 as tho result of 
one evening's observation in 1870, and Engelmann, 
at .Leipzig, 5-0,7-8 as the result of six evening's ob-
servations in 1882, 1883, and 1884. Houzeau gives 
CO Ceti as a naked-eye star of the 0th magnitude 
in August, 1875 ; but it does not appear to have 
been photometrically measured by Messrs. Plummer 
and Jenkins, at Oxford. Tho Harvard photo-
metrical measures make it 564 mag. Mr. Gore 
estimated it as 6-4 mag. on Nov. 21st, 1884. I t 
seems to me that the cornea may be slightly vari-
able, and that this variation produoes the slight 
change of light in A that seems to have been noticed 
by some observers with the uiaked eye or field-
glasses. Both stars are animated by the same 
common proper motion, which amounts to 0-54" 
annually. Though they havo passed over nearly 
a minute of space since the time of Sir W. Herschel, 
no change Beems to have occurred in their relative 
position angle or distances. 
Jan. 24. H . Sadler. 
A N O V E L P O E M O F O B J E C T - G L A S S . 
[20759.]—THE remarks of "our" valued con-
tributor, " P.R.A.S. ," in your issue of the 14th 
inst. will, I hope, draw the attention of praotical 
opticians to the question, whether the errors of a 
large single lens, can be balanced by the opposite 
action of a small lens, placed not very distant from 
the focus of the largo one. As regards Dr. 
Schott's new optical glass, I may say that soon after 
my query appeared in the " E.M.," some gentlemen 
very kindly sent me (through you, Sir) a copy of 
Schott's catalogue. It contains a long list of 
glasses of very varied character, and very different 
from any I have hitherto seen. I shall send the 
list to these columns as soon as I have tho oppor-
tunity to copy it out, with the requisite explanatory-
remarks. 
In connection with tho subject of this letter, I 
may state that glass No. 1 on the list is a light 
phosphato crown index for the D ray 1-5159, 
and giving a difference of refraction between 
tho C and P lines of -00737. Thus it has 
a very low dispersive power, considerably 
less than the English hard crown. The 
last glass on the list is a flint of very great density, 
specific gravity 0-33; index of D ray 1-9020 ; 
difference of refraction for C and F lines -04882. 
Its dispersive power is more than 3J times that of 
the first-mentioned crown. 
Suppose we take the common approximate for-
mula for achromatising two separated lenses, which 
is . ( F - i f f 
P . / ' 
F being the focus of the positive crown lens,y that 
of the negative flint, a their distance apart, and v 
the ratio of dispersive powers. Now let a — (F—./) 
and our equation reduces to -', 
which states that tho combination will be achro-
matic when the foci are inversely as the dispersive 
powers. This is exactly the reverse of the condi-
tion for contact lenses; for if s ~ 0 in the above 
formula 
. P 
« = ? 
which is the ordinary approximate rule.' 
Now let us inquire what will be the effect of the 
combination when a has the value ( F — / ) . E v i -
dently a concave lens placed at its own focal length 
in front of the focus of another convex lens, will 
annul the positive refraction of the latter, and 
restore the rays to parallelism. The combination 
thus forms a simple Galilean telescope; and the 
reciprocal of tho ratio of dispersive powers is the 
measure of the magnifying power. I f the two 
preceding kinds of glass were used, this would 
be— 
1 F 70 
/ 1U-7 
= 3-55. 
In this position the chromatic aberration would 
be balanced, and consequently, if tho lens were 
drawn back so as to allow the rays to come to a 
positive focus, under-correction would result. Let 
us modify the first formula in order to find if this 
can be avoided. Instead of 5 being equal to 
( F — / ) , put it = (F — « / ) , n being a proper 
fraction. Then we have— 
. f P 
I f we assume the use of the foregoing glasses, 
we have (since 1/3 = 3 55)— 
- = 3-55 n\ 
J 
And as 11 is a proper fraction, whatever value we 
may give to it will always make tho ratio F / / l e s s 
than 3 55 ; so that it would seem this is tho maxi-
mum ratio of foci which can be used in Buch a 
combination. 
This result is obvious from the fact that if the 
concave be placed so as to allow under-correction 
for the sake of obtaining a positive focus, an in-
crease of chromatic negative error is required, 
which would also increase the negative refraction, 
and thus destroy the object sought to be attained. 
In the course of these remarks I havo used only 
simple approximate formula;, and the results they 
give may not altogether be correct; but they aro 
sufficient to convince me that if tho new arrange-
ment be perfect, 1 have much to learn and more to 
) " unlearn." 
So far we have considered the corrector as a 
simple lens ; but suppose it to be a compound of 
crown and flint, will such a ono answer the purpose ? 
I believe to a certain extent it will; to what extent 
I cannot say. 
The reduction in size of the dialytc correctors 
can no doubt be very considerable, but the limit 
must be practically determined. To use the ordi-
nary formula of Rogers, which is— 
where f = focus of one corrector (the other of 
equal opposite focus) F = focus of o.g., a and A 
the acting seniiapertures of corrector and o.g. Sup-
pose the glasses to be the same as above-mentioned, 
then— 
/ = 2-55 P • J?-
Let us assume thnt the aperture of the correctors 
is ,'0th that of the o.g., then— 
/ = -0255 F ; 
or if F bo 100, then / = 2 55; that is, supposing a 
single o.g. (crown glass) of lOin. aperture and 
lOOin. focus, it is theoretically achromatised by 
two crown and flint lenses, each of 2-55in. focus 
(positive and negativo), and lin. aperture, placed 
about lOin. in front of the focus of tho o.g. I 
wonder if theory is borne out by practice ; 1 foel 
rather doubtful. Will our friend " Prismatiquo " 
and others say a few words ? 
In connection with this matter, may I s=k 
" F.R.A.S." if any explanation has been given 
of the discrepancy between the theoretical star-
discs calculated by Airy's undulatory theory, and 
those measured in practice ;—and perhaps also Mr. 
Sadler, who kindly referred me to M. Andre's 
theory, will say if this physicist gives any definite 
rule or formula for calculating Buch star-discs, 
and in what respect it differs from Airy's. 
Orderio V i t a l . 
H O R I Z O N T A L W I N D P O W E 3 . 
[26760.]—IN reply to several correspondents in 
regard to the above, I am unable to ref er to Vol. X . 
In regard to Mr. Raymond Browne's remarks, I am 
perfectly aware of the many uses to which wind-
mills may bo applied, the chief of which, I believe, 
to be the raising of water, for which purpose, no-
doubt, intermittent power may answer. There is a 
loft. American mill erected near my house, which 
pumps sufficient water into elevated tanks to» 
suffice for tho watering of a large garden, and the 
value of such windmills only requires to be more 
widely known to insure a large demand for them. 
Replying to " Gwalia,'' I was precisely of his 
opinion till I took out extracts from our local 
meteorological reports, when I (reluctantly) came 
to the conclusion previously stated. 1 thought 
that one of the l ift, windmills, shown at Colonial 
Exhibition, and which were stated to give 2H.P. 
with 18 miles of wind, would, at any rate, give 
1H.P. for twelvo hours out of the twenty-four. 
From the tabic below, if the Editor will be good 
enough to print it, as it may provo of some interest 
in this discussion, it will be seen that the least 
recorded speed of wind during the 17 weeks was 
less than one mile per hour; that there were 13 days 
less than four miles, and 17 under six miles. Even, 
in the week when tho speed was greatest, thero 
was ono day when it was less than 5 J miles. I t 
must, of course, be borne in mind that, for the 
purpose of electric lighting, a dynt- 0 must run at 
not less than a certain speed, and until that speed 
was attained by the windmill, it would have to be 
cut out of circuit: otherwise the accumulators 
would discharge themselves through the dynamo. 
There seems, therefore, to bo considerable difficulty 
as to the practical application of windmills for 
electric-lighting purposes. Of course 1 am referring 
to such mills us might bo erected near one's 
dwelling without being an eyesore to tho neigh-
bourhood. 
A friend who is agont for the sale of an American 
windmill has recently returned from America, and 
told me what 1 stated before in regard to the ideas 
of the ingenious people over on the other sido. B y 
the way, Mr. Vallanco is mistaken as to a seven-
milo wind being Jib. per foot. 1 think authorities 
(Molesworth, Ac.) htate that 10 miles is only Jib., 
so that no doubt his calculations ot power will be 
materially altered. 
I cannot state what is tho speed of tbo wind in 
other places than this ; but I waited on Mr. Joseph 
BaxendeQ, F.U.S., P.U.A.S., who is responsible 
for the returns here, and he informed me that some 
time ago, having charge of similar returns for the 
Manchester Corporation, ho had an anemometer in 
use at Anfield (one of tho waterworks stations) 
which showed a MM wind speed (some two to three 
miles per hour) thero than here, though tho 
elevation, of course, is much greater. Mr. Baxondell 
has since kindly brought mo a table showing 
tho mean daily movement of the wind at Southport, 
from 1872 to |ssi; ; which shows that in the former 
year it was 311-4 miies, and in the latter 187-1 
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our correspondents. Tlte editor respect/ully requests that nil 
communications should be drawn up as brirfly as possitAe.j 
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h* JiNOLIsli MliCUANIC, 318, Strand, W.C. 
AH Cheques and Post-office Orders to be made payable to 
J . P V h S M O K K i . I < >v M L 11.-, 
*»• In order to facilitate reference. Correspond ir-hm 
Mpeakinn of any letter previously inserted, trill oblige by 
mentioning the number of the letter, at veil as the page on 
which it appears, 
** I would have cveryonn writ* what ho know*, and as 
mnch M he known, but mi morn ;and that not in thin mily, 
but In all other mbj$cta: Tor knell a penttm may have 
*omc particular taawwlffa Mtd Mperfenct ol tho nature 
of fQOh a BORM or Hip'h a fbimtnJll, that a* to oth<?r thfrnra 
known no uinro than what (tve-rybudy does.und yet, to keep 
a clutter with thin llttln ptttftOC* of hit, will undertake 
to writ*? the whole body of phyfdckfl, ft vino from whence 
prrat Inconvenience* dcrivo tholr original."— Montaigne's 
T H E DIAXYCKTER O F S T A R D I S C S . 
[2fiH.'in.]—Tin-: fwllmvinF* i« H. Andre i formula, 
for whioh MOntario Vital" asks in letter 99789, 
pa^e 47*i:—" Cot agrandi^ement du dinqne central, 
a moHure que I'ouvcrturc diininuc, est une conse-
quence dirccte de la the'uric. E n effet, nous avons 
pose' 
or, si S est la v a l c r en sccondes da diam'ctredu 
cerole sur lcquel so trouve lo point M, 0 l'ouver-
tuxo 2rde la-lunette, et A la quantity - - . A ,, 
on a i = n A 1 
de telle sorte que le diamkre du disque central, oil 
celui d'un anneau quelconque, est inversemcnt pro-
portionncl d Vouverturc de I'ohjectif. L a valeur du 
diametre de cc disque central est, pour chaque 
objectif, une constante caraoteristique qui joue un 
grand role dans les observations qu'on peut fairc 
avec lui. Si Ton suppose l'objectif parjait, son 
ouvcrture c'gale a 10 centimetres, et si Ton prend 
pour A la valeur qui correspond au jaune, partie la 
plus intense da spectre, d'oii 
A = 0727, 
on a comme valeur miximum de oe disque central. 
2-80". 
On comprend, en effct, et nous le demontrerons 
plus loin, que ce disque lamineux nous apparait 
plus ou moins grandsutvantl'intcnsite'de la source 
observde, ou bieu lc plus ou moins d'c'clat du fond 
sur lequel on le mcsure, dire" The following 
quotation from the Report of Durham Observatory 
in the Monthly Notices of the R.A.S., Vol. X X X I I . 
p. 152, will be of interest in this connection :— 
Some success attended an attempt to measure the 
diameter of the first optical ring of light round the 
image of the star Polaris by its transit over the 
meridional wires of the transit circle; but tho 
observation, though easily and satisfactorily made, 
and though agreeing with a similar determination 
made two jears ago, does not agree with the 
diameter which theory assigns for the object-glass 
employed." 1 cannot say whether the theory re-
ferred to is Airy's original one, or as corrected by 
Mr. Stone (c.f. Monthly Notice*, X X V I I . p. 3 0 3 ; 
E x f J M S H . M E C H A N I C , Feb. 6th, 1880, Vol. X L U . 
p. 468), as no details of tho Durham observations 
have beea published. H . Sadler. 
crape ring was very conspicuous. The following 
ansa seemed more shaded than preceding one, but 
on other occasions I could detect no difference. 1 
hope amateurs will continue yearly to send sketches 
of tho planets to " Ours," as Buch always interest 
and encourage us to observe and to report our ob-
servations, even when taken with small apertures. 
I have seen no sketches of Saturn this season, 
and none of Jupiter last year. A correspondent 
asked, some weeks ago, if photographs of the 
heavenly bodies as recently taken could be any-
where obtained. I think Mr. Herbert Sadler 
replied : " None exocpt Rutherf urd's moon photos." 
1 am pleased to inform you that excellent repro-
ductions of the photos of the Brothers Henry have 
appeared in Knowledge. The May number has a 
faithful copy of part of Cygnus; June has the 
Pleiades, July the nebula round Maia, October 
Saturn, November Jupiter. They are extremely 
like the original prints (which I have seen, the 
stars being shown white on a black background). 
I am sure they will delight many amateurs. The 
concluding paragraph of the letter of a third 
R.A.S. (No. 267S8) I suppose is very crushing; 
but would it not be fairer and more English-like if 
the writer signed his name, so that the public could 
judge of Mr. Roberts's and the writer's comparative 
merits as benefactors of astronomy. Anyone who 
h is read the Proceedings of the Royal Astronomical 
Society will seo Mr. Roberts's work has been justly 
appreciated by well-known astronomers, who have 
thanked him personally in public. Mr. Roberts 
no doubt is well capable of answering for himself, 
or treating with silent contempt attacks made by 
anonymous writers. H . "Watson. 
T H E N E W V A R I A B L E S T A R N E A R 
T H E T A T A T J R I A N D N E A R O M I C R O N 
C A S S I O F E L Z E . 
[26833.] 
nounced l 
L.A.S. 
period variable. 
T H I S star, whose variability was an-
Circulars Nos. 10. 12, and 13 of the 
18 in all probability not a long, but a short 
It is so easily found, being in the 
Bame low-powered field with i) Tauri, that some of 
ours may care to watch it. I t seems probable that 
if it is well observed a-period will be found for it 
before it passes out of sight to the west. I there-
S A T U R N — P H O T O S O F S T A R S A N D 
A N O N Y M O U S W R I T E R S . 
[20831.]—As tho most favourable time for 
observing Saturn is rapidly passing away, I send a 
sketch of the planet as it appeared in my 8.Un. 
Oalver reflector on Dec. 26th, powers 250 to lino, 
definition moderately good. Tlio top of the ball was 
seen well over Cassini's division, and very nearly 
touched the outer edge of ring A. No part of the 
ball could be Been on north side of the ring. The 
south polar cap was dark grey, not so dark as some-
times seen, but quite as extensive; north was a 
broad band of yellowish light, and then a broad 
band of darker belts followed by the cquatoreal 
belt, which appeared as usual. There was hardly 
any shadow of the ball on the rings, what there 
waswas.on preceding side. The outer edge of outer 
ring was not clear and distinct, liko the ball, but 
nndersized, its colour greyish, same hue as tho 
lighter belts. Cassini'B division was dear and dis-
tinctly broader at tho ansa?. Ring B, nearest the 
division, was very bright, fading gradually into , ''S a t> and are 0.5 too low; but adopting them for 
the crape ring, which was a dark blue, but some- ' 
times it has appeared to mo reddish brown : it was 
soen as a thin dusky line over the ball. What was 
especially noticeable was that ring B nearest the 
division was far brighter than the Equatorial belt, 
and was the brightest part of the whole system; 
the shading in the east and west ansa? nearest the 
The brighter Btars in field with the new variable 
near o (Omicron) Cassiopeia?. 
1887, Feb. 6, 17J equaiorial, power 70. 
fore venture to send you a rough drawing of the 
field, which will enable your readers to identify it 
easily. The comparison star A was estimated 
Feb. 2 as 10 0, while B was entered as 11-5 ; prob-
ably these estimates were affected by the moon-
i 
the time being, my observations of the variable 
are:— 
1887. Jan. 20 ll-0mag. Fob. 8 9-7mag. 
Fob. 2 105 „ Feb. 9 10'3 „ 
Feb. 5 9-6 „ Fob. 10 103 „ 
Feb. 6 9-5 „ 
Mr. Gage, on re-examining his observation of 
Jan. 16th, does not feel positive that he observed 
this star ; but there can bo no doubt that he ob-
served it on Jan. 22nd, at which time it was 
evidently decreasing in light; there seems good 
reason then for suspecting that it is a short-period 
variable. It would bo hazardous to name a 
period at present, but probably it is about 20 days, 
and wo shall have another maximum in that caso 
during the last days of the present month. On 
Fob. 9th the star was observed by Sir. Baxcndell, 
junior, and Mr. Gage, their estimations agreeing 
well together. 
The other new variable star near Omicron 
Cassiopeia} will be easily found from the brighter 
star with the help of the second drawing. The 
The brighter stars in field with the new variable 
near 0 Tauri. 
1887, Feb. 2, 17i equatorial, power 70. 
star A I suspect to be variable; C is about 8'5 ; 
while B is 10-2. Observing last night, Feb. 10th. 
The variable was estimated 10'6, while A was 86. 
T. E . E s p i n . 
L .A .S . Observatory, Wolsingham, 
Darlington, Feb. 11th. 
C O M E T B , 1887 ( B R O O K S ) - J U P I T E R . 
here about [ 2 6 8 3 6 . ] - T H E oomet was seen 
9h. 40m. and lOh. 40m. on the 12th inst., as well as 
on the night of the 13th, very nearly on a line 
between Epsilon Cassiopeia! and tho Polo Star, 
and apparently slightly nearer t Cass. I t was, 
however, a very faint object in a -tin. Dollond. 
I must thank " F . R . A . S . " for kindly referring 
me (Deo. 3 last) in connection with the self-lumin-
osity of Jupiter, to Captain Noble's interesting 
observations in the Monthly Notices. Tho exist-
ence of a dull red glow would, I presume, in no 
appreciable way affect the apparent brilliancy of 
Jupiter, unless indirectly by its action on the sur-
face, or by promoting atmospheric conditions 
around the planet more favourable for reilecting 
solar light. 
Hendon, Feb. 14. P. F . Duke. 
[26837.]—I SAW the above comet last night. I t 
waB pretty bright with the 10in., power 100. Dia-
meter of coma, about 3'—4', with a slight granular 
condensation. There appeared to bo a very small 
star-like nucleus = about 11 mag.; but as it was in 
a rich field of stars, the apparent nucleus may have 
been a small star ; but clouds coming over pre-
vented me from ascertaining this. I t is most 
favourably situated for observation at present. 
Herbert Ing-aU. 
D O U B L E (2 60) S T A R S » C A S S I 0 P E I 2 E 
T O Y G N I . 
[26838.]—Is answer to Mr. H . Sadler's inter-
esting note on t ; Cassiopeia? (letter 26566, page 322), 
I have recently measured the star on several nights 
with my reflector, as given below, and can fully 
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O C C U L T A T I O N O F A L D E B A R A N , 
E A E O H 2. 
[JG96S.]—I A W A I T E D last Friday's issuo of tho 
E N G L I S H M E C H A N I C to see what other observers 
noted in this occultation. 
Near Gioja, and between it and the N. Polo, are 
two short mountain chains parallel with the limb 
of the moon, and leaving a narrow smooth surfaco 
iust at the pole. With a fine 3} achromatic Alde-
baran was watched until it just touched the com-
mencement of tho narrow strip, then it appeared 
projected upon tho strip; finally, before disappear-
ing, mingling its light with tho peaks of the 
nearer chain referred to. Its disappearance was 
instantaneous. 
.Sevcnminut.es afterwards I looked again, and 
was surprised to see that tho star had already 
emerged, having been occulted by a smaller portion 
of the moon's disc than I was led to expect. I am 
curious to know if any other observer saw the 
apparent projection of tho star on tho lunar face. 
Woodbridgo, March 11, * • "W. L . 
[20966.]—As Mr. W. G. Pranks (letter 20927, 
page 32; appears to doubt whether this phenome-
non could have beta observed so far north as 
Greenwich, I may inform him that it was seen 
under very favourable circumstances from the 
riorthern Miburbs of London, and must therefore 
have been kUo visible from our National Observa-
tory. I aotrd both the disappearance and reappear-
ftri'-,' of Al'lel,:,r.in, which in each caso appeared 
to be in-t ant moons, and the duration of the occul-
tation agreed pretty closely with tho predicted 
time for (! reenwich. 
Mr. IVoilts'surprise to find that tho occultation 
w.n not visible at Leicester, nor even at Ciron-
cr f t f r L the latitude of which he states is only somo 
14" north of Greenwich, will perhaps be lessened, i 
ami his expressions of blame against tho N.A. 
authorities moderated, if ho considers that the 
limits of visibility as published in tho N.A. do not 
mean that an occultation will be visible fron 
"every" point included within such limits; but 
that the extreme points touched by the curves 
representing the limiting lines of visibility will 
bo represented by the figures there given. 
With the large body of observers who must have 
watched this occultation, favoured by tho clear 
atmosphere which seems to havo generally pre 
vailed at the time, this must have been an unusually 
favourable opportunity for those situated near tho 
lino of limit for noting any special features, either 
of gradual extinction and recovery of brilliance, 
or of repeated disappearance and reappearance, of 
Aldebaran, due to grazing along the irregularities 
of surface of tho lunar limb, and I hope wo may 
learn that somo observations of interest were 
secured. "W. T . N . 
T H E P R O P E E M O T I O N O F 
43 G E - H l N O I t U M A N D S T A B S N E A K . 
[1067.1—THE very unequal pair O S 163, 
45 Geminorum, is entered in Glcdhill and Cross-
ley's •' Handbook" as a probable binary, tho change 
in anjle being large, with a small diminution in 
tho tli-tanee; but tho change observed actually 
ari»o from the proper motion of tho largo star. 
The enmci is very small, being rated 10-7 by O 
hot 12-5 or 13 in Struvc's scale by Burnham and 
UhlX. B IBM of the measures arc— 
«X lXf7V : 3M7.V : (2 nights) : 1817-22. 
„ 119-3.V : H-.T35" : (2 nights) : 1K50-7I. 
., ' ' T o ' : t-895" : fa Bights) : 1870 21. 
)> 7 8 T : 21". : (2 nights) : 1878 12. 
Hall 7313" : 2 '.'so' : (3 nights) : 1879-19. 
Dembowl . i failed to « e 0 the rvi ir j umlor the best 
conditions in iv..".. I hate, I think, alluded clse-
whirc to Ibis ,,bje,-t ; but my attention was re-
cently drawn to it by a re.pie.t from Mr. Gore for 
its proper motion. For this Auwers gives 
- ' Ma. and - 0 10| . K I),-lphini is another 
abject of the nine kind, the ebsnge in both being 
at first sight apparently orbital. In tho caso of 
i Delphini the angle changed through over thirty-
three degrees between jx;.| and 1872, the distance 
remaining oorMtaat at 10-3'. 
There arc couple of very widely-separated 
stars near 45 Geminorum, which are moving in 
apparently the same direction as i i itself, but. with 
greater velocity. They form Nos. 00 and 07 of 
Axgelaoder'a " ITntcrsiiehungen tlbcr die Eigcn-
bewegtmgen von 250 Sterncn," and aro P. vi. 329 
and .".32 ; tho ^ a, according to Wolf's measures, 
being r 11 8s. anil tho A c - 25-0 ", the p.m. of tho 
first being - 0-0008s. and - 0-217", and that of 
P. vi. B»2 being + 0-0o07s. and - 0-208". Tho 
places ot these throe stars for 1855-0 a r e -
fa. m. s. 0 ' " 
. P« "i. 329 vi. 59 43-07 + 15 45 32-3 
i . • (Bischof) 
1 • V 1 - WI vi. 09 64-87 + 15 45 7-7 
. , , . . (Bischof) 
la i.cmmorum vii. 0 2-95 + 16 9 28 8 
(Pulk. Cat. 1855) 
According to Madler, the neighbouring star, 
Bradley 1036 (B.A.C. 23-17), the place of which 
for 1855-0 is— 
viih. 2m. 6984s. + 15" 34' 0-4" (Pulk. Cat. 1855), 
is moving in almost the same direction and with 
tho same velocity as 45 Geminorum, the secular 
proper motion of Bradley 1036 being, according to 
Miidlcr, 10-0" in 160-1°, while that of 45 Geminorum 
is 11-5 in 178'8\ Tho value adopted in tho B . A . C . 
gives for tho secular p.m. of Bradley 1036 about 
10-3" in M.'l-O*. Bradley, however, did not observe 
the declination of his No. 1036 ; the value, there-
fore, of the proper motion in that element assigned 
by Bailey and Aliidler depends on a comparison of 
Piazzi (1800) and Taylor (1835). I t is certainly 
far too largo. Auwers gives for the proper motion 
in U.A. of Bradley 1036 + 0-0027s., and for that 
in declination — 0*01", an almost insensible amount 
in the latter clement. With these values the 
modern observations agree well with those made 
at the beginning of the century. In the Green-
wich New Seven Year for 1864 the B.A.C. values 
are employed for Bradley 1036 ( + 0-007s. and 
— 0-13"). H . Sadler. 
H E R C U L E S . 
[20908.]—THE faithful reproduction in current 
issuo of my sketch representing sunrise on the 
lunar formations Atlas and Hercules prompts me 
to offer a drawing of the latter under higher 
illumination, and I do so the more readily because 
Hercules is one of the objects allotted for study 
this session by the lunar section of the L.A.S . A 
curious feature about Hercules is a scries of bright 
point* forming a species of circle just to the north 
of the large interior crater, unnoticed' by Schmidt, 
but seen by Hacckcl and corroborated by "our" 
able fclcnographer, Mr. Elger. On Feb. 6 I saw 
the spots noted in accompanying view to the N.W. 
of interior crater, but on March 6 I also glimpsed 
the spot figured on the N.E., and the whole space 
within the supposed "ring" seemed brighter than 
tho rest of tho interior of Hercules, Feb. 27 
I noticed a bright spot just on the border of the 
shadow in Hercules: it is unmarked in the sketch 
already given in tho MECHANIC ; but I mentioned 
it to Mr. Elgcr, who happened to be observing at 
about the same hour, and am very pleased to learn 
that he also saw the spot which may probably be a 
formation more N. still than the " ring " above 
mentioned. But there was no sign of it either on 
the 0th of February or the same date in March 
under higher illumination. The N. rim of large 
interior crater is very bright, and next to it in 
brilliance comes tho northern rim of Hercules 
itself. The S. boundary seems to disappear under 
a high sun. The accompanying sketch was made 
March 0th, 0—8 p.m., under tolerable definition, 
with power 60—100, on my SJin. Calver. I wish 
some other observer would give us what ho sees of 
Hercules. " North-east" in my last letter should, 
read " south-cast." 
Llanelly, March 11. A r t h u r Jlee. 
made no mention that it was half-size ? Since the 
sketch was drawn to no particular scale, such an 
expression may bo misleading. I observe that the 
print is half the Bize of the sketch ; hence, perhaps, 
the reason of the interpolation. Encke's division 
is shown too plainly in the foreground; it is 
scarcely, if at all, visible just there, owing to fore-
shortening. I believe it is my own fault; in 
Btriking out the ellipse I must have left the pencil 
line unobliterated. A . Percy Smith. 
[We of course added the words "half size." 
Tho sketch as sent was too large for our pages.— 
E D . ] 
P U B L I C A T I O N S O F T H E L . A . S . O B S E R -
V A T O R Y , NO. 1—AN E X P L A N A T I O N 
— T H E N E W V A R I A B L E V C A S S I O -
P E I A — A M I S S I N G S T A R . 
[26970.]—WILL you kindly allow mo space to 
explain a most unfortunate misunderstanding, 
which is causing, .as I hear, some friction ? Law 
No. 23 of the L.A.S . states that " members shall 
be entitled to receive all publications of the society 
free by post." Members seem to have thought 
that the Observatory publications came under this 
law. May I therefore state that the Observatory 
Publication No. I . is not published at tho ex-
pense of the society at all, and therefore does not 
come under law No. 23 ? 
The new variable near o Cassiopeia;, for which 
Mr. Baxendell suggests the letter V, has now 
dwindled down to an extremely small star. In 
case any of your readers are following it through 
its minimum, I give another drawing of the field, 
showing the comparison stars Mr. Baxcndell and 
myself are using. The drawing was made on the 
night of Feb. 27th with a power of 200 on the 
174 in. Equatorial. The stars marked A and B are 
S A T U R N . 
[20909.]—MAY I call your attention to the fact 
that tho letter accompanying my sketch of Saturn 
S T A R S NEAFT V CASSIOPSICT 
1887 F E B S7r" l7&ZQ'JKTOyiM. 
POWtTrT 3 0 0 . 
identical with those so marked in letter 20835, 
p. 541. The following are the magnitudes of the 
comparison stars— >r> sin* 
i^oi J* B 10-2 
(.- D 11-6 
r . E 12-0 
p 12-6 
Mr. Baxendell's observations and my own aro as 
follows— 
1886 Nov. 30 8-5 E 1887 Feb. 18 11-0 B 
1887 Feb. 6 9 9 E 20 110 E 
8 9 9 E 23 110 E 
10 10 0 E . 27 11-3 E 
11 10 6 E March 3 11-7 B 
10-7 B 
Mr. Baxcndell, jun., finds that tho star D.M. 47", 
No. 192, which lies Usee./, the star C (let. 2083.">) 
is invisible in his telescope. On Feb. 27th not a 
trace of the star could be seen with the 17iin. 
T. E . E s p i n . 
L .A.S . Observatory, 11th March, 1887. 
D A Y A N D N I G H T I N N E B T J L 2 E . 
[20971.]—THEltE is not a particle more ground 
for " F. l t .A.S ." to call the day of the body in tho 
Andromeda Nebula "continual" than for us to 
have had day here while passing through tho tail 
of the comet of July, 1801. Nearly from sunset to 
sunrise we then had, extending from us toward 
Capricorn, at least fifty million miles of some-
thing aB luminous as all the outer regions of that 
nebula. Yet no ono considered our state other than 
"night," though tho astronomers complained of 
seeing fewer stars than usual. If the new'body 
has " continual day," it must be of two very dill'er-
ent sorts—a "day" that is day while the denRO 
central nebula is in sight, and a " day" that is 
rather night when it has set under their horizon. 
March 14. E . L . G . 
C O I L S . 
[20972.]—EVEHY physicist must feel more or 
less with * It. G. P." (letter 20912) the desirability 
of nroducing a powerful induced current with a 
minimum battery power. 
For the examination, mapping, and photograph-
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SCIENTIFIC SOCIETIES. 
R O Y A L ASTRONOMICAL SOCIETY. 
M . I IK May meeting was held on tho evening of 
X Friday, the l.'Sth inst., J . W. L . Glaishor, Esq., 
in the chair. 
Dr. Custavus William N'icholls, of I'crnambuco, 
Brazil, and Mr. W. Austin Ashe, of tho Observa-
tory, Quebec, were balloted for and duly elected 
1'YllowH of the .Society. 
Cut, Tupinau announced that 75 presents had 
bi en received by the Society since their last meet-
ing. Amongst them were some very beautiful 
photographs of stellar spectra, which had been 
taken by I'rof. B.C. Pickering, of Harvard, with 
instruments provided for the observatory by Mrs. 
Draper ai a memorial of her husband, Dr. Draper, 
q'he photographs show a great advance in this 
br .u'u of astronomy, and they will probably 
enable the motion of stars in the lino of sight 
to bt determined with much greater accuracy 
than has been hitherto possible. On the scale of 
the 'tulargrd photographs shown, tho deviation 
found by l>r. Ilirggins in the case of Sirius would 
oorrespood to a change in the position of the lines 
of about half a millimetre. Mrs. Draper has not 
only given tho instruments, but she has provided 
rite means for keeping them actively employed 
Soring the whole of every clear night, and also of 
re lacing the results by a considerable force of com-
pnt< ri, and of publishing them in a suitable form. 
Mr. Kanyard said these photographs will enable 
an enuraKMM step in advance to be made in the 
study of stellar spectra, and the behaviour of the 
elements under various conditions. The range of 
temperature and difference of condition opened up 
to our study is probably much greater than that 
which can be studied in passing from the spectrum 
of a sun-spot to that of a prominence. These 
photographs are on such a scale that one would at 
first take them for photographs of the solar 
spectrum. Prof. Pickering has taken them by 
means of large prisms placed in front of an object-
glass. A linear spectrum of the star is thus thrown 
at right angles to the diurnal motion of the star, 
and the spectrum is spread out into a band 
by controlling the motion of the driving 
clock. These photographs were taken with 
four prisms of only 15* each, and the defini 
tion is so perfect that the photographs bear con 
siderahle enlargement. As no slit is made use of. 
there is no possibility of obtaining an accurate 
reference spectrum for studying the motion of the 
Btar in the line of sight, except by employing some 
absorbing medium which gives narrow absorption 
lines for reference. 
The President called upon Mr. Knobel to read a 
report of the Photographio Congress which as-
sembled in Paris on the lGth of April, in response 
to an invitation issued by the Academio des 
Sciences. I t was attended by 57 delegates, repre 
sentatives of different countries. Tho eight 
representatives from England were Messrs. 
Christie, Common, Gill (from the Cape), Knobel, 
Perry, Roberts, Russell (from Australia), and 
Tennant. The Conference was opened by the 
Minister for Foreign Affairs, who expressed a 
cordial welcome to the members on behalf of the 
French Republic, and assured them of the co-
operation of the Government in the work they 
might undertake. The following general resolu-
tions which had been printed in the programme 
were first taken into consideration and adopted 
unanimously:—(1) That the progress made in 
astronomical photography demands that the as-
tronomers of the present day should unite in 
undertaking a description of the heavens by photo-
graphic means. (2) That this work should be carried 
out at selected stations and with instruments which 
should be identical in their essential parts. 
3. That the principal objects are (a) to prepare a 
general photographio chart of the heavens, and to 
put down data which 6hall enable us to determine 
with the greatest possible accuracy the position of 
the stars; (A) to be able to utilise in the best way, 
both at the present day and in tho future, tho data 
obtained by photographic means. A committee 
was formed to consider the magnitude of the stars 
which it was desirable to photograph. At a meet-
ing on the 18th it was unanimously resolved that 
the refractor was the best form of instrument, the 
dimensions being those of the telescopo at tho 
1 aris Observatory. The committee above referred 
to recommended that the instruments employed 
should be exclusively refractors. That stars should 
be photographed down to tho Mth magnitude inclu-
sive, and that the aperture of the object-glass shall 
tieoo centimetres. Directorsof observatories will bo 
free to have their object-glasses made by any 
optician they desire to employ, provided they 
comply with the general conditions determined by 
the congress. Other resolutions were also passed 
with reference to object glasses, and with refer-
ence to the conditions under which the photographs 
ot tnc heavens are to be made. It is proposed that 
tae results of the photographio observations Bhall 
bo compiled and published in the form of a cata-
logue. 
Mr. Common said: Mr. President, perhaps tho 
Fellows may like some explanation from their dele-
gates on one or two points that are not explained 
in this report. The most important decision was, 
to my mind, the choice the Congress made of the 
refractor. There is no explanation given, and no 
account of tho discussion which took place as to 
tho relative advantages of the refractor and the 
reflector in this case ; but I should like to explain 
some reasons which were at work, I believe, in the 
minds of my co-delegates in this matter. Mr. 
Christie and Mr. Gill are here, and can tell you 
if the account I give differs from their own 
opinion. Tho reflector, I believe, is the best 
instrument for photography for many reasons, one 
being that it brings all the rays of light to one 
focal plane or poiut. Therefore, other things being 
equal, there is a smaller star disc, because the whole 
of the light that comes from that star is used to pro-
duce the photographic image. The extent of the 
field from experiments made by Prof. Pritchard, is 
comparable with the refractor, and it is rather 
doubtful if it does not exceed the extent of field 
given by the Bros. Henry's telescope; at any rate, 
the Btar discs are a little larger in the case of the 
reflector. Still, they retain their round shape, 
which is very essential to proper measurement. 
But apart from that, there is tho question of light 
stars being shown with a newly-polished speculum, 
which cannot be seen when it is a little tarnished. 
One of the recommendations which influenced the 
Congress is that the light-grasping power of the 
reflector is not so permanent as that of the re-
fractor, and as this is of immense importance in work 
of this kind, that is another reason why the re-
fractor was chosen. There is also another difficulty 
with the reflector, and that is that it is very difficult 
to mount a reflector in such a way as to fix it per-
manently with respect to the mounting, though I 
have not the slightest hesitation iu saying that if 
we make our reflector discs of glass not ^„th or ,'jth 
of the diameter in thickness, but £th or ,' t h, we should 
be able to confine the mirror rigidly by bands, as 
rigidly as the refractor object-glass, though, of 
course, a slight change in the position of tho 
object-glass of the refractor does riot affect the 
position of the image on the plate as the shift of a 
reflector does. I believe if we were to make our 
mirrors 3^in. or 'tin. in thickness, and if it was 
tightly supported round the edge with two 
or three bands, they would have no injurious action. 
But the reflector is not the instrument of tho 
professional astronomer; and that was another 
reason why in a case of this sort, where the diffi-
culties were already sufficient, it would bo neces-
sary to give a man that instrument he was most 
used to. These were the chief reasons that were 
at work in inducing the Conference to come to the 
decision it did to use the refractor in this under-
taking. I believe wu shall eventually find the 
reflector the best telescope ; but it will have to be 
improved, and there will bo a great deal of work 
to be done before it can be sufficiently improved. 
I will just run through the week's work of the 
Conference. We got there on Friday, and on 
Saturday the Conference was opened by M. 
Flourens, the Minister for Foreign Affairs. The 
Conference got to work directly M. Flourens' 
speech was over, aud they passed resolutions that 
day and elected a Bpccial committee to sit on Mon-
day to formulato some of the questions as to the 
refractor and reflector, which were accepted on 
Tuesday by the Conference at large. On Tuesday 
it was felt that the different questions of taking 
photographs, tho kind of instrument, and all those 
details would be better dealt with by tho formation 
of two sections. Those sections sat until Friday, 
with the result Mr. Knobel has stated. I do not 
think there was a single hard-and-fast line drawn 
unnecessarily. Of course, the size of the telescopo 
and the focal length had to be defined. I t gave a 
convenient scale, which must be uniform. 
Mr. Green read a memoir upon the planet Jupiter, 
which he stated was the result of twenty-six years' 
work and careful drawing of the planet. He had 
given a chart of the markings of Jupiter from 
1860 to 1887, a few in each year, showing the re-
markable changes through which the planet had 
passed. During the period from 1860 to 1868 the 
Equator was occupied by a band of white, edged 
with dark belts in the southern hemisphere. In 
the period from 18G9 to 1872 the Equator was of a 
decided coppery hue, the northern and southern 
belts moved towards the south, and were greatly 
reduced in breadth. The third period from 1873 
to 1878 was marked by the appearance of a multi-
tude of most delicate markings in the southern 
hemisphere, and by a reduction of tho coppery 
colour of the Equatorial region. In the fourth 
period, from 1879 to the present date, the planet 
had exhibited most perplexing changes of colour 
and of form. 
Tho following papers were taken as read :— 
Lt.-Col. Tupmaa : Occultation of o Tauri, 1887, 
March 2. Maxwell H a l l : The Sidereal System, 
revised in 1837. J . Tebbutt: Observations of 
Saturn and c) Geminorum,./«».—Feb. 1887. W. H. 
Finlay: On the Probable Errors of Transit-
Observing. Capt. E . J . Molony : Sextant Observa-
tions of Comet a, 1887. Dr. J . Morrison: Tiie 
Orbits of Comets Fabry and Harnard-Hartwig. 
Dr. J . Morrison: Ephemeridcs of the Satellites of 
Mars during the Oppositions of 1S88 and 1890. W. 
H. S. Monck: On tho Inclination of Cometary 
Orbits. Rev. S. J . Johnson: Note on a MS. 
Eclipse Volume. J . L . E . Dreyer : Note on the 
Effect of Refraction in Stellar Photography. E . 
Neison : On Prof. G. W. Hill's Paper on Dclaunay's 
Method. R.Bryant: On the Orbit of Comet I I . , 
1883. A. Marth : On the Formula; for Correcting 
Approximate Elements of the Orbits of Binary 
Stars. H . Lefavour: Tho Right Ascensions of 
Certain Stars within 10° of the Pole Reduced from 
Observations by F . G. W. Struve. J . L . E . 
Dreyer: On some Nebulse Suspected of Vari-
ability or Proper Motion. 
L I V E R P O O L ASTR0i;0iIICAL 
S O C I E T Y . 
r | , H E eighth and last general meeting of the 
JL Bcssion was held on Monday, -May 9th, Mr. 
Walter Sang'in the chair. Thirty-eight members 
were elected, and Dr. L . da Rocha Miranda, of the 
Imperial Observatory, Rio de Janeiro, was elected 
an honorary associate of the society. 
In a note on " The Solar Eclipse of August, 
1886," the Rev. S. J . Johnson mentioned that, as 
the greater portion of the total phase could only 
have been observed on tho ocean, he had been in-
duced to make inquiries of the different lines of 
steam and Bailing vessels for the purpose of ascer-
taining whether any observations of totality had 
been secured ; but his applications had hitherto 
not met with success. Captain Owen, of the Union 
Line steamer, Pretoria, obtained seven negatives 
of the partial phase only, his ship being at the 
time about 520 miles S .E. of St. Helena. Mr. 
Johnson suggested the desirability of further in-
quiries being prosecuted in this direction, as it was 
quite possible that some Liverpool vessels may 
have been in the liue of totality, and that matters 
of interest in connection with the total phases may 
have been entered in their log-books. 
In a paper entitled " Stellar Influences on Phy-
sical Geography," Mr. W. H . S. Mouok said that a 
paper which he bad read before the society some 
time before, oil the possible effects of terrestrial 
heat on the moon, had naturally suggested the 
question to his mind as to whether the earth itself 
might not in past ages have been subjected to 
similar influences, the effects of which we might 
be still experiencing. Such a source of heat could, 
of course, only have had its origin in ono of the 
fixed stars. 1'he rate of motion of our own planet 
round the sun was from eighteen to twenty miles 
a second—rather under than over the average 
velocity of those stars whose motions of approach 
or recession have as yet been determined by means 
of the spectroscope. In fifty millions of years a 
star travelling at the same rate as our earth would 
have moved over a space which light would take 3,000 
years to traverse,and it is probable that the distance 
of very few (if any) of the seveuty millions of 
stars within the range of our most powerful tele-
scopes exceeded 5,000 years light-passage. Hence 
it was possible that any or every ono of these 
seventy millions of suns, supposing their proper 
motions were suitable, may have visited our solar 
system within the fifty millions of years which the 
groat majority of geologists consider have (Jsnned 
since the earliest dawn of life on our globe ; or, as 
our solar Bystem has undoubtedly a proper motion 
in space, which is not estimated by any astronomer 
at a value less than ono-fifth of that of the earth's 
motion round the sun, our Bystem might in the 
same way have come within the influence of some 
one of these stars. To the objection that such an 
approach would have deranged the stability of the 
planetary orbits, it may be urged that an in-
tensely hot star might approach near enough to 
affect our climate without materially deranging 
our motions. The effect produced would, of course, 
bo greater if our visitor was not a single star, but a 
star system. The writer considered that the evi-
dences of geological action in past ages tended to 
bear out his hypothesis. 
Mr. A. Stanley Williams contributed a paper on 
"The Motions of the Markings on Jupiter.' He 
mentioned that during the last few weeks there 
had been many large and conspicuous markings 
visiblo, which exhibited in a striking manuer the 
extent and nature of some of the movements 
peculiar to thoso objects. A group of light and 
dark spots which, on the 20th of March, was a long 
way following tho red spot, had moved by the 10th 
of April so far to tho westward, that these mark-
ings were then nearly as far preceding the red spot 
as they had been Jollowiii f it three weeks pre-
viously. Al l tho markings just on tho equatorial 
Bide of the south equatorial belt have the same 
rotation period, and afford evidence of a vast aerial 
current in the atmosphere of Jupiter. On the 
other hand, an oval white marking on the northern . 
E N G L I S H M E C H A N I C AND WORLD OF S C I E N C E : No. 1,156. M A Y 20 ,1887 . 
>ide of tlio double north equatorial belt had a 
jotation period approximately the same as that of 
tho celebrated red spot, which differed considerably 
from that of the groups of light and dark spots 
mentioned above. There are also other markings 
aituatsd in different latitudes, the periods of which 
lave not yet been satisfactorily ascertained. M 
Williams's paper was illustrated by two drawinj 
sonde with the aid of his u'iin. Calver reflector. 
I n bringing his series of papers on " Telescopes 
and Telescopic Work "to a conclusion, Mr. W. F . 
3\'nning made a few remarks on the importance 
and attractions of the subject, the latter being 
abundantly evidenced by the growing popularity 
af observation in the diverse fields of astronomy. 
As regards the future prospects of telescopes and 
telescopic work, the outlook was intensely encour-
aging. Several very long telescopes had recently 
S.'3«r. mounted, among them being the 30in. re-
iraciors at Pulkova and Nice, and several more 
were under construction. The immediate future 
held out a prospect of successful activity far ex-
ceeding tbat of any past age. The work of the 
Meteoric Section, conducted by Mr. Denning, in-
eluded about 150 observations of shooting stars at 
Sfonyhnrst, London, Sunderland, Bristol, and 
Kenley. A comparison of the results obtained at 
the various stations did not, however, reveal any 
daplicate observations of ono and the same meteor. 
The report of the Lunar Section, under the direc-
tion of Mr. Elger, included thirty drawings of 
variou.1 formations which have been made by 
members. The principal work was a oareful 
delineation of Stadius, showing 41 craterlets, or 
eraterpits, in the interior of that formation. The 
twin craters, Le Verrier and Helicon, and the ring 
plain Hercules had also been diligently observed 
and mapped. 
The following is a list of the members who have 
teen appointea by the council to serve on the 
executive. President, Mr. Denning; vice-presi-
dsnts, Messrs. Elger, Espin, Gore, and Newall; 
special observer, Mr. G i l l ; editor, Mr. Sadler; 
librarian iMr. Defieux; secretary and treasurer, 
- tr. Davie?. Council: Miss E . Brown and Messrs. 
Backhouse, Calver, Deane, Gill, Higgs, Lynn, 
Monck, Oliphant, Tarrant, and Majors Markwick 
anfl Watson. The directors of the sections are : 
Solar, Miss Brown; lunar, Mr. Elger; coloured 
liar, Mr. Franks ; double star, Mr. Tarrant; vari-
able star, Mr. Gore ; and spectroscopic, Mr. Rand-
Capron; Mr. Denning directs the comet seeking, 
•Kileorh), and Jupiter sections. 
The Secretary announced that the meetings 
would in future be held at the Royal Institution, 
Colquit-street. The session was then formally 
doaed. 
- J S Z F U L A N D S C I E N T I F I C N O T E S . 
Longevity in Germfiny.—The Berlin Statis-
thclien Korrcsjmndcnz, by way of celebrating the 
Emperor of Germany's ninetieth birthday, has 
sccently published a list of all the known persons 
in the Prussian kingdom who are older than the 
sovereign. At the taking of the census of Dec. 1st, 
i'833, there was one man of 120 years, another of 
118 years ; a woman of 117, another of 115; two 
women of 112; two men and one woman of 111; 
jive women of 110; one man and four women of 
J09; three men and two women of 108; two men 
and ten women of 107; thirteen men and seven 
women of 10(5; and quite a large number who had 
attained to their 105th year. The total number of 
persons who gave their age at over 100 was 160. 
\flie Province of Silesia appears to be exception-
ally favourable to longevity. Out of the 1,073 
male persons between their ninetieth and ninety-
2if th year in all the Prussian provinces one in five 
is a Silesian, and out of the 306 men between 95 
and 100 years old fifty-one are natives of Silesia. 
Out of the 2,766 Prussian women between the ages 
cf ninety and ninety-five, 371 are Kilesians. There 
mre ninety-nine women in Silesia between ninety-
five and 100 years old, and thirty Silesian women 
•who have exceeded their 100th year. The cente-
narians are thickest in the district of Oppeln. 
They are also numerous in the Provinoes of Posen 
and East Prussia ; but the western dominions of 
the King of Prussia, and particularly the Rhine-
land and the manufacturing districts of Eberfeld, 
O'refeld, and the Dutch frontier, are not so favour-
able to extraordinary length of life. 
Art i f ic ia l Whetstones.—Tho Guide Scientifiqut 
describes the following method of making artificial 
lyhetstones. Gelatine of good quality is dissolved 
in its own weight of water, the operation being 
conducted in a dark room. To the solution l 1 per 
lent, of bichromate of potash is added, which has 
previously been dissolved in a little water. A 
quantity of very fine emery, equal to nine times the 
•weight of the gelatine, is intimately mixed with 
the gelatine solution. Pulverised flint may bo 
vibstitutod for emery. The mass is moulded into 
auy desired shape, and is then consolidated by 
i.oavy Pressure. I t is dried by exposure to strong 
sunlight for several hours. 
SCIENTIFIC NEWS. 
f I ' H E death is announced of the eminent 
JL French chemist, M. Joseph-Dieudonne 
Boussingault. Born in 1S02, the deceased was 
educated at the St. Etienne School of Mines. 
On leaving there he was commissioned by an 
English company to go to South America in 
order to discover the ancient mines which are 
known to have existed there in past ages. He 
made a number of researches and discoveries 
which were warmly appreciated by Baron 
Humboldt and other learned men ; but a revo-
lution having broken out in the Spanish South-
American colonies, I I . Boussingault was com-
pelled to leave his work. He thoroughly 
explored Bolivia and the province of Venezuela. 
When he returned to France he was named 
Professor of Chemistry to the Lyons Faculty 
of Sciences. I n 1839 he went to Paris, where 
he was associated with the Academy of Sciences, 
and also obtained the chair of agriculture in 
the Conservatoire. I n 1848 deceased was elected 
to the Constituent Assembly by the department 
of the Bas-Rhin, and he became by election a 
member of the Council of State, upon which 
he sat until the Coup tTEtat of the 2nd of De-
cember. From this time he renounced political 
life, and devoted himself to his favourite 
studies, greatly to the advantage of science and 
industry in France. He was named Commander 
of the Legion of Honour in 1857, and promoted 
to the rank of Grand Officer in 1876. Chemistry 
in its application to agriculture and the raising 
of cattle owed much to the labours of M. 
Bouaaingault. He also, in conjunction with 
another distinguished chemist, M. Dumas, 
made many important investigations into the 
aerial elements. The deceased was the author 
of a large number of papers on physics and 
chemistry, and of treatises on " Chemistry and 
Physiology in Agriculture," " Rural Economy," 
" Agronomy," and " Studies on the Transforma-
tions of Iron and Steel." M. Boussingault was 
a member of the Institute. 
From Dun Echt Circular, No. 144, we learn 
that Mr. Barnard, Director of the Vanderbilt 
University Observatory, Nashville, Tennessee, 
has discovered another faint comet, making 
the third he has been the first to observe during 
the present year. On May 12th, the position at 
16h. 57m. 22a. G.M.T. was : R.A. 15h. 10m. 49s.; 
S. Dec. 30° 35' 30". The daily motion is plus 
88a., 3C N. 
Mr. Peek has publi8hed the meteorological 
observations made at Rousdon Obaervatory 
(Lyme Regis, Dorset, is the postal address) 
during 1S8C. Rousdon is a second-order station 
of the Royal Meteorological Society, and the 
observations are carefully made with the best 
inatrumenta. Besides the usual recorda, the 
preaent volume contains notes on the geology 
of Rousdon, and some interesting' deep-well 
observations. I t appears that in the courtyard 
of the house there ia an ancient well 207ft. 
deep. The depth and temperature of the water 
in this well were ascertained at intervals of 
13 daya throughout last year, with the result 
that the temperature varied less than two 
degrees (I'D 3) during the whole year. The 
mean temperature was 51 -7°, and the mean 
depth 5ft. 7in. Experiments were made 
on the evaporation from the surface of earth 
and from water, the apparatus consisting of 
two precisely similar iron tanks, 2ft. square and 
15in. deep, freely exposed to the air, but pro-
tected from the rays of the sun. The tank 
containing the earth was placed on a weighing 
machine, the earth being ordinary 9oil, turfed 
ever to represent meadow land. Surplus water 
could be drawn off and weighed. The water 
tank waa so arranged na to maintain a uniform 
depth of 12in., and measurements were taken 
on the first day in each month. The earth tank 
was weighed daily. Tho total evaporation for 
the year waa 2l'79in. from the earth, and 
22-81in. from the water tank, the mean daily 
evaporation being -07 for earth, -06 for water. 
Mr. Peek gives an illuatration of theae tanka as 
arranged. 
The Viaitation of Greenwich Observatory 
will take place on the 4th of June. 
The Bakerian lecture befora the Royal 
Society will be delivered on the 2Cth inat. by 
Mr. J . J . Thomson, 1 .R.S., Cavendish Professor 
of Experimental Phyaica at Cambridge. 
The new buildings for tho Royal Obaervatory 
of Brnaaels, at Uccle, about four milea from its 
present position, are nearly complete, and the 
transfer will be made next year. The site at 
TJccle ia much higher than that at Brusaela. 
The first annual soiree of the County of 
Middlesex Natural History and Science Society 
wil l be held on Monday next, the 23rd inst., at 
11, Chandos-street, Cavendish-square, W., at 
8 p.m., the Right Hon. the Ear l of Strafford, 
Lord-Lieutenant of the county and president of 
the society, in the chair. 
A useful pamphlet to students of palaeon-
tology has been issued by Mr. E . T. Newton, of 
the Geological Survey, through Philip and Son. 
I t ia a synopsis of the animal kingdom, with 
eapecial reference to the fossil forms, and 
appears aa Appendix I I . in the new edition of 
Woodward's " Geology of England and Wales," 
also published by Philip and Son. The table 
ia founded ou the classification proposed by 
Prof. Huxley, and by variations in the typea 
used in printing, the reader can distinguish at 
once recent from fossil genera, and amongst 
the fossils those which occur in the rocks of 
Britain. 
The Government Inapector of the Royal 
Bavarian Court Theatre, Herr Stehle, thinka 
the uae of luminous paint ia a great safeguard 
againat panic in theatres, and he haa had in-
scriptions put up in the pasaages of that theatre 
which indicate the " way out." We understand 
that experiments are to be made at some of the 
principal London theatres with large-sized 
tablets, in order to teat the effect of the rather 
poor light of the corridora in exciting the 
paint. That, it ia known to those who have 
experimented, will be sufficient, but if neces-
sary the noticea can be excited in a few minutes 
by means of a powerful lamp. 
A n account of an intereating seriea of ex> 
periment3 in connection with the spectroscopic 
reaction in gaaea haa been communicated to 
the Manchester Literary and Philosophical 
Society, by Mr. T. W. Beat, who made them at 
the suggeation of Sir H . Roscoe. The author 
mixed the pure and perfectly dry gasea i n 
eudiometers provided with aluminium elec-
trodes, which were connected with an induc-
tion coil and Leyden jar. The light of the 
discharge waa focuaaed upon the slit of a one-
prism apectroacope. The gaaea experimented 
upon were hydrogen, nitrogen, and oxygen ; but 
othera will no doubt be examined. When nitro-
gen 19 added to hydrogen at ordinary atmo-
spheric pressure, the least quantity of the 
former element that can be detected ia P I per 
cent. At the same pressure as little as 0'23 per 
cent, of hydrogen can be detected in nitrogen. 
This curious difference .3 also obaerved with 
mixturea of nitrogen and oxygen. As little as 
0 8 per cent, of nitrogen can be detected in 
oxygen, whereaa not leas than 4'5 per cent, of 
oxygen gives a viaible spectrum in nitrogen. 
At lower pressures the result* are somewhat 
different, the least quantity of nitrogen per-
ceptible in hydrogen being at lO^in. 3 6, and 
at 3Jin. 2 5. 
Mr. H . Howorth, M.P., ia going to bring out 
a work entitled "The Mammoth and the 
Flood," in which he will endeavour to show 
that a cataclysm brought the Mammoth period 
to a cloae, and that this catastrophe involved a 
widespread tlood of water, which not only 
drowned the animala, but buried them, some- , 
times with their bodies intact, and in many 
caseB along with a crowd of very incongruous 
beasts, and covered them with continuous 
mantles of loam and gravel 1 
Last year nerr Pichler and Major von Ober-
meyer gave to the Vienna Academy an account 
of their experiments in condensing the smoke 
of furnaces by the electric method developed 
to some extent in this country by Prof. Oliver 
J . Lodge and Mr. Walker for depositing lead 
funies. The machine used was a TOpler, which 
proved to be of insufficient power ; but Messrs. 
Siemens and Halako are building a very largo 
induction machine, with which tho experi-
ments will bo continued. 
The Society of Arts has added to ita plant an 
Immisch seiies-wound electro-motor, with the 
field connections so arranged that the coils can 
bo coupled in scries or parallel. Tho maximum 
power is three-brake horse-power at 050 revo-
lutions, the E .M.F. required being 110 volts. 
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motors for such currents. For current indicators, 
a pivoted or suspended copper band or ring com-
posed of thin washers piled together, and insulated 
from one another, and made to carry a pointer or 
index has been ; 'iced in the axis of a coil convey-
ing alternating currents whose amount or potential 
is to be indicated. Gravity, or a spring, is used to 
bring the index to the zero of a divided scale, at 
which time tho plane of the copper ring or band 
makes an angle of, say, 15° to 20' with the plane of 
tho coil. This angle is increased by deflcctionmorc 
or less great, according to the current traversing 
the coil. The instrument can bo calibrated for set 
conditions of use. Time would not permit of a 
full description of these arrangements as made up 
to the present. 
In aro lamps tho magnet for forming tho arc can 
be composed of a olosed conductor, a coil for the 
passage of current, and an iron wire core. The 
repulsive action upon tho closed conductor lifts and 
regulates tho carbon in much tho same manner that 
electro magnets do when continuous currents are 
used. The electro-inductive repulsive action has 
also been applied to regulating devices for alter-
nating currents, with tho details of which I cannot 
now deal. 
For tho construction of an alternating current 
motor which can be started from a state of rest the 
principle has also been applied, and it may hero be 
remarked that a number of designs of such motors 
is practicable. 
Ono of the simplest is as follows: Tho coils C, 
Fig. M, are tra versed by an alternating current, 
and arc placed over a coil B, mounted upon a 
; 
i 
— 
FiO 15. 
horizontal axis, transverse to tho axis of tho coil C. 
The terminals of the coil B, which is wound with 
insulated wire, are carried to a commutator, the 
brushes being connected by a wire, as indicated. 
The commutator is so constructed as to keep the 
coil B on short circuit from the position of 
coincidence with the plane of C to the position 
where the plane of B is at right angles to that, of 
C ; and to keep the coil B open-circuited from the 
right-angled position, or thereabouts, to the position 
of pa.raliel or coincident planes. The deflective 
repulsion exhibited by B will, when its circuit is 
completed by tho commutator and brushes, as de-
scribed, act to place its plane at right angles to that 
of C ; but being then open-circuited, its momentum 
carries it to the position just past parallelism, at 
which moment it is again short-circuited, and so on. 
f t is capable of very rapid rotation ; but its energy 
is small. I have, however, extended the principle 
to the construction of more complete apparatus. 
One form has its revolving portion or armature 
composed of a number of sheet iron discs wound as 
usual with three coils crossing near the shaft. Tho 
commutator is arranged to Bhort-circuit each of 
these coils in succession, and twice in a revolution, 
and for a period of VP of rotation each. The field 
coils surround the ai mature, and there is a lami-
nated iron field structure completing the magnetic 
circuit. I may say here that surrounding the 
armature of a dynamo by tho field coils, though 
very recently put forth as a new departure, was 
described in various Thomas-Houston patents, and 
to a certain extent all Thoin ou-Houston machines 
embody this feature. 
_ Figs. 15 and 10 will give an idea of the construc-
tion of the motor referred to. C C are tho field 
coils or inducing coils, which alone are put into tho 
alternating current circuit. I I is a mass of 
laminated iron, in the interior of which tho arma-
ture revolves, with its three coils, B, B* B», wound 
on a core of sheet iron disos. The commutator 
short-circuits tho armature coils in succession in 
the proper positions to utilise the repulsive effect 
sot up by tho currents which are induced in them 
by the alternations in the field coils. The motor 
has no dead point, and will start from a state of 
rest and givo out considerable power; but with 
what economy is not yet known. 
A curious property of the maohine is that at a 
certain speed, depending on the rapidity of the 
alternations in the coil C, a continuous current 
passes from one commutator brush to the other, 
and it will energise electro magnets, and perform 
other actions of direct currents. Here we have, 
then, a means of inducing direct currents from 
i 
K ; 
F i r , i t 
alternating currents. To control tho speed, and 
keep it at that required for the purpose, we have 
only to properly gear the motor to another of the 
ordinary type for alternating currents—namely, an 
alternating-current dynamo used as a motor. The 
charging of storage batteries would not be difficult 
with such a machine, even from an alternating 
current line, though the losses might be consider-
able. 
P L E A S A N T N E W S O F A N O L D A N D 
V A L U E D C O R R E S P O N D E N T . 
r p H E Every Evening, published at Wilmington, 
JL Del., U.S.A., says :—Prominent among the 
practical Americans known through tho excellence 
of their workmanship and tho delightful scientific 
symposium which finds expression in the columns of 
the ENGLISH MECHANIC, as well abroad as at 
home, is John A. Brashear, of Allegheny, Pa. There 
is much encouragement in Mr. Brashear's career for 
thousands of others who, through stress of 
circumstances, are labouring in fields where they 
cannot put their heart in their work, while conscious 
of their ability to do something else much better 
if the opportunity to " reach the place they wore 
created to fill" ever comes to them. A few years 
ago he was working in a rolling-mill by day and 
experimenting at his home by night in the grinding 
of specula for reflecting telescopes. He found 
that he could make good telescopes, and it was 
not long before others found this out also. Then 
there came a time when he could cut loose from 
the rolling-mill and devote his entire attention to 
the more attractive work in which he took tho 
delight of the true artist. He began on a very 
small scale, bufho laboured zealously/studied hard, 
and has within seven or eight years conquered 
both prosperity and fame. His new factory in 
Allegheny has 4,100 ft. of floor space, he employs 
seven assistants, and he writes, in a manner 
thoroughly characteristic of tho straightforward 
man all who know him have found him to be : 
"Hero I am with an amount of work ahead almost 
appalling and still growing. Don't know what t 
shall do unless I hire more men, decline the work, 
or raise the prices. I want to^ do the honourable 
only, and hence I guess I'll have to get more help." 
In addition, Mr. Brashear is building a small 
glass factory in which to make his own optical 
glass with more care and nicety than he can 
procureitfrornothers. Mr.Brashear's Wilmington 
friends will be glad to hear that he is doing so 
well, but tho lesson of his progress is one not to be 
measured by dollars and cents. He has shown to 
tho world what an American artisan with his whole 
heart in his work can do. He has supplemented 
the achievements of Alvan Clark and Co., in 
making American optical surfaces famous every-
where for excellence of workmanship. Brashear's 
prisms, diffraction plates, specula, flats, telespeotro-
ecopes, and kindred productions of high class are 
as well known in Berlin, St. Petersburg, and 
Melbourno as they aro at Washington and 
Cambridge. Tho extreme accuracy of some of 
this work may be appreciated by the result of a 
test made of ono of his optically flat surfaces in 
Melbourne, in which it was demonstrated that the 
upper and lower surfaces of the comparatively thin 
glass were so nearly parallel that the lines 
bounding them would not come together if pro-
longed for five miles. 
SCIENTIFIC SOCIETIES. 
T H E L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
T > Y the permission of the President and Council 
_ L ) of the lloyal Astronomical Society the 
annual general meeting of the Liverpool 
Astronomical Society was held on the 8th 
of July, at the rooms of the ltoyal Astrono-
mical Society at Burlington House. There 
was a large attendance of members. The president, 
the Hev. T . E . Espin, took tho chair at 3 p.m. 
The minutes of the preceding meeting having 
been read and confirmed, Mr. Wesley read tho re-
port of the auditors tMr. W. H . Wesley and Mr. 
H. Sadler) from which it appeared that the society 
has a small balance in hand. In reading tho annual 
report of the Council the secretary, Mr. W. H . 
Davics, stated that very satisfactory progress had 
been made during tho past session, no fewer than 
231 members and 11 honorary associates having 
been elected, making a present total of 410 mem-
bers and associates. A BM*t important branch had 
been formed by the constitution of the Per-
uambuco Branch of the Society, consisting 
of 111 members, including tho Emperor of 
Brazil as honorary associate. Associate branches 
in Western and Southern Australia wero 
also in course of formation. Upwards of 150 
valuable books and pamphlets had been presented 
to the Society during the past session, and a cata-
logue of the library is in process of formation. 
Special acknowledgement was due to the valuable 
work performed by tho sections. The Lunar 
Section has undertaken the systematic study of 
some of tho most remarkable formations on tho 
moon, with a view to map and catalogue the details 
they include. I t is hoped that before long it will 
be practicable to undertake the mapping of portions 
of the lunar surface on a much larger scale than 
has as yet been attempted. A second section has 
undertaken the systematic study of star colours, 
and the colours of some 750 of the brighter stars 
have been examined with that end in view, while 
Birmingham's "Bed StarCataloguo" is in course of 
revision. In the variable star section a close watch 
has been kept on suspected variables, and it is pro-
posed to examine double stars in which a variation 
of light is suspected. Iu the Double Star section 
measures of some 50 pairs have been published, 
and it is hoped that the remainder of the first 
aeries of measures of 200doublo stars will be ready 
for publication by the end of the year. The work 
of the Meteoric section has been very actively 
pushed forward, and upwards of 300 observations 
have been recorded. I t is hoped that by tho end 
of the year a catalogue of about 1,000 radiant 
points will be ready for publication. Owing to the 
scarcity of sunspots during the last year, the Solar 
section had but little to report. A set of discs had 
been published for determining tho positions of 
sunspots. The Planetary section has been sub-
divided, two subsections, one devoted to the study 
of the planet Jupiter, and the other to that of 
Saturn, having been created. The red spot and 
other markings on the planet Jupiter are at present 
being carefully watched, and a report embodying the 
results obtained will be drawn up for the Society 
at the first meeting in the autumn. A series of 
illustrated papers on tho subject will be published 
throughout next session. I t is intended to devoto 
special attention to the apparent rapid changes in 
the details of the ring syBtem and the shadow of 
the ball on the rings of the planet Saturn. Tho 
Comet-seeking Section will commence systematic 
work in August. An Educational section has been 
formed for the purpose of relieving the strain upon 
the other sections, by assisting the beginner until 
he becomes sufficiently advanced to take a satis-
factory part in tho work of some particular section. 
This department will include instruction in the 
general outlines of astronomy, and in elementary 
optics so far as relates to telescopic and spectro-
scopic work. The report concluded by tendering 
the warmest thanks of the council to the Council 
of tho Royal Astronomical Society for their 
courtesy in permitting the Annual Meeting to be 
held in their rooms. 
Tho Bev. T . E . Espin read tho Observer's 
report. He said that a large number of members 
had availed themselves freely of tho means of 
verifying observations afforded them under sections 
1 and 2 of By-law X I . , and the correspondence had 
been heavy; in every case, however, the largo 
aperture of tho telescope had enabled him to verify 
the observation. The work done under section 3, 
which states that the Observer shall undertake 
some systcmatio work for tho Society, has been 
ohicfly searching for red stars, and reobserving 
those already known, with a view to the new edi-
tion of Birmingham's " Bed Star Catalogue," which 
is now well in hand. Up to tho present time over 
220 now red stars had been detected. In November 
last a spectroscopo was devised capable of showing 
star speotra to the 9th magnitude, and now every 
new red star detected was observedwiththe spectre-
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scope M well. During tho past year 87 stars with 
remarkable spectra of Type I I I . and 23 of type I V . 
were detected. A. description of the speotroscope 
had been published in the E N G L I S H M E C H A N I C . 
Some of the results of the work done had been 
published privately, and most of the results of the 
late observations in the pages of the Astronomischc 
Sachrichtcn. The usual variable star observations 
had been forwarded to Harvard College, and are 
now in print. Two long-period variables had been 
detected, and a new star of the 7th magnitude 
in Cygnns, which has now faded to below the 
10th magnitude. 
I t was resolved that the reports of the Council 
and Special Observer should be printed in the 
Journal of the Society. 
A somewhat desultory conversation ensued on 
the question of the abolition of the post of Special 
Observer and the adoption of a seal for the Sooiety, 
and both questions were deferred for the further 
consideration of the Council. 
Thanks were voted to the auditors, contributors 
to the Journal, Directors of Sections, the President, 
the Scrutineers of the Ballot, and to the Council 
of the Royal Astronomical Society for the use of 
their rooms. The following members and honorary 
Associates of the Society were declared elected as 
officers and Council for the coming year:—Presi-
dent, Mr. Denning; Vice-Presidents, Mr. Elger, 
the Rev. T . E . Espin, Mr. Core, and Mr. Newall; 
Special Observer, Mr. Gi l l ; Editor, Mr. Sadler; 
Librarian, Mr. Defieux ; Secretary and Treasurer, 
Mr. W. H . Davies ; Council, Miss E . Brown, Majors 
Markwicic and Watson, Messrs. Backhouse, Calver, 
Deane, Gill, Higgs, Lynn, Monck, Oliphant, and 
Tarrant; as representatives for the Pernambuco 
Branch, Messrs. Elger and Franks. Directors of 
Sections: Solar, Miss Brown ; Lunar, Mr. Elger ; 
Meteoric and Comet - Seeking, Mr. Denning; 
Coloured Star, Mr. Franks; Double Star, Mr. 
Tarrant; Variable Star, Mr. Gore ; Educational, 
Mr. G i l l ; Planetary (Jupiter), Mr. Denning. Mr. 
Wassell read a paper, illustrated by diagrams, on 
'• Methods of Working and Testing Speoula." The 
meeting adjourned at 5.30 p.m. 
Carbon in Iron.—Herr A. Ledebur has been 
making experiments on the behaviour of pig-iron 
when heated in wood charcoal, which are described 
in Slahl u. EUen. In earlier experiments the 
samples of pig-iron employed contained but little 
manganese and phosphorus, and were comparatively 
rich in silicon. He has therefore made experiments 
with low silicon metals, with varying amounts of the 
other elements. Nine test pieces of various kinds 
were packed separately, amidst small fragments of 
charcoal, in a pot such as is used for making 
malleable castings. They were then heated to 
about l,000deg. C. for 108 hours. On examining 
the samples, it was found that in all malleable irons 
the percentage of carbon had increased ; thus in— 
Fibrous wrought iron from 0-10 to 0-58 per cent. 
Thomas steel from 0-11 to 0'26 per cent. 
Cast steel from 0-40 to 0-05 per cent. 
Similarly in a manganiferous (2-75 per cent. Mn) 
cast iron for the Thomas process the carbon had 
increased from 2-G3 to 3'27 per cent., whilst in a 
refined Lowmoor iron, with but a trace of mangan-
ese, it was constant at 3-5 per cent.; in all the 
other specimens there was actually a diminution 
in the amount of carbon. Thus although con-
firmatory of previous experiments, no furtherlight 
is thrown on the cause of the decrease noted with 
so many Barnples of cast iron. The silicon and 
phosphorus percentages alike remain unchanged. 
With the alteration in composition was a corre-
sponding change in the appearance and in the 
physical properties: all specimens with less than 
1 per cent, of manganese having become granular, 
soft, and comparatively tough, whilst the mangan-
ese Thomas cast iron, above alluded to, remained 
unaltered in fracture and in brittleness. 
The Value of the Sunflower.—It is stated 
on the authority of a Cuban journal that since the 
sunflower has been cultivated in certain swampy 
districts on the banks on the river Potomac 
malarial fever has almost ceased to be endemic 
there. Similar beneficial results appear also to 
have followed the cultivation of this plant in the 
neighbourhood of the mouth of the Scheldt in 
Holland. The editor of tho ifonlldy Journal of 
Pharmacy, who has been engaged in observations 
on sunflowers, found that during the month of 
June, 1885, a quarter of an acre of sunflowers 
exhaled, with a mean temperature of 70° F . at mid-
day, exactly 1,950 gallons of water in the form of 
vapour, or sixty-five gallons a day. He attributes 
the antimalarial action of the sunflower therefore 
not only to its properties of absorbing and destroy-
ing the malarial miasm and of emitting an abund-
ance of pure oxygen, as taught by other writers, 
but also to its great capacity, owing to its rapid 
and vigorous vegetation, of absorbing and utilising 
the moisture of the soil in districts which are unfit 
for human habitation. He likewise suggests that 
the aromatic odour of the flowers may perhaps be 
possessed of antiseptic virtues. 
SCIENTIFIC NEWS. 
T N connection with the Congress of tho 
JL Sanitary Institute of Great Britain, to be 
held from September 20th to October loth at 
Bolton, there will be a " Health Exhibition," 
which wil l include sanitary apparatus, and 
appliances, heating and cooking apparatus, 
articles relating to personal hygiene, domestic 
economy, foods, clothing, electric apparatus, 
telephones, life and labour paving appliances, 
&c., provided exhibitors come forward and make 
applications for space. 
I t is proposed to form a museum of objects 
of ethnological interest in connection with the 
Anthropological Section of the British Associa-
tion at the forthcoming meeting at Manchester, 
of which section Prof. Sayce is president. This 
exhibition wil l include a remarkable series of 
casts taken from squeezes recently obtained by 
Mr. Flinders Petrie during his work in Egypt 
on behalf of a committee of the British Associa-
tion. The casts are of much value in enabling 
the anthropologist to determine tho racial 
characteristics of the people represented on the 
Egyptian monuments. 
The " present" weather always appeara to 
those who find in it a subject for conversation 
either the worst or the best season known ; but 
in connection with the dry season we have, let 
us hope, seen the end of, Mr. Symons says in 
his magazine :—" Probably every one is pre-
pared for the statement that the six months of' 
the present year, already elapsed, have been 
unprecedently dry, and June especially so. But 
this is not the case as regards the British Isles 
generally, and for England we do not have to 
look far back to find a month as dry as, or drier 
than, June, and only about ten years to find the 
corresponding six mouths much drier. To 
consider June first: The really remarkable 
— and, we believe, almost unprecedented— 
phenomenon is the long spell of absolutely 
rainless weather, for of the 150 stations 
whose results are printed in this magazine, 
there are scarcely twenty at which the absolute 
drought did not extend to fourteen days. This 
has been put into tabular form on the rules 
laid down in Sritith Rainfall, 18S4, p. 100, the 
' Absolute Droughts ' being periods of fourteen 
or more days absolutely without rain, and the 
' Partial Droughts ' periods of twenty-eight or 
more days with not more than "Kin. of rain. 
We may, perhaps, summarise by saying that 
the absolute drought of June appears to be un-
precedented, and perhaps the smallness of the 
rainfall over the whole of the United Kingdom 
i9 the same; but that, taking the counties 
individually, we can find for each, at no distant 
date, months with a rainfall almost as small. 
This exceptionally dry month, coming after 
several others with a rainfall below the average, 
has naturally tried the resources of water works 
all over the country; some of them have 
apparently failed, others are expected to do so, 
and there is a general cry of unprecedented 
drought. How far this cry is justified is open 
to question, though there is no doubt that, in 
some districts, the deficiency of rainfall is con-
siderable." 
At a recent meeting of the Royal Society of 
Edinburgh, Prof. Tait communicated a paper 
by Mr. A. C. Mitchell on the thermal con-
ductivity of iron, copper, and German silver. 
Mr. Mitchell's investigation was undertaken in 
order to settle a question which arose in con-
nection with the experiments made some years 
ago by Prof. Tait and Prof. Forbes indepen-
dently. Tho results agree very closely with 
those of Prof. Tait, and it may now be accepted 
that the thermal conductivity of iron is prac-
tically the same at all temperatures, while that 
of copper and German silver is augmented by 
increase of temperature. At the same meeting 
Prof. Tait in a paper on " Glories," alluding to 
those previously noted at Ben Nevis, maintained 
that the phenomena were produced by very 
much the same sort of process as that in corona;, 
though the working of it out might be a matter 
of excessively greater mathematical difficulty. 
The Government of India have undertaken a 
topographical survey of the native states of 
Travancore, Padukota, and Cochin. The last 
survey was made 70 years ago. Some of the 
mountainous tracts of Travancore and Cochin 
are still absolutely blank on the maps. 
The Government Technical Education, or 
rather Technical Instruction Bil l , has boon pub-
lished, and has met with anything but a favour-
able reception, for it is evident that the con-
trol of technical instruction will be left 
practically to the Science and Art Department, 
while the ratepayers wil l find the money. 
Some serious cases of poisoning amongst 
children occurred recently at Greenock,through 
eating, it is supposed, the roots of Qinantho 
crocata, which resemble those of the parsnip, 
under the impression that they were " ladies' 
nuts." Real technical education would do 
much to prevent such cases, though chil-
dren will eat or taste almost anything, as 
has been recently witnessed at Pollokshaws, 
where two children out of eight attacked died 
from arsenical poisoning, having picked up in 
the street 9ome arseniate of soda. 
An interesting volume relating to the 
" Grand Concours International des Sciences 
et de l'Industrie," which is to be held at 
Brussels in the year 1888, has just been issued. 
It consists of reports drawn up by the C<Jm-
mittee which have been appointed to make 
preparations for the Exhibition. From a 
circular issued under tho authority of M. Leon 
Somzee, the president of the Executive Com 
ruittee, we learn that the success of the Exhibi-
tion, from tho point of view of exhibits, i s 
alreudy assured, France, Italy, and England 
being well represented. 
Prof. Helmholtz has been appointed presi-
dent of the Kuratorium of the Physical and 
Technical Imperial Institute of Berlin, which 
is to be opened on April 1 next year. Dr. 
Werner Siemens, whose donation put the estab-
lishment on a working basis, and Prof. Fcirster, 
Director of the Berlin Astronomical Observa-
tory, wil l also be curators. The Physico-
Technical Institute has not been devised for 
teaching purposes, but purely to facilitate re-
search, in which the curators will be always at 
hand, a9 experts and consultants, to assist the 
investigator. I t wil l be under Government 
protection and control, the authority ulti-
mately responsible for its success being the 
Minister of the Interior. 
At a recent meeting of the Entomological 
Society, Mr. M'Lachlan reminded the Fellows 
that at a meeting of the society in October, 
1880, he exhibited a number of the so-called 
" jumping seeds " of Mexico, containing larva; 
of the Carpocapm taltiUar (Westwood). The 
seeds have long ceased to jump, which proves 
that the larva; are dead, have become quiescent, 
or have pupated. In June, Mr. M'Lachlan 
opened one of the seeds, and found therein a. 
living pupa, which turned into a moth on 
July 4. 
The use of poisonous colours in the prepara-
tion of articles of food or confectionery is pro-
hibited in Germany by an Act which has 
received the Imperial assent, The substances 
indicated are colours and colour preparations 
containing antimony, arsenic, barium, lead, 
cadmium, copper, quicksilver, uranium, zinc, 
tin, gamboge, coraline, or picric acid. The 
coverings used for holding or wrapping articles 
are subject to the above general regulations 'r 
but exceptions are made for sulphate of barium, 
coloured baryta lacquers (free from carbonate 
of barium), chrome oxide, copper, tin, zinc, 
and their alloys (when used as metallic colours), 
cinnabar, oxide of tin, sulphuret of tin (when 
used in mosaic gilding), and colours burnt into-
the glass, glaze, or enamel of receptacles, as 
well as those used in painting the outside of 
packages, &c, composed of impermeable 
substances. The prohibition of the first-
named group of noxious ingredients ex-
tends (with exceptions generally corresponding 
with those already named) to cosmetic pre-
parations, or dyes used for the skin, hair, or 
mouth, as well as to toys, picture books, 
flowerpot frames, fcc. Special restrictions 
against the UHO of arsenic arc made with regard 
to printing and lithographic work, as well as 
with respect to wall-paper, carpets', furniture 
stuffs, paints, &c.; a small maximum quantity 
being permitted in textile articles. 
M. Sambuc contributes to tho Rnue 
d'llyqiini: a note in which ho calls attention to 
the danger arising by the di-tribution of hy-
drogen from voltaic batteries. Besides the 
danger of shattering of tho vessels, the 
hydrogen spreading in the air may form an 
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agricultural district; but as elsewhere in 
Turkestan farming- operations are dependent 
on irrigation from streams fed by the melting 
snow on the mountains. Within the area of 
irrigation the country is very fertile, fruit and 
vegetables being abundant and good ; but out-
side that area all is waste and barren. The 
volume of trade likely to be done with Tur-
kestan must, he thinks, always remain insig-
nificant. 
Mr. Francis Galton gave the first of his 
three lectures on "Heredity and Nurture" at 
the South Kensington Museum on Saturday. 
At its close he referred to the establishment of 
a permanent anthropometric laboratory—a 
place where a person may have any o£ his 
various faculties measured in the best possible 
way, at a small cost, and where duplicates of 
his measurements would be preserved as private 
documents for his own future use and refer-
ence. The laboratory would contain apparatus 
both of the simpler kind used for weighings 
and measuriugs, and for determinations of 
chest capacity, muscular strength, and Bwift-
ness, and that of a more delicate description 
used in what is technically called psycho-
physical research, for determining the efficiency 
of each of tho various senses and certain 
mental constants. Instruction might beafforded 
to those who wished to make measurements at 
home, together with information about instru-
ments and the registration of results. An 
attached library would contain works relating 
to the respective influences of heredity and 
nurture. Mr. F . Galton will be glad of com-
munications with the view of discovering 
whether sufficient interest really exists to 
justify a serious attempt to found an An-
thropometric Laboratory and Family Record 
Ollice, as well as for any helpful suggestions 
towards the better carrying out of the idea. 
I n the course of a lecture to the Grantou 
Literary Society on the Feeding Grounds of the 
Herring and Salmon, delivered last week, Dr. 
John Murray said that Loch Fyne had been 
Btudied with some detail during the last two or 
three years, and they had found an enormous 
abundance of crustaceous animals living on the 
bottom and three or four fathoms above it. 
Some of the animals were considered extremely 
rare previous to this investigation or were 
unknown in British waters. Such, for instance, 
was a copepod {Euchaeta) and a shrimp-like 
animal (A'yctijilianes'), The adult forms of 
these animals had been found in enormous 
abundance at the bottom of the loch through-
out the year. Their young were frequently 
carried by currents to the surface, and had 
been frequently thrown upon the shore in 
immense quantities, but the adults were un-
known, though it is discovered now that they 
exist in abundance. I n addition to these 
animals, enormous numbers of shrimps and 
prawns of ordinary kinds, but of a brilliant red 
colour, were found in the same depth. The 
same kinds of animals, and at similar depths, 
were found in Loch Etive, Lochiel, Loch 
Duich, and Loch Carron, though different 
species predominated in different lochs. A 
pelagic ostracod (Coiichrecia) abounded in Loch 
Etive, though this genus was never known 
previously to inhabit tho waters of their coasts. 
I n Lochiel the predominant form was a beauti-
fu l pellucid shrimp-liko animal (PhasiplHe), 
while another form of the same creature 
(Borpphausid) predominated in Loch Duich. 
I n the deep waters towards the coasts of Nor-
way, and in the Faroe channel, they found the 
same kinds of animals living near the bottom 
in depths from 100 to GOO fathoms, and at these 
depths there had been discovered the common 
ling, sand eels, thorsk, cod, dog-fish, and skate, 
some of these descending as deep as 500 
fathoms, while species of the cod, salmon, and 
eel families were found at depths of two miles. 
A l l theso fishes, except the thorsk, were also 
found at the bottom of Loch Fyne, and in some 
instances tho remains of herrings had been 
found in their stomachs. 
In reference to the news that a physician of 
the Berlin Charito has discovered the cause of 
cancer in a microbe, it may be pointed out that 
in the course of a discussion on the etiology of 
tumours at a special meeting of the Edinburgh 
Medico-Chirurgical Society a fortnight ago, 
Dr. Duncan expressed the opinion that malig-
nant tumours of all kinds are due to micro-
organisms. In medical circles generally, the 
question whether cancer is contagious has met 
with many affirmatives, although the negative 
evidence seems overwhelming. 
The Report of the Committee on Commercial 
Certificates has been adopted by the Oxford and 
Cambridge Schools Examination Board, and 
copies cau be had from either of the secretaries, 
Mr. E . J , Gross, Caius Coll., Cambridge, Mr. P. 
Matheson, New Coll., Oxford, who wil l shortly 
publish detailed Regulations in accordance 
with the Scheme. 
Dr. B . W. Richardson's Aselcplad for the 
fourth quarter of 1SS7 contains a long and 
valuable paper on the " Clinical History of 
Scarlet Fever" ; the biographical paper is on 
" John Brown and the Brunonian System," 
with a portrait of the gifted and wayward 
medical genius. Amongst the other contents a 
note on the "Local Management of Infectious 
Diseases" might be studied with advantage 
by the authorities of London and other cities. 
A report of the commission appointed by the 
Paris Academy of Medicine to study the in-
fluence of hydrofluoric acid on phthisis ends 
with a negative conclusion, though it is con-
sidered that the acid might be useful in diph-
theria. Tho acid is highly antiseptic, and 
glass-workers regard it as a preventive of 
phthisis, while the commissioners agree that 
inhalations of hydrofluoric acid have a thera-
peutic action, and are free from danger while 
easy of application. 
M. Laborde communicates to the Physiologi-
cal Society of Paris notes of a case in which 
one of his colleagues was toxically affected by 
a dose of cocaine. Hitherto it was supposed 
that cocaine would be used mostly as a local 
anaesthetic—not for internal administration. 
The poisonous honey of Trebizonde is as old 
at least as Xenophon's account of the Retreat 
of the Ten r l housand. Samples of Trebizonde 
honey have been recently sent to this country, 
and the extracts were forwarded to Dr. Stock-
man, of Edinburgh, who finds that the toxic 
substance is evidently a narcotic poison acting 
on the respiratory centres. The plant from 
which the poison is culled by the bees has 
never been determined. 
I t is proposed to supply Edinburgh with sea-
water, just as Tynemouth and North Shields 
have been supplied for years, with obvious 
advantage to the inhabitants. For baths, for 
sanitary purposes generally, and even for 
watering the streets the use of sea-water is to 
be commended. 
At the meeting of the Society of Arts last 
week, Prof. Silvanus P. Thompson read a paper 
on " The Development of the Mercurial Air-
pump," which it is to be hoped will be published 
in a separate form. 
The subscriptions towards the purchase of 
tho clock mentioned in our last issue for pre-
sentation to Mr. Stretton, in recognition of his 
services in connection with the Hexthorpe 
accident, already amount to over £10, and re-
present about 2,110 subscribers—showing that, 
at least, the railway servants are fully aware 
of the importance of the Ilexthorpe defence. 
Any of our readers who may wish to add their 
shillings or pennies may send them to us if 
they like, and we will forward them on to the 
treasurer of the fund. 
Tho Cost of Fos:.—The cost of a single day of 
fog to the gas consumers of London may be 
gathered from figures compiled from official 
sources. On a day of dense and continuous fog, 
necessitating the extensive use of gas, the quantity 
of gas supplied to London by the Gas Light and 
Coke Company amounted to 103,004,000 cubic feet, 
or 30,000,000 cubio feet in excess. The above excess 
in the supply of gas would represent the supply to 
a town of from 10,000 to 12,000 inhabitants for a 
whole year. In addition to the quantity Bupplied 
by tho company me:rtioned, thero was supplied by 
the other two Metropolitan companies—the South 
Metropolitan and Commercial—about 45,000,000 
cubio feet, making a total consumption for London 
on a day of fog of nearly 150,000,000 cubic feet. 
Approximately the value of this gas was £21,000, 
of which cost, from X7,000 to £8,000 was directly 
due to the fog. 
A L A R G E and constant supply of petroleum is 
believed to be assured from the Chatun wells, in 
Beloochistan, which it is proposed to connect with 
the railway at Sibi by conduits, to be carried over 
a distance of 05 miles. 
LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions oj 
our correspondents. The editor respectjully requests that all 
communications should be drawn up as brirjly as possible.} 
Jill communications should be addressed to the EDITOR of 
the ENGLISH MECHANIC, 3S2% strand* W.C. 
All Cheques and Post-ojfiee Orders to be made payable to 
J . PASSMOHK EDWARDS. 
In order to facilitate reference* Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as MM as the page on 
which it appears, 
** I would have evcryono write what ho known, rind a3 
much as he known, but no more ; and that not in thiB only, 
but in all other subjects; For such a person may have 
tome particular knowledge and cxperienco of the nature 
of such a person or such a fountain, that aa to other things 
knows no more than what everybody docs, and yet, lo keep 
a clutter with this little pittance of his, will un ertsio 
to write tho whole body of phy.«icki, a vice from whence 
great inconvenience* derive their original."—Mon sign's 
Essay t. 
s o a a o j i x g , C O M P A R I S O N S T A R S — A N 
A C C O U N T OP I T S D I S C O V E R Y — I T S 
S P E C T R U M . 
[28140.]— H S B S T I T B I bemia chart of the 
comparison stars for tho variable rS Ononis, nuvtt 
by the late }Ir . Joseph Baxendell, and extracted 
4 
• t k 
• r 
Letter. 
by me from Mr. Webb's MS. observations. The 
following are the magnitudes of the comparison 
stars, as given by Baxendell and Webb. 
Baxendell. Webb. 
(March 13, 1871) (Dec 29, 1870) 
a 8-2 8-0 
b 9-8 M 
c 9-9 9-3 
d 11-1 10-5 
e 31-5 IPS 
/ IPG 130 
q 1*7 130 
h 12-5 
Jc 12-G 
Perhaps it will interest your readers to have the 
history of this star's discovery, as taken from Mr. 
Webb's MS. observations :— 
" 18G9. Deo. 25.—Severe frost; definition pretty 
good. Decided carmine star in Orion. This is a 
beautiful, and, I suppose, unrecorded object, found 
with 05. I t lies somewhere about 7' of arc /'., an 
8 mag. white star, a little S., and is about 1ft by 
a very precarious estimate, /'. the group of 42 
(c). It is of 10 mag.; not BO deep as B Leon.; 
but still of a conspicuous colour, not unlike I I . 
Crat." 
" 1809. Doc. 27.—Severe frojt; definition in-
ferior. Carmine Btar iu Orion. This beautiful 
object is ono of a triple group, tho others being 
smaller, about 11 mag. (Sin.) towards 230'and 310'. 
It lies three fields of 05, or about 111 p. a small 
11-mag. pair in the middle of the whole group con-
nected with 42 (c). 
" 1870. Jan. 20. — Especially bad definition; 
carmine star in Orion. On looking for this object 
with 110, I was at once struck with its increased 
brightness. It must be now near 9 mag., and seems 
much more strongly contrasted with its two com-
panions. Tho colour is very 'ino, not greatly 
inferior to that of 11 ind's star. I c lies, by repeated 
trials with tho hour circle, fully Gm. W. of 42 
Orionis. I allowed Ononis to pass the field of 
05 which it did in 2m., and the little pair being '. 
of field N. of 12, I made tho ruby 10 ± N. of 12. 
" 1870. Jan. 27.— Very uncertain definition ; at 
times sharp, but usually a violent flare. Carmine 
star in Orion. To get some idea of its place, I 
compared alternately the times of its entering and 
leaving the field, at estimated central transit with 
the estimated central position of 42 in the S. part 
of the field of 05. Three comparisons gave 
5m. 15s., 7m. 30s., 5m. 15s., 8m. 20s., 5m. 10s., 
7ra. 20s.: but 1 think the 8m. must have been a 
mihtako for 7m., so correcting this, we get, on an 
average, the carmine star Gm. 18s. W. of 12 Orionis. 
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It lies nearly on the parallel of the minute pair, 
a little more than i Held X . of '12 Orionis—that ia, 
!)' or 10'. Hence, by a rough computation from 
Jamicson, wo get approx., Vh. 22m. 40s. S. 
4 s 45' 00". I t is in the middle of a triangle nearly 
/' . a white 9-mag. star; the other two are about 
10m.; tho carmine star is nearer the brightness of 
the lirst, perhaps about 0'3. The F, side of tbo 
triangle 1 estimated = 13'; tho n.p. = 14* j the s.p. 
- 12'. 
"1K70. Feb.25.—Definition rathcrfuzzy. Carmine 
Btar. ThiH does not appear any larger than on 
Jan. 20, but ii s colour is very fine. There are two 
minute points N. 
" 1870, .March 5.—Definition not very good. 
Carmine star. I f this has changed at all, it may be 
rather smaller. 
'" 1X70,-Doc. 23.—Fluttering definition in very 
scvero frost. My carmine star in Orion. On 
looking for this, I found in its place a group of three 
minute stars, nearly of the same mag., and all too 
small to show such a colour as I recollect; nor 
should I ever have been struck by anything so 
small. My eyepiece was rather damped; but I 
have no doubt as to the minuteness or near equality 
of tho group. On referring to my observations, no 
doubt remains that it is a neiv variable." 
Tiie foregoing quotations illustrate the extreme 
patience and care, for which all Mr. Webb's work is 
so remarkable. I have given them in detail because 
they form a capital model for us amateurs to 
work upon. In searching for new red stars, some 
of which may prove variable, it is very advisable 
to make a careful sketch of the field, estimating 
the magnitudes of two or three stars at the same 
time. The variability of S Orionis was discovered 
in this way, the first sketch being made in 1870, 
Jan. 27th. I t is not uninteresting to notice in 
passing that this star was the last one observed by 
Mr. Webb. On reference to Dr. Duner's great 
work ou tho stars of the I I I . and I V . types, 1 find 
no record of the spectrum of S Orionis. I t was 
observed by me in 1880, Nov. 18, when I found the 
spectrum of the third type, the bands being broad 
and fairly intense. At that time the star was 
estimated about 8'5 mag. T . E . E s p i n . 
Wolsingham, Darlington, Nov. 26. 
S i l A L L S T A B S N E A R S O R I O N I S . 
[28147.] — IN reply to Mr. Cemmill's inquiry 
(letter 28120), I beg to say that tho magnitudes of 
the small stars near S Orionis, referred to by him, 
have been determined by me as follows :— 
Of the inner triplet, the star s.p. S 10'7, the 
star n.p. (not n.f.) l l - 4. Of the large triangle, 
tho preceding star PL the star s.f. 9'7, the star 
n.f. 9-0. 
Cuckfield, Nov. 2G. George Knott . 
T I D E S — A C O R R E C T I O N . 
[28148.1—IN my letter on tide theory, p. 293, the 
last complete sentence but one, in column 1, should 
have been struck out. I had summed the even 
and odd quarters of lunations in a half-year, but 
extending this to a whole year would show no such 
inequality in their joint lengths. I t is true that 
all through the lirst and third quarters the moon 
is being retarded, and all through tho second and 
fourth she is being accelerated ; but this will not 
cause her to be any longer in performing one of 
these -quadrants than another. I f you take the 
hours in a year, however, that she is between 45' 
and 135" from the sun, you will find how much 
these exceed the time that sho is less than 45° and 
more than 136° from him. E . L . G-. 
O R G A N M A T T E R S . 
[28149.]—I F U L L Y agree with Mr. Audsloy that 
it should be dono in a proper spirit. I shall pass 
all personal remarks unnoticed, and keep strictly 
to the points which have been raised—First: Have 
English organ builders_ made as great advance in 
organ-building as those* of other countries, either 
American or Continental ? Second: Is the multi-
plication of swell pedals, by placing some stops of 
each department in swell-boxes, desirable ? Third : 
Arc pipes affected injuriously by being placed in 
swell-boxes ? Fourth : Have pipes a tendency to 
overblow when supplied from two sources of wind, 
as in borrowing ? 
With regard to the first question, the only argu-
ment brought forward to support the negative has 
boon that various mechanical aids for greater 
facility of execution far superior to anything found 
in English organs have been introduced by an 
American builder. For the affirmative, I submit, 
first, that the tone of an organ is of far greater 
importance than any other consideration, and that 
tho highest excellence in this direction has been 
attained, and is still maintained, by Englis'h 
builders. Proof: The late Mr. H . L . Roosevelt 
(whom wo all admit a competent judge) stated 
"that the tonal effects of the St. George's Hall 
organ were/ar superior to those of any organ known 
to him." Mr. Audsley unhesitatingly echoes the 
same opiniou. Second, that adequate mechanical 
aids are invariably introduced according to the neces-
sity for same, and prioe paid for the organ. That 
improved mechanisms and uniformity of construc-
tion as regards the performer's comfort have been 
adopted quite as much by English builders as by 
American, although perhaps in slightly different 
ways. Proofs : The records of the Patent Office, 
the large number who have adopted the College of 
Organist's Resolutions, and, I may add, Mr. 
Casson's inventions. 
Note: I do not in the least depreciate the clever 
inventions and successful voicing of some noted 
American and Continental builders ; but what I 
maintain is that English builders have not lost 
ground, and, as a body, are still foremost in their 
art. 
As regards the second question. This is to a 
great extent a matter of opinion, and depends on 
the taste, skill, and ability of the performer. The 
points claimed arc that the organ should be ex-
pressive in all its departments, and that the multi-
plication of swell pedals increases the facilities for 
expression. Against it I hold, first, that the organ 
is not strictly an expressive instrument, and that 
the expression obtained by swell pedals is what I 
may term a."deceptive expression" as compared 
with the effect it is supposed to represent.. Second, 
that it has been tried over and over again by 
builders of skill and rejected as inferior to the 
ordinary style, which is really a survival of tho 
fittest. Third, that it increases the difficulties of 
tuning, encumbers the organ with unsightly 
structures, which break up the tone of the re-
maining inside pipes, involves more space, and aUo 
increases cost of production. Fourth, that the 
performer can make better use of his feet, and 
attain to a more truly artistic performance by so 
doing. 
Note: These remarks apply to the ordinary run 
of two and three-manual organs, and not to organs 
of the largest magnitude, where any device that 
can be managed by the performer is admissible. 
I am curious to know how far the late Mr. Roose-
velt's practice differed from ours in his ordinary 
instruments. Perhaps someone can say whether 
his medium-sized organs had a swell to each de-
partment. 
I now come to the third question, which I think 
tho most useful one for discussion, as it is a 
question of facts, aud about which I should have 
thought there could not have been two opinions 
had not both Mr. Audsley and Mr. Robinson held 
that the inclosuro of pipes in the swell-box is not 
injurious to the tone. Judging from Mr. Robin-
son's last letter, I should say lie has never yet 
designed an organ from the commencement, but 
been accustomed to other men's scales and rods. 
Every organ-builder worthy the name sets out his 
" cross-rods" according to the soundboard space 
at his disposal, the primary object being to secure 
an equal amount of speaking room for the basses 
according to their scale and character; conse-
quently, there is no more " crowding " upon the 
swell soundboard than the great, the space being 
fairly proportioned, all things considered. It can, 
therefore, be taken for granted that the pipes in 
the swell in every well-appointed organ are equally 
favourably arranged as those on the great, and that, 
with the exception of the swell-box, the conditions 
are exactly alike. The pipes in both instances may 
be packed closer together than desirable, owing to 
the limited space allotted for the organ; but upon 
trial it is found the pipes oil the great speak all 
right, whilst those in the swell do not. 
I will endeavour now to show how flue pipes 
(particularly the larger ones) are injuriously 
affected by being inclosed in a swell-box. A pipe 
is made and voiced to speak a given note with a 
oertaiu power or strength, and the most favourable 
condition for obtaining the best result is when it 
is direct over its wind supply, and quite free of all 
surroundings. For the sound produced to remain 
perfect in every respeot, the " Bheet of wind " must 
pass the languid with the utmost regularity, and 
also disperse freely at the same rate after having 
done its duty upon the lip of the pipe. Anything 
that interferes either with the supply or exit of the 
wiud is detrimental to the tone produced. The 
free exit of the wind, which is quite as important as 
a steady supply, is seriously obstructed by the 
inclosed air of tho swell-box. Add to this the 
ever-varying density of that air, and I think there 
is abundant evidence that the tone of the pipe 
must be injuriously affected by inclosure. Proofs: 
1st. Take an ordinary great organ that is perfectly 
satisfactory, and inclose it within a swell-box, and 
a large proportion of the large pipes become at 
once unsatisfactory; remove the swell-box, and 
they are immediately right again. 2nd. Artificially 
interfere either with the supply or exit of the wind, 
and the Bame result occurs that happens to tho 
swell baBses. 3rd. The many cases in small swells 
where a pipe speaks satisfactorily with the swell 
open, but "goes off its speech " directly tho swell is 
closed. 4th. Shade a pipe as much as you like, 
provided you leave sufficient space for the necessary-
quantity of wind to pass off freely, and the pipe 
will be unaffeoted, except as regards pitch. I 
observe that Mr. Robinson now admits the fact that 
in many cases the pipes inclosed in swell-boxes arc 
unsatisfactory, but attributes it solely to the 
"crowding." I hope I have made it plain that the 
real cause is the disturbed distribution of the wind 
as it leaves tho pipe. 
As regards the fourth question : Theory demands 
that the wind from each source shall roach the 
pipe-foot at the same pressure, and bo delivered 
into the pipe at the same rate, liow rarely this is 
possible in actual practice, every organ-builder 
who has "set out" a groove-board knows; there-
fore, in nearly all cases the pipe is affected more 
or less. J . E . 1H., Organ Builder. 
N O R T E C O T T F R O N T - S L I D E L A T E E , 
[2S150.]—To the designer of the Geometrio lathe 
no apologies I feel are needed for venturing a few 
criticisms. His reputation is too well founded for 
him to be alarmed on that head, and the lathe he 
has produced satisfies so many of our requirements, 
it leaves little to be desired. However, I am sure 
he will not regard it as an. offence to mention that 
little. 
1. The Bed.—I would wish no alteration in this, 
save BO far as the uppor V is concerned. I f this 
could be more easily fitted, as " Belgian" has 
figured it to-day, and as was first figured nearly 
four years ago iu '" E . M." by me, I would prefer 
it to the square form. This form is really uot 
needed here, for the outward thrust of the tool, if 
properly shaped and sharpened, is quite inconsider-
able. This V has not to sustain a pressure in the 
same direction as the V on cross-slide of planer, as 
sometimes seem3 to be thought is the case. 
2. The Clutch on Guide-screw. — This is un-
doubtedly a most convenient arrangement, if it 
is considered that it will keep ia order and not 
introduce back-lash, as " Belgian" fears in his 
letter to-day. 1 would like to know what is the 
principle of the clutch adopted? How will it 
wear ? How is it kept closed ? 
3. The JS'ut.—No doubt it is an advantage in 
some way to have this solid ; but convenience 
makes it very desirable to be able to remove the 
saddle, when necessary, muck more rapidly than 
there is any provision for here. Could not the nut 
be made detachable .' I f placed at left-hand side 
of saddle, might it not be retained in place by a 
hingeing clutch, on lifting which the saddle could 
be slid away, leaving the nut when it was ou the 
screw t 
4. The Front Slide—I can only admire in its sim-
plicity. I have fur some time given up the idea, 
first proposed by me, and then monopolised by 
another correspondent as his alone, of a vertical 
slide on the saddle—at least for milling purposes— 
and I fully agree with the London Lathe and Tool 
Co. in their remarks on this head to-day, and also 
with " Belgian " on this point. My charge against 
" F . A. M.'s " proposal was the objectionable over-
hang. I also objected, though owing to his great 
sensitiveness to anything not flattering I was afraid 
to express it. I objected to his swivelling table— 
partly owing to the increased expense, and its 
introducing another joint, and therefore loss of 
rigidity ; but also to the likelihood of the table not 
keeping square to the bed. 
I t oertaiuly is a convenience to have it swivel; 
but I only feared it was had at asaciilico of other 
things. May I hope " F . A . M." will excuse this 
oritioism ? 
On this point I had myself arranged both for 
swivelling aud a solid rising table for milling, 
which, at least, was free from the defects I feared 
existed iu all others then proposed. I am, how-
ever, pleased to learn that tho Lathe and Tool Com-
pany have met the difficulties in another, and, no 
doubt, a better way, aud that wc shall soon have the 
pleasure of seeing their design. 
5. Poppet Head,—For cone turning on this lathe 
why not introduce Major Armstrong's, or, more 
correctly, Cook's (of York) poppet with cross 
slide ? 
6. What is the advantage of the eccentric whccU 
on treadle and axle? Is there any gain over the 
ordinary crank ? True, you can regulate the 
stroke; but is this ever needed ? The arrangement 
is very ingenious ; but it wuuld bo more expensive, 
and 1 should imagine not so satisfactory as the 
crank. 
7. The Dririnij Wheel.—Vol metal work would, 
this not give too high speed ? 
The cross-slide, with its block for vertical and 
horizoutal plugs, is a great convenience, and adds 
greatly to the uses of the lathe, which I trust we 
shall soon have laid beforo us in equally clear 
terms as the last, and that milling will be more fully 
treated of. 
I can only say, in conclusion, that though somo of 
us may not be able to attain to such a lathe iu ;its 
entirety at once, or even to accept it in all its parts, 
it is, in my opinion, the best foundation .hat has yet 
been laid for a mechanical, as distinct from an orna-
mental, amateur lathe. On such a bed and standards 
you can almost budd anything, aud these founda-
tions would not cost more than others which leave 
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stars in the drawing by their difference in size. 
There were other email stars in the field. A faint 
pair midway between the bottom star in sketch 
and the star near the head of comet were jnst upon 
being enveloped in the tail; but dawn 'put a stop 
to further notes being taken. This last menti. ned 
pair are not shown in drawing. 
David. Booth. 
2G, Servia Mount, Leeds, April 10th. 
C I R C U L A R No. 19 O F T H E W O L S I N G -
H A M O B S E R V A T O R Y — T H E StTS 
F E C T E D N E W V A R I A B L E S T A R I N 
C A M E S V E N A T I O I . 
[2SC37.]—ME. SADLE1! has kindly called my 
attention to a slip in Circular No. 1!) where the 
minutes of R .A . are printed as 21 instead of 42. 
Perhaps the incloBed sketoh may help those of 
•+ 42 
t var 
your readers who have not equatorials to find the 
suspected variable. The two largest stars are— 
h. m. s. • ' 
C M . + 41* 2424 xiii. 40 G + 41 48-9 5-7 
„ + 41° 2431 46 59 + 41 37 6-7 
Now, if two imaginary lines be drawn—the first 
from /? Bootis to «Canum,the second from n Ursra 
to i> Boiitis—the first of these two stars will be 
found close to where these lines intersect. The 
star D.M. + 40° 2701 which lies 2m. 53s. / . , and 
8' X . the suspected variable, and is marked A in 
the sketch, is also orange-red and I I I . type, and is 
now only 8-0, though in the D.M. it is G''J. I t may 
also be variable. T . E . E s p i n . 
T H E S O U T H E R N H E A V E N S A N D A 
F L A T E A R T H - T E E MOON'S H E A T 
— D Y I N G B Y E F F O R T O F • W I L L . 
[2SG3S.]—I SEE one of my old friends and occa-
sional antagonist was remarking lately upon my 
having ceased to contribute to these pages. The 
fact is that I have had to undertake heavy duties, 
which not only engaged my time and thoughts, but 
made me unequal to other things. I not having the 
same energy nowadays as when I used to write so 
much, and especially when I began to do so some 
22 years ago. However, 1 expect soon to be relieved 
of the stress, and to be able to return to my literary 
work and pleasure, and, as a beginning, 1 may as 
well notice some matters which struck me in looking 
over a few recent numbers. 
I see Mr. Hampden is at work again to prove the 
flatness of the earth. Now, will he just answer 
the challenge I gave him some years ago, to give us 
a map of the earth on his system which will meet 
the most simple elementary facts known to every-
one who has travelled in the southern hemisphere ? 
Of course, I have seen such maps as are prepared 
by his co-teachers; but they do not pretend to 
fulfil the first simple requirement—viz., that the 
distances between places should obey the same laws 
south of the equator as they do north of it. We 
know that a degree of difference of longitude means 
a certain difference of time equal at all parts of the 
earth, and that a degree of longitude means a 
number of measurable miles, varying with the 
degree of latitude at which it is measured, in-
creasing as we go south towards the equator. But 
• as we go south beyond the equator this number of 
miles again decreases to exactly the same value as 
that of equal north latitude. In Mr. Hampden's 
map it would have to go on increasing. 
Exactly the same occurs with the stars. Anyone 
looking at the heavens will see that they appear to 
rotate in circles around a point in the northern 
heavens, not far from what we therefore call the 
north, or pole, star. On Mr. Hampden's plan they 
should continue to do so when we pass south of the 
equator. _ 77(cy do not. On the equator we see them 
circling in smaller and smaller circles alike to 
north and south. At extreme north or south alike 
we find a point which is apparently the centre of 
rotation ; the only difference is, that near to the 
northern centre there happens to be a noticeable 
star, while there is none so near at the south: 
in all other respects the motions of the stars are 
identical. The beautiful constellation of the 
Southern Cross, which happens to have the two 
stars forming its long axis in nearly the same line 
of longitude—that is, upon a circle cutting both 
N. and S. centres—is seen to rotate around the 
southern centre of motion, always pointing towards 
it, just as the • pointers " do in the north. Suppose 
Mr. Hampden would just explain that fact (any-
one who has boon south will tell him it is the fact) 
on the assumption that the heavenly bodies travel 
in rings around the North Pole over a flat earth, 
of which the North Pole is the centre and the 
southern ice fields the inclosing circumference. 
I t is curious to observe the vitality of error— 
slay it a thousand timos, yet it stands up directly 
for another fight. How many times in these pages 
has the fallacy been exposed, that there is less heat 
derived from the sun in the upper regions of the 
atmosphere thjn at the surface of the earth ? 
Wherever physics are taught, is it not explained 
that the heat caused by the sun's rays is greatest 
at the outer confines of the atmosphere, because 
as those rays traverse the air the heat is taken out 
of them by being absorbed in the water contained 
in the air ? Is it not a commonplace faot that 
Alpine climbers suffer from the heat when exposed 
to the sun, even when in the region of eternal 
snow? Docs not everyone who studies the phe-
nomena and laws of heat know of a certainty that 
mountain tops and balloon travellers are cold be-
cause they radiate their own heat away, as all 
bodies do, but, being isolated, receive little heat in 
return, as bodies do when surrounded by other 
radiating bodies? Yet we have "Dens," 28G11, 
p. 144, repeating the old fallacy, that " the cold 
above the snow-line is caused by the thinness of 
the earth's atmosphere " above, and asking " how 
can the surface of the moon (where there is no 
atmosphere) receive any heat, more than Bpace ? " 
Simply because heat is a function of energy and 
matter ; the sun's rays carry the energy. When it 
reaches and is absorbed by matter, it appears as 
heat. 
"Nemo," 28-J98, p. 54, puts forth the same erro-
neous notion. There are two good reasons why 
the heat and cold of the moon's surface must 
greatly exceed those at the earth's surface. (1) 
The absence of atmosphere increases both; it 
allows the whole heat to reach the surface, and 
presents no check to radiation when the sun's 
ray's cease to reach it. (2) The day and night being 
equal to the 28 of ours (at the Equator) absorption 
and radiation both go on to a much greater accumu-
lative effect. 
There seems to be some confusion of thought in 
the communications about voluntary death. I 
remember reading an American tale in which one 
of the actors comes to the conclusion that he 
deserves to die, while another asserts that she 
could not survive him, and the other parties find 
them dead the next morning. The point of the 
tale was that no one need live who willed to die— 
that is, really "dying by an effort of will," which, 
I take it, is a mere idle tale. But what the various 
writers have referred to is not dying at all, but a 
voluntary passing into catalepsy. I do not see the 
least reason to doubt the possibility, though not 
prepared to maintain the truth of various appa-
rently well-attested instances of apparent voluntary 
death and revival among Hindoo fakirs. I t is an 
undeniable fact that the sect of Yogos do cultivate 
those mystic powers and conditions of which we in 
Europe knowalittle under the name of mesmerism 
to a degree which may well be incredible to those 
who have not seen it as I have. They undergo 
calmly what to others would be torture, and 
evidently do not really suffer. They will vow, and 
fulfil it, a lifelong fixing of limbs in a fixed 
posture: they will take up a position and never 
leave it, living solely on what the charity or piety 
of their co-religionists absolutely puts into their 
mouths, never speaking or taking any interest in 
ordinary life. I have myself seen one who had held 
an object in his stretched-out hand till his finger 
nails had grown over it and passed right through 
his hand. Prom what I know of natural and 
artificial catalepsy (that state in which many have 
narrowly escaped burial, and many have un-
doubtedly been buried), I fully believe that it 
could be voluntarily assumed by those who have 
cultivated the state of absorption and mystic 
meditation under this influence of fanaticism; but 
how long they could maintain it and live I have no 
data to form an opinion about. Sigma. 
T H E MOON'S T E M P E R A T U R E . 
[28639.1—THE notion of "Dens," p. Ml , that 
the moon s surface may never, even by 350 hours 
of sunshine, be more warmed than the snow on the 
Himalayas is warmed, by 12 Injurs, would be quite 
plausible if her whole face had the same average 
whiteness as that of Jupiter or Uranus, or as the 
brighter parts of Saturn's ring, which, we are told, 
have the reflectiveness of white-lead or glacier-
ice, if not of snow, for the luminous or visible part 
of sunlight. But the mean reflecting power of 
the lunar materials is found no higher than of 
darkish sandstone or slate rocks—that is to say, 
they absorb as much as these do of the coloured 
rays, and must therefore be warmed by these, even 
if they can reflect (which is very unlikely) the 
whole of the unseen or ultra-red heat rays. I can-
not donbt, then, on this evidence of mere colour, 
that whenever the moon's thermometric effect-
shall be tried with a speculum of silver-on-glass, 
she will be found to send us decidedly more heat at 
the second quadrature than at the firBt, or more at 
any phase after the full than at an equally bright 
one before the full, and that we get most heat 
from her not when full but some time later. _ I t is 
true that no experiments have yet shown this, but 
have made her heat seem exactly proportional to-
brightness, and equal for equal phases, whether 
before or after the full; but we must remember 
these trials have all been either with refractors or 
with the great Parsonstown speculum. Glass oan 
only transmit heat of as small wave-length as the-
visible colours—that iB, only what has been re-
flected from the moon's rocks without warming 
them. They must be warmed more or less, but 
what they then re-radiate is of low refrangibility, 
and can neither pass through tho glass of rel'ractorB 
nor bound off the yellowish speculum metal of Lord 
Posse. Both glass and this alloy absorb it practi-
cally all ; but silver will reflect enough of it, I 
expect, to make the difference between the rellectedt 
sun-heat and the proper moon-heat measurable, 
and then we may know approximately what the 
lunar rocks' highest and lowest temperatures really 
are. E . L . G . 
I L L U M I N A T I O N O F T H E E C L I P S E D 
MOON. 
[28640.]—I T H I X K it is impossible to read Mr. 
Ranyard's instructive letter (p. 144) without feel-
ing tsat there is still much to be learned respecting 
the cause or causes of the variation in the light oi" 
the eclipsed moon. With a view, therefore, to-
elicit discussion, I ask the insertion of some further 
remarks. 
In the first place, I wish to call attention to a 
fact which may-ibe observed, as I believe, in all 
total lunar eclipses—viz., that the depth of the 
darkness in the shadow-cone increases from the 
circumference to the centre. When totality has 
just commenced the part of the moon last im-, 
merBed is much brighter than the rest, and when' 
totality is about to end a relatively bright arc indi-
cates very clearly the part which will first emerge. 
Similarly, all through the oclipso a preponderance 
of light may be observed in that part of the moon's 
limb which is nearest to the edge of the shadow, 
and I believe that in this way it is generally pos-
sible to say from observation on which side of tho 
centre of the ahadow the moon's path lies. 1 can-
not understand how it has come to pass that this 
fact, which must have been very generally recog-
nised, has received so little notice, ualess it be that 
a false analogy of terrestrial_ experience has 
led to the idea that no explanation was 
required. It' may have been thought to be a 
matter of course that the deeper the immersion on 
the shadow the denser would be the darkness; 
but a little consideration will show that, inthe 
case of the earth's shadow, Bpecial' explanations 
need to be given—not only of the fact that some 
light falls within the shadow, but also of tho fact 
that the light in different parts of the shadow 
varies in amount, according to tho distance from 
the edge. It is clearly necessary that this regular 
or normal variation should be borne in mind in 
the observation of any less regular or compara-
tively abnormal variation. ' 
With regard to the source of the light that falls 
within the shadow, whatever view may be taken 
as to the influence of the solar corona in the 
shadow generally, I cannot but think that tho 
corona must at least be an important contributor 
to the light that falls just within tho shadow ; for 
here it must be remembered, will i'.ill the rays 
from tho very brightest part of the corona—that 
immediately contiguous to the ruun limb. It maj-
or may not bo that the refracted solar rays will be 
also very bright at this point. Complicated con-
siderations are involved in that question, which- I 
will refer to again immediately ; but, at all events, 
the brightness of the corona, as seen from points 
just within tho umbra, can hardly admit of ques-
tion. 
The relations between the refracted solar rays 
and the different parts of the earth's hhadow-cone 
involve difficulties which are beyond my power to 
solve with satisfaction to myself. I can do little 
more than indicate the points which seem to mo to 
require more considoration't.'ian they have hitherto 
received, and throw out a hint which may possibly 
contain a germ oC truth v/ithin it. 
I t is very important to remember, as Mr. Ran-
yard reminds us, that the solar rays which aro 
refracted through the lower strata of the earth's 
atmosphere will converge to a point in the shadow 
considerably within the distance of the moon, and 
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tho outer slope of Mykerinus's pyramid wns nearly 
as simple—4 horizontal to 5 vertical. That was 
the last but two, I hold, of all pyramids. Perhaps 
he and his two successors were all aiming at the 
Euclidean angle of " M.I .C.E. ," but there was not 
then, seven centuries before Euclid, geometry 
enough to solve the problem. Kephren building 
nest, on lower ground, not only doubled exactly 
the side of his predecessor's base, but finding the 
desired equality of each face to the square of the 
height had not been hit upon, increased the slope 
to 7 horizontal to 9 vertical. This was found to 
err the other way, and when the last of all pyramid 
builders—Cheops—planned his on still lower 
ground, but so as to bring its apex to the level of 
that of Kephren, bis architect took the simplest 
way of going between the two slopes that had been 
found in opposite errors. He added together the 
base-figures, 4 and 7, making 11, and the same with 
the height figures, 5 + 9 = 14. The final Cheops 
slope was thus made 11 horizontal to 14 vertical, 
or the base and height of pyramid as 11 to 7, each 
of which, multiplied by 40 cubits, gave its dimen-
sions, the side of base 440, and height 280. That 
this gave a height within 3in. of the Euclidean 
angle, and within three also of the circle-squarer's 
angle, and between tho two, was one of Nature's 
freaks of coincidence. E . I*. G. 
T H E I X W R E D S T A B W E A K a C Y G N I . 
[28761.]—I I N C L O S E herewith a tracing from 
Argelander, showing the position of the red star 
found here on May 8th. The large star is « Cygni, 
and the red star will easily be found from its con-
figuration with the wide pair (D.H., mags. 8.3 
+ IS 
and 8-7). As Btated in Circular No. 20. it is not 
in the iD.M. On the night of May slh it was 
0-1 mag. brighter than the p. star of the wide pair 
south, and, consequently, 8 - I . These magnitudes are 
probably overrated in the D.M. 
Mr. Knott finds the place of the new star 
approximately as follows: 
R .A . 20h. 41m. 4-8s. Deo. + 44" 19-r* 
My first observation gave me from a Cygni: 
R .A . 20h. 41m. 10s. Dec. + 44° 19 6'. 
My second observation, May 9, from the first star 
of the pair: 
R .A . 20h. 41m. G-7s. Deo. + 44° 24-2". 
I t seems probable that some slip was made in 
reading the declination circle on May 9. 
A small companion to the red star was detected 
with a power of 200 on May 9. A rough estima-
tion made i t : . 
. P = 250' + . D = 12" + . Mag. 13-0. 
The distance may be over-estimated, as it is not 
visible with a power of 70. 
The spectroscope does not yield any certain in-
formation abont the spectrum of the star. I t is 
obviously not a continuous spectrum ; but whether 
I I I . type or I V . type I have not been able to make 
out. Last night 1 thought the spectrum probably 
I I I . type, with very wide, but not deep, bands. 
The colour of the star is red, or orange-red. 
T . 23. E s p i n . 
Wolsingham Observatory, Darlington, May 12. 
A M O C K S U N . 
[28762.]—AT 9.5 this morning (May 12) my 
attention was called to the curious appearance of 
the sun, and on going to the window, I saw what I 
at first thought was a mock sun. The sun was 
shining in a hazy sky, and just below it a rather 
smaller and redder diso appeared—the interval 
between them being about equal to the real sun's 
diameter. 
I found on moving my head that the lower image 
moved about, and concluded that it was in some 
way due to double refraction of the glass, such as 
occurs when looking through Iceland spar. The 
angle made by the line of sight with the window-
pane was 39.° Has this effect been noticed before ? 
. ... Glatton. 
D A l t t O I S E A U . 
[28763.1—IN response to the request of " Ajax 
Oiieus," I forward a sketch of this curious forma-
tion, made between 8h. and 9h. on December 27th, 
1887, with a power of 250 on my 8iin. Calver 
reflector. I had some difficulty in making out the 
details on the floor at this stage of illumination ; 
but the crater shown by Schmidt near the southern 
side of it, what appeared to be a shallow valley 
north of this, and a ridge running up to the east 
wall were noted. The great crater-rill extending 
in a northerly direction from Damoiseau B, and a 
more delicate rill south of this, were easily seen. 
Thos. G-wyn Elger . 
Kempston, Beds, May 1C. 
T U R R E T C L O C K S . 
[28704.]—HAVING a new turret clock, three 
dials, each 4ft. diameter, without striking crear, by 
W. H . Bailey, Manchester, I could give Mr. Carre 
(28731) the number of teeth in each wheel, if it is 
of any use to him. All the gears are brass, of fine 
pitch, and are all cut by machine—no easy work 
for an amateur, unless he has special facilities. 
Vulcanite. 
[28765.]—ALONT, with Mr. Fredk. Carre I read 
with interest Wm. Marson's able description of the 
clock maintaining power. The system is very gener-
ally UBed in high-class turret clocks and even in 
regulators. I am surprised that BUch a beautiful 
movement has never before, to my knowledge, been 
described in your columns. The inventor is un-
known. Reid in his book describes it, he having 
taken the description from a French work pub-
lished ia 1741 ; but it is evident that in Reid's 
time the correct proportions were not so well 
applied as they are now. 
In most of Cooke's magnificent turret clocks, 
and doubtless in many others, this Bystem can be 
seen in all the perfection of design and workman-
ship. What I never could understand is that 
Beckett's work ignores it, but describes others that 
cannot hold a candle to it. 
In reply to Sir. Carre, I would not advise his 
purchasing Reid's bonk; it is out of print, bad to. 
meet with, and expensive. It is not a practical 
work in the sense he desires. It is a scientific 
treatise, heavy reading, and for calculations a skull-
cracker. In Beckett's bo"k there is more practieaJ 
information condensed thun in all the other horo-
h'gical works I have met with. I f our esteemed! 
querist has thoroughly digested that, .can use a 
lathe and a file, and has a true mechanic's sense of 
proportion, a small turret clock is certainly within 
his capacity. His previous questions to which he 
refers I have not seen. Tuebor. 
T H E I S O S C E L E S T R I A N G L E . 
[28766.]—TUB little difficulty our friend, 
" M.I .C.E. ," has met with in the iaosceles triangle 
may be overcome by the following considerations. 
When the base of the isosceles triangle is eqnal to 
the sum of the equal sides, the vertical angle will 
be 180', and the inscribed circle will be a point in 
the middle of the base : now, as the vertex slides 
on the perpendicular, the sides always being of the-
same length, the vertical angle will decrease in 
magnitude until it becomes GO13 and the triangle 
equilateral. As the sides continue to approach 
each other, and the vertical angle to become less 
than 60°, the centre of the inscribed circle will 
move downwards to the base, and it will coincide 
with its first position when the vertical angle 
vanishes. Hence, in all thuse isosceles triangles 
whos» equal sides have the same length, the equi-
lateral will have the greatest inscribed cirolfi. 
Again, as the centre of gravity in »o equilateral 
triangle coincides with the centre of inscribed 
circle when the vertical angle is 100, it will de-
scend the perpendicular us the vertical angle be-
comes less, and will meet the centre of circle when 
the vertical angle becomes '!(>-. Afterwards it will 
rise, and as the centre of gravity is always at the 
intersection of the bisector-* of the sides when they 
coincide with the perpendicular, thepointnf inter-
section and the points of bisection will come 
together. L . S. 
P R I C E ' S " T J N I V K R S A L " F R O N T - S L I D E 
A N D © A N T I N G H E A D L A T H E . 
[28767.]—THK bed is 3Un. wide and SJin. deep, 
so made that a leading screw can lie applied if 
wanted for screw-cutting, and has webs every Gin. 
of its length. The metal is distributed to give it 
lightness and strength combined. 
Tlie head and poppet uve made so that the line 
of centre will be parallel tvitu the tdge of the bed. 
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appears probable that the alcohol 'originates 
in the soil, from the fermentation of the 
organic matters in it, and is thence diffused as 
vapour in the atmosphere.' Another side issue 
of our Temperance discussion is the so-called 
Bible wine theory, which maintains that the 
wine used in Palestine in the time of Christ 
was not alcoholic. I have been unable to find 
evidence that the composition of the juice of 
the grape, the laws of fermentation, or the 
practice in tho making and using of wine were 
different in that country at that time from 
those in other countries, or in that country at 
other times ; and we believe it safe to say that 
the theory that Bible wine was different from 
other wine, that it had not the alcohol which 
other wines contain, is without any basis to 
support it, in the opinion of the student of 
science." 
Referring to a paragraph which appeared in 
" Scientific News," p. 30, this volume, Mr. Jas. 
Bradshaw, a chief engineer, writing from Mil-
waukee. U.S.A., calls our atteation to the fact 
that the Edison incandescent lamp there 
credited with a life of 5.292 hours, is not to be 
compared with some others. I t appears that 
Messrs. Leonard and Izard, general agents of 
the Edison Company of Chicago, have in their 
office four Edison lamps sent to them from 
Animosa State Penitentiary, Iowa, which have 
each a life of over 9,000 hours^tho two longest-
lived having records of 9,966 hours and 10,023 
hours respectively. Ensign Gilbert Wilkes, 
U.S.A., also states that when the Trenton (an 
American man-of-war) returned from China in 
September, 1SSG", one of the. Edison lamps, of 
which a careful record was kept, had burned 
for '.',700 hours, and was still in good condi-
tion. 
The Liverpool Marine Biology Committee, in 
their recent cruise in the steamship Ilyana, 
used the electric light in deep and surface net-
ting with the tow-line after dark, and obtained 
seme important results. I t is not unlikely that 
electric lights wil l form part of the impedi-
menta of the fishing fleets of the future. 
Prof. Silvanus Thompson, at a recent meet-
ing of the Society of Telegraph Engineers, lec-
tured on tho subject of influence machines— 
his lecture and that delivered by Mr. Wims-
hurst at the Royal Institution on April 27 
being probably the first lectures given at which 
it was not necessary to warm or dry either in-
struments or atmosphere before experimenting 
with the apparatus ; but the only instruments 
excited were those of the Wimshurst type. I n 
view of the recent discussion on the influence 
machine we shall probably reproduce Mr. 
Wimshurst's " discourse " next week. 
The example set by the Great Northern Rai l -
way Company in trying the electric light in a 
few of their trains is, we believe, to be followed 
by the Midland. Some of the Brighton line 
trains have been so illuminated for a good 
many months ; but while it has been applied 
by the G.N. and Brighton to trains which are 
rarely broken up, we believe the Midland will 
endeavour to make each coach carry its own 
lighting power. 
Since the commencement of this month the 
express leaving Euston for Glasgow and Edin-
burgh at 10 a.m. has been accelerated, and is 
now timed to travel at an average of H'G miles 
per hour, stoppages included, doing the whole 
journey in nine hours. The Great Northern 
wi l l consequently do the journey in St hours, 
and the fastest run in the world—viz., that 
from Grantham to King's Cross, will shortly be 
done quicker than ever, perhaps at (10 miles an 
hour. 
Steam navigation is keeping pace with rail-
road travelling — at least, we learn from a 
telegram that the Cunard liner Mtruria has 
averaged 10'5-t knots from Roches Point to 
Sandy Hook, and has made a " best on record " 
by doing the outward trip in 6 days 1 hour 
47 minutes (corrected time), although for part 
of the time half-speed was the order. She ac-
complished the finest run ever achieved on 
Friday, June 1st—viz., 503 knots, which is 
equivalent to 24 miles an hour, practically in 
mid-Atlantic. That is, we believe, the best per-
formance ever accomplished. 
The Alpine " Edelweiss " is growing very 
satisfactorily in the Botanical Gardens, 
Regent's Park, and is just now in flower, 
together with other mountain plants, like the 
"quamash," or edible bulb of the Canadian 
Islands, and the Linneea borealis, the little 
creeping shrub, with its pink bells, which the 
Swedish naturalist called after himself. 
M. Chevreul, the famous chemist, is, it 
appears, not the only centenarian in Paris. He 
has 19 rivals, who, according to all accounts, 
are just as hale and hearty as he is himself. 
They comprise four bachelors, one Benedict, 
and six widowers ; while the lady centenarians 
are made up of one unmarried, one married, 
and seven widows. These are official statistics, 
compiled for the Prefecture of the Seine. 
The following curious paragraph is " going 
the rounds," and it would be interesting to 
trace it to its origin :—" The finest grades of 
razors are so delicate that even the famous 
Damascus blades cannot equal them in texture. 
I t is not generally known that the grain of a 
Swedish razor is so sensitive that its general 
direction is changed after a short service. 
When you buy a fine razor the grain runs from 
the upper end of the outer point in a diagonal 
direction toward the handle. Constant strop-
ping wil l twist the steel until the grain appears 
to set straight up and down. Subsequent use 
wil l drag the grain outward from the edge, BO 
that after steady use for several months the 
fibre of the steel occupies a position exactly 
the reverse of that which appeared on the day 
of purchase. The process also affects the temper 
of the blade, and when the grain sets from the 
lower outer end toward tho back you have a 
tool which cannot be kept in condition by th» 
most conscientious barber. But here's another 
freak of nature. Leave the razor alone for a 
month, and when you take it up you wil l find 
the grain has resumed its first position. This 
operation can be repeated until the steel is 
worn through to the back.". As Mr. Crummies 
used to say. " Who is it sends such paragraphs 
to the papers 1" 
Further presentations of trout fry have been 
made this yaar by the council of the National 
F i sh Culture Association to the rivers Lea and 
Colue, and also to the public waters of Maid-
stone, Canterbury, Portsmouth, Nottingham, 
Stamford, and Northampton. The hatching 
season of this year has been attended with most 
satisfactory results. The ova laid down were 
taken by Mr. W. Oldham Chambers, the secre-
tary, from stock-fish in the ponds of the 
association at Delaford Park, and these were 
supplemented by consignments of valuable 
ova forwarded by the United States Fish 
Commissioners, being those of the rainbow 
trout, lake trout, and brook char indi-
genous to Transatlantic waters. These were 
incubated with a very low mortality, and 
the result is a plentiful yield of fry 
which, owing to the prevailing lowness of th« 
temperature during the winter, are strong and 
healthy examples of trout. There is a large 
quantity of yearling and three-year-old rainbow 
trout in the ponds, the latter being spawned 
this year for the first time. 
At Ostend it is intended to establish a marine 
zoological station similar to that at Naples, 
and four of the Belgian Universities have sup-
ported the proposal. 
The Danish Government has set apart a sum 
of £500 for the services of an expert to examine 
the oyster beds on the coast of Denmark. The 
object is to ascertain whether the " preserva-
tion " has been successful, and whether the 
gathering of the oysters may be safely resumed. 
The HeisTfrs Elevated Railroad.—The Btreet 
railroad committee of the Massachusetts State 
Legislature have reported in favour of extending 
the Meiggs charter for two years and of strikingout 
the requirement that one mile of road must be 
built and operated in Cambridge before the com-
pany can apply for a location in Boston. The 
committee inspected the track and equipment of 
the experimental line at Cambridge. Capt. Meiggs 
has encountered steady and violent opposition ever 
since he applied for a charter; but he stuck to his 
scheme, and has held his own so far, although ho 
has not been able to build tho line he desires. I t 
is hoped now that the Legislature will act on the 
recommendation of its committee, and that the line 
will bo built. 
T H E Governor of New York has signed the Bill 
abolishing hanging and substituting eieotricity for 
executions. 
L E T T E R S T O T H E E D I T O R . 
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I N S E A R C H O F A G O V E R N M E N T 
G R A N T . 
[28811.]—YOUR readers will probably be amused 
at the result of an application made by me to the 
Royal Society a few weeks ago for a share in the 
Government grant. 
There is still a debt of some £60 upon the 17Jin. 
equatoreal, and considering the work which has-
been done with it, and which your valued corre-
spondent, " F.R.A.S. ," has so kindly noticed more 
than once, it seemed quite right to apply for help 
under the embarrassment of a debt which, in 
various ways, is a hindrance to the work. For 
the amusement of one or two friends, rather than 
from any expectation of assistance, I applied, and 
this morning have received a reply, addressed to-
me as Win, and with no dutc filled in, that the-
Committee of the R . S. oannot recommend the 
case. T . E . E s p i n . 
Wolsingham, Darlington, May 30. 
J U P I T E R - T H E COHIET. 
[28812.]—Ox the night of May 31 clouds obscured 
the planet at 23m. after the time assigned for the 
Transit Ingress of No. I I I . The satellite was-
visible during the whole of that time. 
The picture of Jupiter and Satellites in company 
with ji Scorpii on the night of May 20, mentioned 
by Mr. Nash (letter 28786), was certainly a pretty 
and an interesting sight. 
There has been little difficulty in picking up the 
comet (Sawerthal), and when found it could, on 
Thursday and Saturday nights, be seen in the 
finder. 
Last night at l lh . 30m. the comet and the Great 
Nebula in Andromeda were almost included in the 
field of the telescope with power 55 on Dollond's 
3i[in. aperture, and both were included in the 
field of the finder. The motion is carrying it over 
the nebula (or below it as it would be seen in tele-
scope, inverted) and the R.A. was somewhatless than 
that of the nebula. The head showed a bright aggre-
gation of light The tail, ill-defined, could be pro-
longed by slightly-averted vision over a third of 
the field. As it was travelling amid bright tele-
scopic stars it was easy to determine the motion. 
On Thursday night the tail appeared differently, 
rapidly widening from the headi to a wide base, in 
fan shape. 
Hend'on, June 4. P. F . Duke. 
T A B L E S F O R C O N V E R S I O N O F S U N ' S 
L O N G I T U D E I N T O R I G H T A S C E N -
S I O N . 
[28813.] — W I T H reference to statements in, 
letters 28740 and 28784 by "F .R .A .S ." about 
tables for conversion of sun's longitude into right 
ascension and declination, I may Bay that such 
tables do exist, and are to be found in Pearson's 
" Practical Astronomy," Vol. I . (1824). They give 
the R.A. and D. for every 10 minutes of arc of the 
sun's longitude, with differences and variation in 
100" change of obliquity. 
Darlington, June 4. A . C. Dixon. 
A R E J E C T E D P R O C E S S . 
[28814.]—I HOPE you will allow me, an old con-
tributor, some little space to call attention to a 
few important facts in reference to the so-called 
" Walter "sewage process, and its strange reception 
by the Metropolitan Board of Works. I will state 
bare facts, and ask my fellow-readers what is tho 
meaning of those facts, and whereto they point'{ 
In 1884 a gentleman named Woolheim proposed to 
the Board (then, as now, at their wits' end in 
dealing with the London sewage,-a plan for treat-
ment by lime and herring brine. I t appears (and 
I shall be glad to give details for an experiment, if 
any readers care to try it) that a powerful disin-
fectant is evolved by the action of milk of lime on 
herring brine. As this substanoe, so evolved, will 
kill all micro-organisms, and as :nicro-organisma 
[ 
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C O N C A V E L E N S — S T A R A T L A S E S -
T H E A C H R O M A T I C O B J E C T - G L A S S . 
[297M3.]—Tin: anonymous author of tho article 
on Mr. Lookyer's inctooric hyjajfliesis in tho 
February number of the llmtthlij Notices of the 
Royal Astrostnmicsl Society tolls us, categorically, 
that " the principal line in tho aurora spectrum "is 
s t e m to bi- in all probability the remnant of the 
manganese fluting at \ o-3S." As a very large 
number of people are in the habit of taking for 
gospel everything they read on such authority, I 
rould invite partierdar attention to a paper reud 
before tlio Royal Society on March 7th by him who 
•f. facilepri&eep* among British spectroscopists, Dr. 
Huggins; in wliich it is shown, in a way that must 
cOttTmce every impartial observer, that the principal 
line in tho auroral spectrum is not " the remnant of 
the brightest manganese fluting at X 568" at all, but 
has n totally different origin. 
By the way, in that admirable work just pub-
lished, the " General Astronomy " of Prof. Young, 
of Princeton, U.S., it is very noteworthy that 
& certain " magnificent" hypothesis is practically 
poofc-pooh'i (o: course in a polite fashion), although 
the question of cosmogony is discussed with all the 
ability to be expected of its eminent author. 
Apropos, for example, of the " collision theory" of 
temporary stars and those of tho type of Mira Ceti, 
Prof. Yomig says (p. -181): " The fundamental idea 
that the phenomena of the temporary stars may bo 
due to • ollisions is not new. New ton long ago 
hnwjiit it out to tome extent, and discussed it " (tho 
italics are mine): " b u t . . . it scorns impossible 
that collisions could have been frequent enough to 
account for the number of temporary stars actually 
observed." Furthermore, an estimate of the value 
of tho hypothesis that the collision of sparse 
Meteorites renders tho magnesium in them luminous, 
and lo produces the bodies we know as nebuhu, 
will bo found on p. .">0S of Prof. Young's line book, 
ono of the most original that has appeared since tho 
immortal « Outline," of Sir John Herschel. 
Up to within a week or two ago, my knowledge 
of the contents of tho lteport of the Krakatoa Com-
mittee was wholly derived from a review which 
you published s ane little time ago. Iteceutly, 
however, a friend, eminent in tho meteorological 
world, has kindly lent me the volume, whichl have 
been reading with no little interest. I say this, 
perhaps, the mare disinterestedly from the fact that 
I began its perusal with a distinct prejudice against 
any report of a committee established to support it 
foregone conclusion, Confining myself hero to the 
ojiticul phenomena exhibited during the series of 
years beginning with 1S83, I must, confess that whilo 
impressed with the mass of evidence adduced to 
sliow that they had their origin in the eruption of 
Krakituo (ww Crakatoa, as it is erroneously called 
in the volume before mc), I am not convinced by it. 
Reading the essays by Mr. Hollo Russell and Mr. 
Archibald, it is difficult to resist a feeling that both 
these gentlemen, so to speak, bold briefs for 
Erakatao, and that while giving all legitimate 
prqnunence to facts which tell in favour of their 
liypo'ht.iis, they minimise those which are adverse 
to it. Mr. Archibald's treatment of the testimony 
of Mr. Neville (then Mr. Neison), the Government 
Astronomer at Natal, affords a good illustration of 
this. So notable was the afterglow in February, 
1883, that Mr. N. actually took tho pains to make a 
water-colour sketch of one on the 8th of that 
month, The eruption of Krakatao, bo it noted, 
occurred in the fulloicinij Auijust. Now, no one 
who knows anything of Mr. Neville (Noison) is 
-•ignorant of his training and ability as an observer; 
and hence to talk, as Mr. Archibald does, about 
"his ipse dixit" concerning the identity of the 
February glow in Natal with the subsequent August 
ones, and (in a civil way) to throw doubt upon his 
dictum that tho phenomenon was practically in 
abeyance between September lo, 1383, and January, 
1881, simply because Mr. Ballot (300 or 400 miles 
away) did see the afterglow during tho latter period, 
seems to me to bo putting tho construction of a pure 
advocate upon the evidence. To me, as an out-
sider, believing that both Mr. Neison and Mr. Ballot 
wore speaking the truth, this would rather seem to 
point to the local character of the phenome-
non. Then, again, Colonel Ward's very definite 
observations on carefully recorded dates from May 
to the beginning of August, 1883, at Munich 
are treated in a way wholly incommensurable with 
their importance. I feel, in studying this part of 
tho volume, much as I have often done in listening 
to a very able counsel who had several most 
damaging facts to explain away. Coming, now, to 
my own experience, I should like just to say that 
the extraordinary daylight haze which prevailed 
after August, 1883, did not cover tho whole sky, 
but was confinod to a definite region round the sun; 
in point of fact, its boundary was perfectly trace-
ableonthc bluo sky by simply.hiding the sun with the 
hand. Within the region referred to it was curiously 
opaque. I do not believe that I saw, or could see, 
the planet Mercury for eighteen months or two 
years. Now, had Ivrukatuo dust been the cause of 
this curious obscuration, it seems to me that it 
ought to have extended all over the sky, and that 
bright stars in tho Northern heavens ought to have 
been equally invisible with those immersed in the 
haze surrounding tho sun, though, as a matter of 
fact, they were not. Perhaps I cannot sum up tlio 
miprcssions left on my mind after tho study of tho 
very able argument of Messrs. Archibald and 
Russell, better than by an illustration derived from 
a familiar Cambridge Htory. It is that of the 
undergraduate who, on being asked how he had 
got on with rather a stiff proposition in tho exami-
nation room, replied that ho could hardly say that 
he had proved it, but that he flattered himself that 
he had made it appear exceedingly probable to the 
examiners. For myself, I feel in the condition of 
one of the examiners referred to. 
In letter 2-5330 (Vol. X L I I . p. -188) I figured and 
described a form of reflecting mercury-trough or 
artificial horizon, devised by M. Gautier, which 
exhibited some manifest improvements on the old 
open, metallic vessel. In practice it has since been 
found that this still, to a small extent, transmits the 
vibrations of the earth ; and I see, from No. 2 of 
the l'rocccdinns of tho Socicte Astronomique do 
France for the current year, that M. Muilhat, 
while preserving the general form of the instru-
ment, claims to have largely increased its efficiency 
by certain modifications in its construction. In the 
apparatus as now made by MM. Secrctan and 
Mailhat a canal or groove surrounds it, and a 
silvered plate wetted with mercury is placed at the 
bottom of the cistern. The tension of the mercury 
incident on tho junction of the comparatively largo 
quantity in the exterior groove with that just 
covering the plate, reduces the latter to a very thin 
film, without destroying its horizontality; and this 
condition of tilings offers great resistance to oscil-
lations, whether caused by wind or by tremors in the 
soil. By constructing the cistern of vulcanised 
indiai-ubbcr instead of bruss, the weight is reduced 
to about Jth of that of tho trough in its original 
form ; thus rendering it exceedingly portable for 
the traveller. 
Talking about artificial horizons, here 
is ono of the most remarkable forms that I have so 
far over come across. It has been devised by that 
well-known Belgian savant, and occasional contri-
butor to these columns, 31. Ad. dc lloe, of Antwerp, 
and is descril>cd by liiin in del et Tcrre for 
March Kith, 1889. " It consists in effect of a 
small hydrogen biilloon, B, of from half to 
a whole cubic metre in capacity, so constructed 
as to currv on its top a small quantity of 
mercury, M". It is maintained in equilibrium by 
three filumeiits of silk, sss, fastened to three small 
discs, so weighted us to flout in a cistern of tar. 
The inventor claims that by this arrangement all 
effects of terrestrial tremors arc annihilated. I 
shall be very curious to lcain how this contrivance 
will work. 
On seeing lotter 29737 (p. 70) in print, I note 
that, as of aforetime, tho compositor has, in places, 
done me much evil. Imprimis, in paragraph two, 
1 1 radiatory streaks" appears where 1 wrote 
" radiating streaks." Next, in paragraph six, u as 
of the highest authority," should bo "as that of the 
highest authority." Furthermore, " compiler," in 
paragraph nine, should bo " writer." As I never 
saw the book in my life, I am ignorant whether it 
is a compilation or whether it is original. Finally, 
in the concluding paragraph, "might bo taken 
to bo its centre of gravity," should read "might 
be taken to be a point just below its centre of 
gravity." 
In tho interesting and important List of Double 
Star Observations by Mr. S. W. Buniham (referred 
to in your " Scientific News " on p. 09,1 find him 
saying, under tho head of y (presumably this is 
meant for y*) Audromcdai, " 1888-fi. Only a slight 
elongation in the direction of 120" with 2,700 on the 
30in.," whence it would appear that superposition, 
or something akin to it, is about to tuke pluco with 
tliis remarkable pair. Now, one of the components 
is blue and the other yellow, and tho colour of the 
light emitted when the stars are actually superposed 
might enable us to determine which ot the two it 
is which is the nearer to us. 
I am sincerely pleased to read, too, on p. 09, that 
Mr. It. S. Nuwall has apparently acted on Terence's 
advice, "atque ex aliis sumcre exemplum sibi." 
and has followed up Lord Crawford's princely 
donation to the nation by his own noble gilt to the 
University of Cambridge. Assuredly the Great 
Refractor will bo there utilised in a maimer which 
tho mere climate and atmosphere of Gateshead has 
hitherto prevented, had no other cause been in 
operation. The names of tho Syndicate alone afford 
an earnest of the legitimate use to which the monster 
telescope will bo put. Let us hope, as we may well 
believe, that it will now be tho mcuus of advancing 
astronomical science, and of increasing our know-
ledge of the visible universe. 
In connection with tho letters of "Mimas" 
(29708, p. 50) and Mr. Mee (29739, p. 70), I can 
scarcely feel that the Liverpool Astronomical 
Society has lately been proceeding in a way calcu-
lated either to extend its usefulness, or to leapt 
correspondents to transfer their communications 
from the columns of the FNOLISI I MECHANIC; to tho 
pages of the Jottriiitl, Formerly regular reports of 
its meetings used to appeal in these columns and in 
those of your excellent contcni]H>rury tho Otmer* 
tutor// ; but for some considerable time past these 
have ceased. Why is this 8 Are tho powers that 
be ashamed of what they arc doing P— is this a covert 
way of rendering the Society practically an abso-
lutely local one—or what'r 1 cannot, and will not, 
bebeve that such men as Elger, Uavies, Denning, 
Gore, Herbert Sadler, Monck, and Backhouse can 
either countenance or connive at any attempt of this 
sort. Moreover, the most curious reports reach my 
ears as to tho manner in which things are conducted. 
I am told, I hope under some misapprehension, that 
the uaac of that thorough astronomer, the Rev. 
T . E . Espiu, was struck out of tho list of •NBtban! 
And, again, I learn, in a very ruundabjut way, 
that the library of tho Society is kept in a fashion 
which would somewhat astonish the donors of many 
of the really valuable books it contains; in point 
of fact that, covered with dust and dirt, the tonka 
are stored away on two shelves in an upper room of 
a second-hand bookshop! Looking through the 
Catalogue, I bliould myself have thought that tin-
Society might have contrived to purchase a Mod 
roomy bookcase at an auction (if lin y could not 
afford a new one), to stand in their meeting room 
and hold tlio works for which they an; indebted to 
so many astronomers of position Mid eminence. J 
would venture to hint that if fids alli gation is true, 
and tho truth becomes gem rally known, the foun-
tain of munificence will dry up very speedily indeed, 
us fur as donations of Imoks is concerned ; ami henee 
shall be only too glad if it can be authoritatively 
contradicted. 
I do not quite sec what Mr. lilueklook is driving 
at in letter 29711. p. 71. I think it quite possible 
that there arc other stars in tho sky at the same 
distance from us us a (,'cntuuri, or as 01 Cygni; but 
they muy 1* of all sizes, KOIHU of then, perhaps, so 
minute as to require large, telescopes to dis'-ein 
them at all. All that modern astronomers say is 
that magnitude, per si; affords no criterion of 
distance, as erroneously supposed by Sir William 
HeneheL 
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sfrations of the geometrical impossibility of the sun's 
light reaching the region aronnd the moon during a 
total eclipse, and being brightest close to the mwn's 
limb. Then came a period when Sir. Lockyei's 
favourite theory was tho connection between sun-
spots find rainfall, temperature and Indian families. 
Give him a physical observatory, and he would pre-
dict famines and commercial panics. It was only 
slowly that the folly of this sunspot astrology was 
rendered apparent, and be then changed his ground 
and turned to alchemy, lie was ready to prove 
the non-etemcntary character of the metals, and 
advanced statements With regard to the existence of 
common lines in the spectra of dilVorent metals, 
which were soon either contradicted or shown to be 
due to careless experimenting and the use of impure 
elements. A Sympathiser wi th " F . R . A . S . " 
C O P E R N I C U S - T O " R E F L E C T O R . " 
[29S16.]—I T H I N K the accompanying sketch of 
Copernicus, made on March 11th, with ilia* mirror 
and powers of 105 and 32o, will give "Reflector" 
S A T U R N . 
[29817.1—WILL j-ou allow mo to correct a mis-
tike, no doubt due to my indifi'ereut drawing, in 
the engraving of Saturn published in your last 
number!' North of the bright equatorial band 
there is a light and then a dark shading. The 
inner edge of ring C should be continuous with the 
latter, not with the former. 
April 0. F . H . Kempthorne. 
V E N U S - S N O W S E E N I N T E L E S C O P E — 
L U N A R H A L O . 
[29S18.]—IN reply to Mr. Geuimill (letter 29729), 
I may say that I have never observed the phosphor-
escence of the dark side of Venus, although 1 have 
often looked for it with a 2*[iii. refractor. At the 
memorable transit in 1SS2, while in Natal, I had a 
splendid view of the dark side with this same 2KB, 
When half on the sun's disc a smoky circle of light 
could be seen surrounding the planet, outside the 
sun's limb. Of course, the planet looked intensely 
black. 
tea 
Tho phosphorescence must' be a very* beautiful M M idea what sucn ou aperture will show. Ot 
coarse, nil the detail cannot be aeon at the first I phenomenon, and I think Mr. Gemo^may beeast-
glance• in fact, this sketch occupied me nearly ; gratulated on his observation, as it seems rather 
three hours at the telescope. Apparently " Re- | rarely seen. I looked specially foritafew davsago, 
fleeter thinks that drawings are made the same . but could not detect a sign of 'it ur"r,..°-
BxeoK t icyappear in the telescope: but it would | I have noted the blunting of the southern horn 
he impossible to crowd in so much detail into a j and recorded it in this journal some years a<*o 
sketch of that si/e. I think lunar objects are the | In Natal I saw Venus on 13th Julv 1884 at 
only ones worth drawing with a « a t . , as but few 10.45 a.m., only 31 hours after inferior con junction 
interesting p o i n t s can be seen on Saturn—or indeed j with the sun. It appeared an exquisitely delicate 
crescent, pearly-looking against the blue sky. any of the planets—with such an aperture. Still, 
I cannot understand his difficulty with Saturn, nsT 
never have the slightest difficulty'hi tracing Cassini's 
division up to the globe, and. can ofton sco Eneke's 
in one ansa or the other. I have had several un-
doubted observations of Kneeladus this winter. In 
conclusion, I can assure " Ivetleetor" that my 
skctertls not at nil "overdone." and I think Mr. 
Elg'-r's splendid drawings should be above any such 
suspicion. 
Ipswich. A . Southgate. 
With reference to letters 29739 and 29791, I find 
tliat on the 11th April, 1879, while observing tho 
sun, I noticed (in the telescoped n shower of snow-
passing rapidly over Che sun's disc. It had a verv 
pretty effect. The sun, to the naked evo, seemed 
quite uuobseured by cloud of any description.; 
On 11th March, this year, a very tine lunar halo 
was seen. It was grcvish-white in hue. Quito 
bright, and yet soft. There was a thin stratum of 
haze over tho sky at the time, which caused tho 
phenomenon, and it was fidrly evenly distributed 
over the sky, so that there were no breaks in the 
circle of tho halo. At 8.2.} p.m. Saturn was well 
outside tho ring, and the distance from Saturn to 
the middle point of the ring was estimated to be ith 
of tho distance from moon to Saturn. A little later 
the halo was much feebler, and broken by gaps. 
At 9.10 halo was still visible, although not so per-
fect, li Tauri was not far from the middle point of 
tho halo ring. E . E . M . 
T H E L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
[29819.1—Youit correspondent, " A Fellow of 
tho Royal Astronomical Society," has thought fit 
to ignore the editorial note attached to my letter of 
last week, and started anew with questionable pro-
priety, nnd with a series of fresh charges which, if 
true, would be damaging in the ext' me. In his 
letter (No. 29783), he devotes a paragraph to the 
Liverpool Astronomical Society. " I can scarcely 
feel," says this gentleman, " that tho Liverpool 
Astronomical Society has lately lieen proceeding in 
a way calculated either to extend its usefulness, or 
to tempt correspondents to transfer their communi-
cations from tho columns of tho ENGLISH MECHANIC 
to the pages of the Journal." And what has made 
this contributor of yours so delicately nice; but 
this Bunple fact: that tho reports of tho society's 
ineetiugs do not appear in your columns, nor in 
those of the Observatory ? And becanae of this " A 
Fellow of the Royal Astronomical Society " would 
not advise correspondents to contribute to the 
Journal. I am, Sir, astonished that a gentleman 
who, in other portions of his letter, shows himself a 
learned and acute thinker, should hen give expres-
sion to such indescribable puerilities. I will not 
remark on the discourtesy and the injustice con-
tained in his reasons for the omission ; but I will 
oiler him the explanation that although I bad 
myself undertaken to furnish reports for the two 
journals named, yet lately, through illness, I had 
been obliged to absent myself from the society's 
meetings. 
I do not know if " A Fellow of the Royal Astro-
noiiiical Society" be also a member of the Liver-
pool Astronomical Society ; but in any case I may 
refer him to the pages of tho society's Journal, and 
he will find there the explanation for the omission 
of tho Rev. T . E . Espin's name from the list of 
members. Mr. Espin's name, with several other 
names of members, were inadvertently omitted from 
the list, and when tho mistake was discovered it 
was immediately rectified. Why your correspond-
ent should have singled out for special mention tliis 
particular gentleman's name I do not know. I had 
nothing whatever to do with tho printing of the 
list, and when I was asked to rectify certain omis-
sions, I made a note of them in the journal. 
Your correspondent "learns, in a very round-
about way, that the library of the society is kept in 
a fashion which would astonish the donors of many 
of the really valuable lxioks it contains." Is it 
permitted me to remind the worthy gentleman that 
it might have helped him to the truth of the matter 
had he written to tho librarian or to the secretary, 
and learnt from one or the other the facts of the 
case before he undertook to collect the dirty linen 
of other people'r It is but a sorry office at best. I 
may tell " A Follow of tho Royal Astronomical 
Society " that the liooks are in as good condition 
now as they have been ; that they were not stored 
on two shelves; that if they were placed " in the 
upper room of a second-hand hook-shop" they 
were placed there with the express purpose of con-
vemeuce for town members, and tliat the Council 
of the Society had some weeks ago decided that tko 
books should be kept at their meeting-room if 
space could be found, and if tho funds of the 
Society would admit of tho purchase of a bookcase. 
Perhaps " A Follow of the Royal Astronomical 
Society" will present us with one? I can assure 
him it will be very welcome. 
Isaac H . Isaacs. 
Liverpool Astronomical Society, April S. 
[This controversy inii.st end here. We really have 
something else to do than to devote space to tho 
supposed merits or demerits of societies and their 
journals.—ED.] 
R E F L E C T I N G T E L E S C O P E . 
[29820.]—I WROTK last week upon the arrange-
ment proposed by Mr. Davis in letter 29707, ou 
p. 92; but the letter evidently was rejected for 
want of space by tho Editor. 1 should like to say 
that I Minted out the total iin practicability of the 
idea as there put forward, for the reason that nothing 
but a distorted image could result if the total reflec-
tion back-surface of the prism was worked convex, 
or, indeed, to any other shape or figure than thatof 
a perfect plane, although tho incident and emergent 
surfaces may bo worked convex or concave accord-
to tho ctl'eot desired—a convex surface on one or 
lioth faces giving refraction, and a concave one 
giving divergence. About the only practicable plan 
would lie to allow the incident rays to impinge upon 
a convex surface, the refracted rays to then fall 
upon ;,. 
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tho (•"iitlfin-m whom lio dmmpioo*. I do not dis-
like Mr. Lockret in any personal sense whatovcr. 
I never had a cross word with bn) in my life. 
What I not only dislike, though, but hate and 
dote t, is advertising and puffing. Mr. Lockycr is 
a vrv able spectroscopic observer, and were he 
t ' .nI > ut to accumulate material for other men to 
explain, would eani tho impcrishablo gratitudo of 
his fellow-countrymen. But his mathematics are— 
well, I would really rather not say what. I t is not 
(O very long since I was looking through a littlo 
work called " Outlines of Physiography : the Move-
ments of the Kailh," by him, in company with a 
leading official Bngnab astronomer and head of a 
great observatory, and I declare solemnly that we 
W h roared with laughter over tho book. As for 
tho M Elementary Lessons in Astronomy," it is a 
South Kensington textbook, and hence that it is 
" now in its thirty-fifth thousand " only shows how 
many people avail themselves of That passes for 
instruction there. Would Mr. Annan be surprised 
to hear that " awful examples " have been selected 
from that very liook in an examination at Trinity 
College, Cambridge? Finally, as happily my 
" reputation " is scarcely dependent on my demoli-
tion of tho meteoritic theory, and I am, I gravely 
fear, terribly indifferent, to Mr. Annan's "respoct," 
I would refer that gentleman to a paper by Mr. 
W. II . Monck in the number of the Journal of the 
Liverpool Astronomical Society for Juno, 1888, the 
perusal of which may conceivably prompt him to 
transfer such respect to its able and gifted author, 
whose " reputation," though, by the way, is already 
made. [Since this paragraph was written, I have 
seen letters 298111, 29814, and 29815 on p. 131. In 
thanking my unknown friend, " A Sympathiser 
with ' F . R . A . S . , ' " I would simply observe that 
he has exposed, in a perfectly calm and dispassionate 
manner, a few of tho blunders made by Mr. Lockyer 
during his career as a public instructor (?). As re-
gards "Autolycus," if I have never seen the "Primer 
of Astronomy," I have read the reviow of it by a 
man to whoso astronomical knowledge Mr. Lockyer 
can scarcely pretend to lay claim. 1 mean tho late 
H. A. Proctor; while, as regards the "Elementary 
Lessons in Astronomy," I have seen that; but, as a 
matter of fact, possessing every single book from 
which it was compiled in my own library, I cannot 
see that my "astronomical enthusiasm" can bo 
justly assailed, becauso I care less than nothing for 
past e-and-scissors work.] 
If " A . S. L . " (letter 29793, p. 11(1) can obtain 
access to Vol. I . (tho "Prolegomena") of tho 
original edition of Smyth's " Celestial Cycle," ho 
will Hud his device explained and illustrated ou 
p. 403, under the name of a Chamber Transit. 
Smyth sneaks well of it, but (possibly I think from 
certain difficulties in connection with instrumental 
corrections) it has never come into general nse. 
It would bo as idle to attempt to reason with tho 
author of letter 2979G, on p. I l l , as it would bo to 
argue with any gentleman in Colney Hatch who 
regarded himself as Sir Francis Drako or tho 
Podasokus. There is not the very slightest proof 
that such a thing as a watery comet ever has 
existed, docs exist, or ever can or will exist. Every 
comet that has appeared since tho application of the 
spectroscope to the telescope has boon spectroscopi-
callv examined, and no vestige or traco of aqueous 
vapour has ever been found in one of them. That 
a body of water should oxhibit the phenomena 
presented by any single comet of which the appari-
tion has been recorded, is, as every physicist well 
knows, absolutely impossiblo; but (as I have before 
said in these columns) " E . L . G . " has gono on 
talking abr *. his Comotary Flood and reiterating 
his ridiculous assertion until ho really believes it 
himself! Halley was a great astronomer, but his 
knowledgo of celestial chemistry might be alge-
braically described as a — quantity. 
I wish that Mr. Baird Gemmill (letter 29797, p. 
HIT would try the experiment of hiding the crescent 
of Venus entirely, and seeing whether tho phosphor-
escence of the dark limb still persists. I heartily echo 
his hope that observers will continuo to direct their 
attention to this lovely planet, and trust that thcy 
will watch her right into Inferior Conjunction. 
I am sorry to be obliged to reply to " Observer " 
(query 08313, p. 122) that Clark's"" Transit Tables" 
arc discontinued. As used in conjunction with his 
very effective little transit instrument they were of 
real service to many whose knowledgo of astronomy 
was limited. Nothing of tho sort is to bo seen any-
where, savo the short tables of star transits, with 
wufub. conclude your monthly " Astronomical 
Note-:," which I fancy must havo first suggested to 
-Mr. Latimer Clark his own moro extensive list of 
the Mean Times of Star Transit*. 
Would Mr. Mark Moores (letter 29S22, p. 133) 
BUM giving me the mimberof tho Graphic contain-
in; the " .surviving of Pigott taken from a photo-
gnipu after death"? I ask because I see the Graphir 
even "rook of my life, and do not remember this 
particular . ie, I would furthermore ask if it is in 
prn/i:-.' t'"-cause, if not, what becomes of Mr. 
Bridges p.'ir.Nio-physiouictrical angle, and how on 
earlti can this bo measured from a full or three-
quarter face TMi-trait? As for " tho worthlessnoss 
of Dr. Bustiau's remarks about phrenology," as 
they are founded on the experiments and observa-
tions of such men as Forrier, &c, I do not think I 
need occupy two linos of your space in pointing out 
the impertinonco of this description of the work of 
such a man. 
If " Copernicus " (query GS351, p. I l l ) will take 
my advice, he will have an entirely now object-
glass altogother. Tho difficulty, of fitting a fresh 
flint lens of the required dispersive power and of 
tho proper curvature to an already wrought crown 
ono would bo so great as practically to raise the cost 
of the objective to that of a new one. I am 
assuming, of course, that my querist wishes for an 
aplanatic object-glass. He might got a new flint 
Ions partially to correct it at less cost. Wray would 
bo as good a man as any to go to. I can say nothing 
about prices, which " Copernicus " must get from 
an optician. 
A Fel low of the Royal Astronomical Society. 
S A T U R N . 
[29834.]—J'ArPLAUDis a 1'idce de vos corre-
spondants qui vous envoient des dessins de planctes 
ot, pour les imiter, comme los aunties precedentcs, 
je vous communique mon dessin de Satunic du 
6 Mars, a 9h. 12m., nontenant la tache blanche a, 
sur 1'anneau. .T'ai appris avec plaisir true cctto 
observation a ete confirmeo deja par M. McLeod. 
do Montreal (Canada), et par M. Brooks, de 
Geneva (E.U.) , depuis lo 12 Mars jo n'ai plus 
rien vn de comparable a cette tache, de sorte 
que je suis d'accord avec les celcbres astronomes 
qui, depuis cctto date, ont cssaye de verifier cette 
observation, sans y rcussir. J'appello specialemcnt 
l'attention do vos corrcspondants sur l'ombre 
particllc qui couvre le bord nord de la plancte, 
decouvcrt maiiitcnant, sur la bande de Struve, sur 
cello d'Encko, et sur la bando fine, griso, qui longe 
la projection do I'anneau obscur sur la plancte en 
rostn.nt bien separec do cetto projection. J'oubliais 
de rappelor que cos observations ont etc faitos a 
l'aiile de men 8 polices de Grubb ot d'uu gro&sisse-
ment de 280 fois. 
Louvain. Dr . F . Terby. 
S A T U R N — H I G H P O W E R S . 
[29835.]—THE several sketches and remarks on 
Saturn, especially with reference to Encke's divi-
sion, which have recently appeared in the " E . M. ," 
have caused mc no little surprise. I have lieen un-
able to dotoct this division this year using an excel-
lent 13in. mirror by With (tho Madeira speculum), 
although I saw it well in '88 and '87 with an Sim. 
Calver. It was not visiblo in the excellent 12iin. 
refractor at Dunsink Observatory on an exception-
ally good night in January. Mr. Hallowes and 
Mr. Kempthonic, however, state they have fre-
quently seen it lately; and Mr. Southgate, even 
with a 0!in., which is very surprising, considering 
the present opening of the rings. 
I have never been able to use so high a power as 
425 on Saturn, as Mr. Kempthonie does, with my 
8Jin. Calver mirror with anp advuntage. I rarely 
uso powers exceeding 300 on tho planets, even with 
the 13in. mirror of 10ft. focus, and I am surprised 
so much could bo seen with so high a power as 425 
on 8|. The best drawings of the planets by our 
most experienced observers are made with powcra 
rarely exceeding 250. Mr. Denning generally uses 
250 with his lOJin.; .and the recent excellent draw-
ings of Mars and Jupiter by Dr. Boeddicker in the 
Transactions of the Royal DHblin Society have beou 
made with a power of 144, and occasionally 210 on 
the fino 36m. mirror belonging to tho Earl of Rosse 
at Birr Castlo Observatory. 
Dublin, April 12. H . Watson. 
C O P E R N I C U S . 
[29S3G.]— LOOKIN-G at my sketch of this crater, 
obsorvcrs familiar with lunar objects will at once 
porccive that the ring is represented much too dark. 
This may be due to ray hurriedly-executed copy of 
tho drawing, and must not be regarded as actually 
observed in the first instance. The narrow white 
streaks in the middle of the shadow in the ring are 
entirely without foundation, and only a defect in 
the engraving. 
April 13. A . Southg-ato. 
U (NOVA) O R I O N I S . 
[29S37.]—I SEND all tho observations of this 
interesting variable which I havo been abio to secure 
this year. Thov are in continuation of those on 
p. 438, Vol. X L V E r X of the " E . M . " They wore 
inado principally with a binocular magnifying five 
times; but when the star got too faint, a 2Jin. 
refractor, power 28, was used. 
1889. m. *""" 
Jan. 22 0-2G 2 steps < K ; i steps < E . 
26 G-42 i mag. < K ; 3 > D. 
27 0-17 3 < lv ; 6 > D . 
29 6-37 4 < K ; 3 > D . 
Feb. 1 G-52 G < K : 2 > D. 
3 G-70 G < K ; 2 > D. Est. 7m. 
4 G-42 5 < K ; 3 > D. Brighter ; very 
ruddy. 
8 G-57 about = D (moonlight). 
20 7-18 est. 7-3. ha. < D. 
91 M l (est. "••>. ?•>».< D. 
" ' " (in Ipn. 4 or 5 .steps > A. 
22 7'5 est. 7'G ; more than 4 mag. < D . 
20 7-8 est. 7'8; far below D. 
27 8 estimated. Just held steadily. 
March 2 8 estimated. 
4 8-0 estimated. Sec:> quito steadily 
in binocular. Later on, with 
2Jm., it was 2 or 3 steps brighter 
than A : whitish orange. 
8 < 8 Just glimpsed in moonlight. 
19 8-9 Just caught in binocular. 
22 8-8 2'Jin.; slightly < B. 
28 8-9 2jin.; less than B . 
I am doubtful as to observation of 28th Jan.: but 
on Fob. 4 it seemed that tho star was a little 
brighter than on the previous day. Can other 
observers corroborate theso apparent irregularities 
in tho diminution of the star's light ? 
Comparison stars:— 
A = D.M. + 20° 1171 8-2 
B = + 2 0 11GS 8-G 
D = + 2 0 U5G 8*57 Harvard. 
E = + 19 1126 5-85 „ 
Km + 1 9 1110 G-08 
E . E . nr. 
L O C K Y E R ' S " A S T R O N O M Y " A N D 
1 F . R . A . S . " 
[29838.]—I HAVE been much interested in the 
discussion concerning the plate of Copernicus ir. 
Lockver's "Primer." I am, compared with 
" F . R . A . S . , " only a beginner, and have a limited 
astronomical library; but I have Loekyer's book 
and "Hours with a 3m. Telescope," by Captain 
Noblo. The latter has, on p. 37, a picture of 
Copernicus, said to be drawn at the telescope. 
Now, Sir. during the last few days I have carefully 
observed Copernicus with my Sin. rollecior, and 1, 
in my opinion, have no hesitation in saying that at 
the tolcsenpo Lockyer's picture is much more after 
the truo appearance of Copernicus than Noble's. I 
don't know if " F . R . A . S . " has ever seen Noble's 
book, as he seems to scoff at elementary works such 
as this is; but if he has not, I should suggest he bor-
rowed one, and also Lockyor's book, as theso are two 
such well-known elementary books, and let us 
know which plate ho considers tho best when com-
pared at the telescope. It would really bo useful' 
to know what elementary book contains a good 
drawing of this, the grandest of all craters, as it 
would enable beginners like myself to see more 
detail when we have somothing to show us what to 
look for. I inclose my card. 
Veretateni Tenco. 
M R . E S P I N — A P E R S O N A L E X P L A N A -
T I O N . 
[29839.1—WILL you kindly allow aaa to correct 
a mistake in Mr.'Isaacs' fetter (29819, p. 132)? 
Mr. Isaacs states that my name was " inadvertently 
omitted," whereas the secretary, Mr. Rowlands, 
infonned me that the list of members of the L . A . S . 
had been revised, and my namo purposely struck 
out. Finding this had been done against tho 
wishes of the council, Mr. Elger compelled the 
editor to reinsert my name. 
T . E . E s p i n , 
Wolsingham Observatory, April 13. 
O R G A N M A T T E R S — T O M R . A U D S L E Y . 
[29810.]—I MUST heartily thank Mr. Audsley fiT 
his suggestions (I can't call them criticisms) for tho 
improvement of tho specification of the organ I gnvo 
a fortnight ago (p. 114). I can assure hna thai I do 
not consider his remarks in any way hypercritical 
or captious, since I am only too glad to have aiiy 
suggestions made about it. After Mr. Audsley a 
" Notes on'the Concert-Room Organ " e.ime out, I 
had thought of having a department somewhere in 
which string-toned stops were to havo predominance, 
but I did not quito see my way to so enlarging tho 
second organ—first, on account of its low- w.p. (only 
22iu., on which I question if stops of tho imitative 
viol class would be satisfactory) ; secondly, on 
account of the enforced introduction of a fourth 
expression lever and chamber. Finally, I aban-
doned the scheme as impracticable, without iinduc-
eulargcment of tho organ, siuco I suppose it Would 
involve the introduction of at least half a dozen more 
stops, including another full mixture. Aticrwards 
I inserted two stops of a very pronounced " viol 
AMU! 2fi. 1880. E N G L I S H MECHANIC AND "WOELD OE S C I E N C E : No. 1,257. 175 
i-: • . •knuwMging (he toast of tho evening, said 
it mil we ll for engineers to look hack on what 
bi i I ecu accomplished, not, of eourso, by way of 
mini t'-ringto a self-satisfied complacency, but 
in opI'T to inspire oourugo in socking aftor what 
bad not yet been attained. They would^indeed, 
I- ungrateful if tiny did not look back thank-
fully : but it was hotter to bo looking forward 
hop! fully, and it was not necessary to ho a 
prophet, or tho son of a prophet, to forecast tho 
strong probability that changes as vast as thoso 
thi ir day had Hcon in tho application of tho 
powers of naluro to the sorvico and uso of man, 
would bo wrought out in tho by no moans 
diHlant future. They could but hopo that this 
In. lifutiou would over retain its placo in tho 
trout rank of all such progress, tho place which 
W.-H won for it by tho Tolfords, tho Stophcnsoiis, 
l ie Krunols, and tho Siemens, who were gono, 
which progress had for its aim tho lessening of 
human (oil and the increase of human happinoss. 
The Turners' Company's Exhibition will bo 
hi Id this year in October at the Mansion House, 
the competition being in hand-turning of glass, 
wood, and metal, with a special section for 
amateur turning. Particulars can bo obtained 
from Mr. Edgar Sydnoy, 4, Hare-court, Temple, 
and tiio prizes (for workmen) includo the frco-
dom of tho Company and sundry medals and 
sums of money. Evory turner should endeavour 
to compete in some way, as the company docs 
what it can to encourage tho art of turning, and 
the larger the number of competitors, the better 
the Company will bo pleased. 
The general meeting of tho Institution of 
M" hanical Engineers will be held from May 1 
to May 3, at tho rooms of the Institution of Civil 
Engineers. Tho president, Mr. Chas. Cochrano, 
will deliver his address on Wednesday evening, 
May I. Amongst tho papers to be road and 
discussed is a report upon trials with tho Bteam-
ship Meteor, by Prof. A. B. W . Kennedy, repre-
senting the "Research Committee on Marine 
Engine Trials," and a "Description of an 
Apparatus for Drying in a Vacuum," by Mr. Emil 
I'assburg, of Brcslau. 
Prof. Williclm Bunscn has resigned tho chair 
of Chemistry at Heidelberg, which ho has hold 
since 1S.V2. Ho began his career as a university 
teacher at Giittingcn in 1833, and lectured HUC-
I lively at Kasscl, Marburg, and Brcslau. Prof. 
Hansen j s i n his 78th year. 
A canon* method of testing the freshness of 
' is mentioned by Dr. D. G . Evans. Ho has 
observed that when a perfectly fresh egg is placed 
to tho ear and violently agitated no sound is 
noted; but if tlio egg is stalo a knocking sound 
is heard, as if tho contents were not sufficient to 
fill the shell. Tho staler the egg the greater is 
the oscillation and tho sound generated. Dr. 
Evans says the tost is an infallible one. 
Tho Italian papers report that art electric 
theodolite, which indicates with mathematical 
precision the position of an enemy's ship, whether 
at anchor or in movement, has bocn set up at 
Maddalena. Tho battery, which defonds tho 
i-!.md of Caprora, is situated in a valley separated 
from the sea by a high hill. On this is placed 
electric machinery communicating with tho 
!' '',!'". 'J'horo is also a very small "panorama" 
indicating (ho position of hostile ships, their 
• :n. . lion, their distance from the battery, and 
the point to which the firing should be directed. 
The gunners do not sec the enemy, but aim high, 
flic bills passing over tho hill. On tho other 
hand, the enemy, having no means of ascertain-
ing the situation of the hidden battery, cannot 
i. tun) the lire. Tho inventor of the machines is 
one ,,f the heads in tho ongincors' department of 
IM army, and has gono to Maddalcna to direct 
tie- installation of the machinery. 
An improved headlight for locomotives, ro-
KtiUy brought out in America, has an adjust-
'i. nt which allows tho engineer to conveniently 
the light, at ho may desire, to various 
points off the line. Tlio Lantern is supported on 
u frime or platform, which has a movement to 
ft about a vertical axis, and also up 
'/>' i l l c H ' i m o mains, the operating 
mi m lcding back to tho cab, so as to bo 
within ready reach of tho engineer. H o i s 
•ti i.... I.vthisarrangementtoe xan dn odangerous 
•'' Puts of tho road, and in stonnv 
w. ith, r lo turn the light upon threatening trees 
masses of earth or rock upon cither side 
winch are liable to fall. The dovice also permits 
ot tho lantern being turned so as to throw the 
light across sharp corners, and exhibit the lino of 
track at some distanco ahead of tho train, and at 
points which would bo entirely out of reach of 
tho light in its usual fixed position. The ques-
tion is, though, will the "engineer" so uso his 
light? 
A method of preventing rifle barrels becoming 
crooked whilo firing has been devised by Mr. 
H . S. Maxim. Tho gun barrel, having boon 
finishod in tho ordinary manner, is mounted in a 
lathe so that both its external and internal sur-
faces aro true. A current of carburcttcd hydrogen 
gas is then passed through tho bore, and at tho 
same timo a scries of gas jets aro applied to tho 
external surface of the barrel. As the barrel 
bocomes heated it runs out of truth, and this is 
corrected from time to timo by straightening it 
by means of lovers or mallets, or otherwise, whilo 
it is in tho lathe and while hot. The barrel thus 
treated is not liable to become crookod whilo 
firing. The current of gas passing through the 
boro provonts damago to the gun by oxidation 
during the straightening operation. 
On the Brooklyn Elevated Railroad experi-
ments are being made with petroleum as fuel for 
tho engines. Experiments havo been made on 
tho Now York elevated roads, but without good 
results, owing partly to the difficulty in making 
tho experiments on roads with such constant 
traffic. 
Most medical mon would recommend elevated 
regions as tho best spots for asthmatical and con-
sumptive patients to reside in ; but Dr. Lindsey, 
an American physician, says that regions below 
tho sea-level aro best, because of tho higher 
atmospheric pressure. Excellent effects have, it 
seems, been obtained in tho valley of Conchilla, 
near Los Angeles in California, about 273ft. 
under tho sea (barometric pressure only about 
7mm. higher). The moat noteworthy place of 
the kind on the earth's surface is probably tho 
Dead Sea district ( - 1,289ft.), and the following 
aro some others:—Lake Asal in East Africa 
639ft.), the oasis of Araj in the desert of 
Libya (— 270ft.), the Arroyo del Muerto in Cali-
fornia ( - 230ft.), and tho oasis of Siwah in 
Libya ( - 123ft.), tho borders of tho Caspian 
( - 80ft.). 
Mr. Eadwoard Muybridgo, of Pennsylvania, is 
announced to deliver two lectures on the " Scionco 
of Animal Locomotion " at the Royal Institution 
on May 2 and 9. The lectures will have special 
reference to design in art, and will be illustrated 
by tho zoopraxiscope. 
Tho Society of Apothecaries announco that a 
course of twelvo loctures on Botanv will bo de-
livered by Mr. T . G . Baker, F . R . S . , at their 
garden, Chelsea, on Saturdays during May, 
June, and July, at 3 p.m. The lectures aro open 
to all medical students and other gentlemen who 
may wish to attend. Tickots of admission can be 
obtained of tho Bedell of the Society. 
A congress of physiologists is to bo held at 
Baslo in September next, beginning on tho 10th, 
with tho object of promoting tho study of 
physiology. Particulars am be obtained from 
Prof. G. F. Yeo, King's College, London. 
At a recent meeting of the Physical Society, a 
paper " On Quartz as an Insulator," was read by 
Mr. C. V . Boys, F . R . S . I n making quartz 
fibres the author observed that the ends of fibres 
broken during tho shooting process coiled up into 
screws, and projected themselves against any-
thing brought in their vicinity. After a short 
timo they released themselves and sprang back 
to their original position. This could be repeated 
indefinitely, and the only explanation ho could 
think of was that tho fibres were electrified. I f 
so, thonto exhibit such phenomena tho insulating 
qualities of quartz must bo vory great, and 
experiments wore shown to demonstrate this 
deduction. A small pair of charged gold leaves 
were suspended from a short quartz "rod in a 
moistened atmosphere, and tho deflection fell 
j tho original amount in about five hours. A 
clean glass rod under tho same condition would 
dischurgo tho leaves in a few seconds. Dipping 
the quartz into wafer did not seem to diminish its 
insulating properties, and ordinary chemicals 
produce no permanent prejudicial effect. Tho 
author considers that quartz will be very useful 
in electrostatic apparatus!, for the troublesome 
sulphuric acid may be dispensed with. 
Tho first five-masted ship is about to be con-
structed on the Clydo to the order of a French 
firm. I t will lie of steel, and have a capacity of 
0,000 tons dead weight. 
L E T T E R S TO T H E E D I T O R . 
[We do not hold ourselves responsible far the opinions of 
our correspondents. The Editor respectfully requests that alt 
communications should be drawn up as briefly as jiossible.] 
All communications should he addressed to lite EoiTolt of 
l/i« ENGLISH MBCHASIC, 332, Strand, M'.C. 
All Cheques and Post-office Orders to be made payable to 
J. rAssuoiiK EDWARDS. 
In order to facilitate, reference, Correspondents, lohcn 
speaking of any letter previously inserted, will oblige by. 
mentioning the number of tlic Letter, as well as the page oic 
which, it appears. 
" I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: Eur such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a lbiuitaiti, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks, a vice 
from whence great inconveniences derive their original." 
—Montaigne*s Essays. 
T H E N E W W O L S I N G H A M O B S E R V A -
T O R Y - A L I T T L E P O P U L A R A S T R O -
N O M Y . 
[298o9.]—As many of your readers may be aware, 
our n j i n . reflector has lately been dismounted and 
re-erected at Towlaw Gulf, 1,000ft. above the sea, 
and a fine dome 20ft. in diameter has been built to 
receive it. The domo is the work of Laudrcth 
Brothers, of Wolsingham, and consists of a frame-
work of wood covered with zinc. The walls are 
4ft. Sin. high and are of wood, and the height of 
tho dome is 14ft. There are three shutters, each 
4ft. 6in. wido, running on iron grooves, and fitted 
with friction rollers. The dome rotates by rack-
work, and is carried on eight large wheels and eight 
small rollers. The shape of the dome is a true 
circle, tho shutters also being made of circular 
shape. Tho observatory was first erected in an open 
spaco, and was so made that the dome came into two 
parts and the walls into three parts. I t seemed 
very important that no break should take place in 
the observatory work ; consequently a largo number 
of hands were cmploved in taking the 17< down and 
rc-crccting it. Although the instrument weighs 
nearly two tons, so expeditiously was this managed 
that on tho first day tho telescope was taken down 
and packed, on the second it was transported up 
tremendous banks, and tlio third it was erected in 
its now position. Tho removal of tho observatory 
and of the telcscopo was accomplished without any 
accident. 
As may havo b^eu anticipated, conjecture was 
rifo to an alarming extent during tho construction 
of the observatory. As the whole of tho construc-
tion of the observatory was carried on close to the 
main road, and right in the centre of the little 
market town of Wolsingham, it was tho " cynosure 
of neighbouring eyes " with a vengeance. Work, 
too, was much impeded by tho laudable desire for 
enlightenment. At first, when tlio round walls 
were put up it was behoved to be a new gasometer 
of a patent kind, after thata " sea-on-land " and a 
" merry-go-round " formed tho general belief. One 
aged inhabitant of Weardale refused to be con-
vinced that it was not a new kind of balloon. But 
tho best conversation about it was overheard in the 
primitive Wcardale coach, which runs from Stan-
hope to Wearhcad. One mau was overheard to ask 
another if he knew what " that thing was that Mr. 
Espin was putting up at Wolsingham," and the 
reply was, "Why, man, it's a conservatory; Mr. 
Espm is an astronomist, and that's what ho looks at 
the stars with." When the first cartload of the 
dome arrived at Tow Law it was followed by a 
largo and anxious crowd of young people, who 
refused to be convinced that it was not a travelling 
circus. Then when it was put up it was generally 
taken for a hay-shed. Since that time the minds 
of my good neighbours have becomo reconciled to 
it, though still its curious habit of turning round 
and presenting its shutters or its glass window first 
on one sido nnd then on another, are a cause of dis-
traction. Apropos of tho window, which is in tho 
dome on tho opposite sido to tho shutters, I did hear 
that a difference of opinion bad arisen between two 
fellows. One maintained that as ho passed along 
the road he had seen a glass window. Tho other 
who passed on the same day maintained there was 
none. As it happened, the first passed in the morn-
ing, and the night before work had closed with the 
shutters facing north; tho other passed in the after* 
noon when tho domo had been rotated to observe 
Venus in tho south. I t was said that from words 
they nearly came to blows! 
1 remember somo years ago, when I was observ-
ing with tho 7ft. refractor through a window, over-
hairing two boys arguing ono with tho other. Says 
one, " I say, there's Mr. Espin's microscope." Says 
tho second, "No; it's his telescope,'' whereupon 
tho first answered with emphasis. " I tell ycr it"; his 
microscope that he looks at th • stars with." 
, A friend of miuo has an observatory which he 
sunk in the ground so that the dome only comes 
about 2ft. above the ground at its lowest part. My 
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friend has also a lino cow. One night lie had a 
light in his observatory, and was anxiously watch-
ing an occultation of a star by the moon when sud-
deidy the moon itself was occulted, and, looking 
upwards he perceived the cow looking down the 
object-glass end of tho telescope. 
T . E . E s p i n . 
Tow Law, Darlington, April '20th. 
V E N D S I N I N F E R I O R . C O N J U N C T I O N . 
[29SG0.]—Tins being a specially favourable 
opportunity to observe Venus in inferior conjunc-
tion, it is to be hoped observers will bo on tho alert. 
The following 'little table may bo of assistanco to 
amateurs who have only telescopes with altazimuth 
mountings:— 
Min. „ 
April 2 G . . . . + 21-1. . . .+ 7 -13-0 
„ 2 7 . . . . + 1.5-2....+ 7 4-1 
„ 2 S . . . . + 9-3 . . . .+ 0 24-5 
„ 2 9 . . . . + 3-2... . + 5 44-3 
„ 30. . . . - 3-1 . . . .+ 5 3-5 
It gives the number of minutes which elapse 
between the transit over the meridian of the sun 
and Venus, and tho number of degrees by which 
Venus is lugher. On the last date Venus transits 
before the sun. 
As an example, let us suppose the observer 
wishes to look at Venus on the 29th April. At 
about 12 o'clock ho will point his telescope at the 
sun, and then raise it m altitude 5J°; in three 
miuutes Venus will come into the centre of the 
field of view. Of course, tho observer will use his 
lowest power, and the telescope must be accu-
rately foeussed beforehand. . Venus will be 58" in 
diameter, or one-third larger than Jupitor in oppo-
sition ; but tho crescent will bo very narrow in-
deed, and an exquisite sight if the air is still. 
The best time to point the telescope at the sun 
will be 11.57: but live minutes either way will not 
make much difference. T r i a . 
S A T U R N . 
[29S61.]—SISCE my last letter, which arrived 
probably too late for acknowledgment, I have seen 
Major Watson's remarks (2983;)). To guard against 
misapprehension, I should like to say that the power 
I find most useful with Saturn is 275; on good 
nights I can use 325, and on rare occasions 425 
brings out well certain features of the planet. On 
March 3rd, perhaps the finest night for detiiutiou I 
have ever seen here, the division in Ring A, which 
had been previously detected with the lower power, 
came out clearly with 425. The mirror I used on 
that occasion is described by Mr. "With as " absolute 
perfection." Tho air of this neighbourhood is well-
known for its clearness, and the position of this 
place is elevated above tho surrounding country. 
I t should therefore afford good opportunity for see-
ing what is to be seen. F . H . Kempthorne. 
Wellington College, April 20. 
[29SG2.]—DANS mon dessin de Satunie, reproduit 
dans " P E . M. ," p. 153, if faut fairo les corrections 
suivantcs:— 
1. Le globe doit ctre ombre dans toute la region 
qui est au dessus de la bande sombre principale. 
2. L'ombre qui est au bord nord dtt globe doit se 
terminer par une ligne droite parallele nu bord de 
I'amieau a pen pres; cette ombre occupe done un 
segment geometrique du cerelo qui reprcsento le 
globe. 
3. L a tache blanche a doit etre coutre 1'ombre 
du globe et s'etendre jusqu'au bord .intomo de 
l'anneau B . 
4. L a division Cassinienno doit etre plus noire. 
5. L a bande d'Encke doit ctre plus marquee du 
Cote occidental. 
G. L'aimeau B doit etro legcreraeut ombre a son 
bord interne. 
7. L a bande de Struve ne doit pas occuper tout le 
pourtour de C ; i droite ello le montrait seulement 
a l'extreraite orientale do l'ellipse formee par 
1'aimeau C ; a gauche ellc emergeait de derricre le 
globe et s'arrotait a la pointo occidentale de la 
lunule. 
Louvain, 21 Avril. Dr . Terby. 
[29SG3.]—IN answer to Mr. Hallowes' question 
(29182), I be;; to say that I had no opportunity of 
looking at Saturn between Jan. 20 and Feb. 7 ; but 
on the latter date I have a note that the shadow was 
discernible on either side of the ball. I havo only 
seen the division in the outer ring three times tlus 
year—March 3rd, March 15th, and March 27th; 
but the "anneau brillynt" has been visiblo to me 
in both ansa.' whoever definition was good. 
. . P. H . Kempthorne. 
ellington College, April 15. 
T E E W H I T E S P O T ON S A T U R N ' S 
R I N G S . 
[29804.]—IT may Btterot manv readers of the 
" E . M." to know that Dr. Tcrby's " white spot" 
on tho rings of Saturn ,is now an easy object for 
telescopes of moderate size. Since the lSth inst. the 
spot has every evening boon a prominent object with 
my Gin. refractor, and last evening I tested its visi-
bility with reduced apertures with the following 
results :—With the aperture reduced to 4in. tho spot 
was beautifully seen; with 3Jin. it was also well 
seen, and its lenticular shape could bo just made 
out; with 3in. it was clearly visiblo, but its shapo 
was not defined; while with 2Hn. a bright spot 
could still be seen on careful examination, although 
it would probably havo escaped notice had not the 
oyo been trained to its appearance by tho use of 
gradually dimuushed apertures. The power used 
in all tho experiments with reduced apertures 
was 1G0. 
Kensington, April 23. W . H . Maw. 
[298G5.]—THE wluto spot first noticed by Dr. 
Terby was seen hero with the lOin. dialyte on two 
evenings, April 20 and 21. I t appeared close to the 
black shadow of the ball, and.at first sight gave me 
the impression that it was the effect of contra-st 
between the brilliant rings and the exceedingly 
black shadow; but with higher powers, 320 and 
GOO, aud at periods of steadier defiiution, seemed to 
be like a little round brilliant spot on Ring B . On 
both nights it occupied the same position in the 
ling. Its minute study was difficult, owing to the 
exceedingly bad definition of tho planet here. I 
certainly have never noted anything like it before, 
although I have frequently studied the edge of the 
shadow, to which its proximity still gives a suspicion 
of its being an optical illusion. 
Champion Hill, April 22. Herbert Ingrall. 
[We have also an interesting letter from Mr. 
Elger, which we have to keep back a week, as there 
is not time to engravo a block for this number. 
— E D . ] 
C O P E R N I C U S A N D L O C X Y E R ' S 
" P R I M E R . " 
[298G7.]— T H E drawing in Lockyer's "Primer" 
is a copy of tho ono made by Jas. Nasmyth, and I 
havo always understood that it was a photograph, 
of a model (in tho first instance), and not a draw-
ing at tho telescope, though the model itself must 
have been made from a Htudy of careful drawings. 
I f I am right in so saying, it docs not represent 
Copernicus as actually seen at any given date, 
which is not the case in a drawing at the telescope. 
In Vol. I . of tho Observatory there is a beautiful 
drawing of this grand formation by John Brett, 
which I think would satisfy " Veretatem Teneo." 
In tho Astronomical Itryistcr for 1875 your corre-
spondent will find a very fair critique of Lockyer's 
"Primer," which points out its merits and defects, 
though I cannot say whether or not these latter 
have been avoided in later editions. E . D . 
T H E R E G I O N N E A R C A U C H Y . 
[2986G.]—As two drawings of Cauchy and its 
neighbourhood under morning illumination havo 
recently appeared in the " E . M. ," a sketch of the 
same region, made under a setting sun, between 
R E F L E C T I N G T E L E S C O P E - J A U C H Y . 
[298G8.]—THANKS to Mr. Linscott for his reply 
to my suggestion for a reflecting telescope. 
Would lie kindly inform me whether the rays 
become chromatic beforo emerging from the prism? 
I was ghid to seo our old contributor, M. Gaudi-
bert, follow my sketch with one of his. The ridgo 
S. of Cauchy, according to my skotch, certainly 
seems more like a fault—like tho wall near Thebit 
—than a rill. I supposed its N . edge to be at a 
higher level than tho southern. 
Reading. G . T . Davis . 
15in. C A S S E G R A I N — T H E F R A C T I O N S 
E N G R A V E D ON S H O R T ' S T E L E -
S C O P E S . 
[298G9.]—I A H much obliged for Mr. Linscott's 
reply respecting refractor with inclined plane mirror 
in its axis. I know tho priuciplo had been applied 
to reflectors, but not to refractors. 
Will Mr. Linscott say to what curve he refigured 
the loiu. Cassegraiu mirror, and how he tested it ; 
m 
12 and 13 hours, on the 2Cth August, 1888, 
may be of interest. The cleft »; was very 
distinct, and was traced in a south - westerly 
direction up to the N. extremity of a range 
of hills. Tho object S, which Mr. Gaudibert 
describes as a ridge, and which is shown as such in 
Schmidt's map, appeared for the greater portion of 
its length as a white streak, free from any shadow. 
Near its S.W. end, however, it mokes a rather 
sudden bend, and seems to develop into a true 
though rather difficult cleft, which runs up to the 
base of what is either a curved mountain or broken-
down crater. Two branches running S. from S, 
which are shown in tho drawings of Messrs. Gaudi-
bert and Davis, were also risible as bright streaks 
without shadow. Tho surface of tho surrounding 
marc is dotted with crater-pits. 
Tho instrument used in making these observa-
tions was an SJin. reflector, with powers of 225, 
330. ".•'.'• 
It is possible that the object i is a fault, similar to 
the " straight wall" near Thebit, or that between 
Diophautus and Dclisle. I f so, it would, of course, 
owing to its position, cast a wull-defined shadow 
under morning illumination, and appear as u bright 
line without shadow under evening illumination. 
An observation made when this object is on tho 
evening terminator would probably tlurow some 
light as to its nature. 
Didsbury. Geo. P. B . Hallowes. 
also, whether ho re-worked the small mirror or 
not? If he would also kindly give the result of 
testing on stars it would be very interesting, as so 
many contradictory statements have been mado 
about Cassegrains. 
Tulley's Cassegrain of this same diameter " liore 
200 to 250 at most on the planets "—rule Kitchinor. 
On my own Short's Gregorian tho fraction engraved 
is J88& = 18; and if two "noughts" bo added to 
the numerator the fraction is nearly true, and gives 
the focal lenyth of yrcnt MM roc. This may help 
the correspondent who inquired recently. 
A . S. L . 
C E L E S T I A L C H E M I S T R Y — E A R L I E S T 
A N D L A T E S T . 
[29870.]—OF tho " crazy nonsense" that your 
" F . K . A . S . " ascribed to Nuwton, p. 70 , it seems he 
cannot now quote us ono word ! At least, he lets 
it alone hi his letter, p. 153, to wander into 
" celestial chemistry," of which he assures us (aud 
I quite agree with him) Ilalloy know notlung; but 
which he considers now so exhaustively known that, 
of tho bodies in universal space capable of visiting 
our system as comets, more numerous, as Kepler 
said, than fishes in the sea—yea, than fishes in as 
many seas as the galaxy (formerly eallod uncouutod 
and illllll'll'I'tHfj contains suns—but evory single 
unit, of whose billions has now been " spectro" 
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thai, if Job could riso up again and gazo upon 
the wiuf'-r midnight sky, ho would sco tlio familiar 
, ,,ir tdiation absolutely unchanged, so far as his 
Btuiiisuftod vision would cnahlo him to dctoct any 
alteration. 
Trusting that the experienco of ono who is at onco 
rith'ologian ami a man of scienco might bo of sorao 
EttiSo use and interest to " E . L . G . , " I recommendod 
him to read the little pamphlet, " The Curso of Con-
ventionalism." I regret to find (from letter 30599, 
a. 862) that your infaliiblo correspondent rogards tho 
iciirpenccitcosthima " waste." But in the light of 
past experience, I really cannot fcol surprised at 
this. I suspect that in his heart, if not with his 
lips, ho must always begin tho recitation of the 
(.'rood with "Iboliovo in ' E . L . G . " ' But when 
Mr. Hampden speaks of " poorNewrton " or " poor 
Eh rebel." or " E . L . G . " of " poor Darwin " and 
his " devil's gospel," all compotont scientific men 
know precisely what weight to attach to such utter-
ances. Into his covert (or open) abuso of Mr. 
Bacon I shall dcclino to follow him. The first and 
second chapters of Genesis may—or may not—have 
bees "compiled by a fool"; but as tho Dean of 
Peterborough (Dr. Perowne) said at the Manchester 
Church Congress, " I hold it to bo established be-
yond all controversy that tho Pentateuch, in its 
present form, was not written by Moses." On ono 
tiling I congratulate " E . L . G . " sincerely, and 
that is, that ho has actually written a letter three-
quarters of a column long without tho slightest re-
ference to Noah's flood and a Watery Comet 1 I 
look upon this as a very hopeful sign indeed. 
Apropos of Darwin, I would urgo everyone who 
has not already done so, to read Dr. Wallace's 
" Darwinism," as a perfectly admirable exposition 
of the imperishable theory of our mighty English 
naturalist. 
Cautioning " A Constant Reader " (reply 70127, p. 
30.5) that the arrangement must bo a very imperfect 
one, he might havo a Ramsdcn eyepiece constructed 
with lenses—or, at all events, tho fiold lens—0-952in. 
in diameter, with his lines ruled on the plane face 
next the mirror. Each lens may be 2in. in focus, 
and they must be placed 2in. apart, so that the lines 
so ruled may bo visible. Tho formula for a positive 
eyepiece is this: Divide the product of the focal 
lengths of its component lenses by thoir sum, less 
the distance between the lenses, i n this case tins 
would bo 2 + g _ .j = 2 t l l e equivalent focus of a 
single lens equal in power to tho combination. 
•10-75, a power with which tho 
add tho tangent of its declination to the tangent of 
tho latitude— 
Declination 8" 35' 9-17S799 
Latitude . . 51° 30' 9-900005 
6° 53' 44" sin. 9-079101 
and we get tho sine of a quantity which added to 
or subtracted from six hours (according as the de-
clination is North or South) gives tho star's hour 
anglo. In our present example this is 6° 63'44" = 
27m. 35s. of timo, so wo add this to 0 hours, and 
say that the hour angle of Altair is Ch. 27m. 35s. 
Now, taking this from tho hour of the star's south-
ing 2k. 15m. 31s., wo get 7h. 47m. 59s. a.m. as the 
time of tho star's rising, and adding these two 
quantities, 8h. 43m. 9s. p.m. as that of its setting. 
A Fel low of the R o y a l Astronomical Society. 
93-5 Of course 
emergent pencil would be too largo; but, as the old 
proverb says, " You cannot have your cake and eat 
it." If the lenses were made of sufficient diameter 
to embrace a field of 35', thoir foci might be 
shortened; but, then, spherical aberration would 
como in in an aggravated form. Your correspondent 
must consult some practical optician, and see 
whether he can devise some "dodgo" or make-
shift. I trust by this time that " A Constant 
Iioader " sees the exact nature of the difficulty. 
I am very sorry that Mr. Hugh (query 70218, 
p. 308) has purchased a non-achromatic object-
glass, and can only marvel that it gives a perfectly 
round imago of a star of the first magnitude with a 
jiower of 00 ! As for attempting to seo the comes 
to Vega with such a glass, it is simply out of the 
question. A single lens, ex necessitate, gives an 
image affected both by spherical and chromatic 
aberration. In virtue of the first, ovon with homo-
geneous light, you get a largo number of images in 
different planes. As tho result of tho second, a 
scries of variously-coloured images aro formed; and 
it seems almost needless to add that every increaso 
of magnifying power intensifies these evils enor-
mously. I f your correspondent will tako my advice, 
ho will uso his present objective for a camera obscura 
or a poop-show, and go to somo respectable and 
responsible telescope maker for an achromatic ob-
jective. The dill'ereuco in definition will astound 
him. 
Mr. G. Dixon (query "0292, p. 309) may find thetimcs 
of risiug, southing, and setting of a star simply 
enough, thus: .Suppose that wo wish to know at 
what hour Altair rises, souths, and sots in Lon-
don on December 13th. I will supposo that your 
imcrist has the Nautical Almanac beforo him. 
l'irst, as to tho Star's Meridian passage. On tho 
specified day its It.A. is 19h. 45m. 22"66a., and the 
Sidereal Timo at Mean Noon 17h. 29m. 2G-G3s. 
Taking the latter quantity from tho former, thus : 
19 45 22-GG 
17 29 2G-G3 
S C A S S I O P E I A , A S T A R S H O W I N G 
B R I G H T L I N E S O F H Y D R O G E N . 
[30619.]—Yora readers who have spectroscopes 
should take a look at the spectrum of S Cassiopeia;. 
It was set for on the evening of November 28th, as its 
spectrum bad not, as far as I am aware, been pre-, 
viously examined. Tho star is fine red, but was 
only slightly above the 8th mag. The spectrum 
was at once seen to bo of the third typo; but the F 
lino of hydrogen was also there, and of such 
brilliancy that it was obvious oven with a single 
prism placed before the eyepiece. With two large 
compound prisms tho F hue stood out in a marvellous 
manner in spite of tho faintness of the star. As the 
star does not come to a maximum till the end of 
December, tho spectrum will be within the reach of 
even a small instrument within a few weeks. The 
2 15 5G-03 Wo get 
And turning this Sidereal interval into Mean Solar 
1 ime, by tlio aid of tho bibles on pp. 4S2 and 483 of 
tho A .A., wo finally obtain 2b. 15m. 33'7Gs. (say 
2h. lorn. 31s.), as tho Greenwich Mean Timo of 
Southing of Altair on tho day specifiod. 
To obtain what is called its semidiurnal arc, w 
enclosed drawing of tho larger starB near the 
variable will help any of your readers who havo not 
equatorials to find it, from if/ Cassiopeia;. Its place 
for 1890 is :— 
a lh. 11m. 35s. a = + 70° . 2-C. 
Tow Law, Darlington, Nov. 30. T . E . E s p i n . 
it very distinctly with a Kelner cyepieco, power 90, 
on a 1 {ha. refractor. I send a small diagram, if the 
Editor can find space. I should be glad to know 
what other observers sco here. T . S. S. 
S E L E N O G R A P H I C A L . 
[30G17.]—NEISON says, rc Alfraganus, " West of 
A., Schmidt places three rills with craters, all very 
bright, though ho describes them as being east." I 
have no access to Schmidt's charts, but neithor in 
Noison nor the " Mappa Selonographica " aro any 
rills figured. Nevertheless, I have noticed during 
several lunations since April a comparatively coarso 
rill between Alfraganus and Ilypatia, running in a 
( j i ALrTIAGAHUS 
S.W. direction ; it gives off a curved branch to tho 
S. wall of tho first-named formation. I t was noar 
the terminator at G p.m. on Nov. 2Sth ; on the 30th, 
the moon being then about the first quarter, I saw 
G E M L E N S E S — E F F E C T O F A T M O -
S P H E R I C P R E S S U R E ON H I P - J O I N T 
— A G H O U L ' S T A B L E — A P R A C T I C A L 
P A R A D O X — A C H U R C H W I N D O W . 
[30G18.]—Isr turning over tho pages of an old 
magazine published in 1842, I have lately noted ouo 
or two points which may be of interest to other 
readers of the " E . M. ," as they were to me. 
In an article on lenses made of precious stones, 
the author mentioned somo microscopic objectives 
as having been made for purposes of experiment, 
especially one of garnet (tho colour being of littlo 
importance in so small a lens). A book on gems, 
which I have by me, mentions these experiments, 
as far as diamonds are concerned ;• but says tho 
attempt was given up owing to want of homogeneity 
in tho crystals. This does not seem to mo probable. 
Of course, diamond would be very bard to work into 
lenses ; but for the purpose of microscopic objectives-
its enormous refractive power should counterbalance 
many disadvantages, and pieces of so small a sizo 
should be obtainable of sufficiently homogeneous tex-
ture. But perhaps some reader of tho " E . M." can 
give us full information on the subject. Has anyone 
ever attempted lenses in transparent amber 'i I t is 
very soft—too soft for wear—but of great refractive 
power, and would bo cheap and easy to experiment 
on. I see there is a telescope in the collection of 
the R.A.S. with a rock crystal object-glass. Can 
" F . R . A . S . " say how it works'. 
The next point I noticed was quite new to me. 
I t was an account of experiments made on tho 
human hip-joint in vacuo, which went to prove that 
the atmospheric pressure had very largo effect in 
retaining the thigh bone in its socket, and that the 
weariness experienced by climbers of high moun-
tains was owing more to this cause than to difficulty 
of breathing, since the rarefaction of tho air allowed 
tho bones to separate, and forced the urns ' 
up the unaccustomed task of keeping the joint 
together. The account of the experiment; scrim >i 
conclusive; but can anyone say why the theory is 
not now mentioned (at least I never sail- it before), 
and if it has been exploded, where tho fallacy lay t 
Has anyone seen a table-top, said to bo in tho 
hospital of S. Spirito at Florence, made of petrified 
human viscera '< I t is said to havo been produced 
by a Florentine anatomist, with whom his secret 
died. Has the Bubstanco over been analysed't I£ 
the chango into ngato of flesh has been accom-
plished, the process would be worth ro-inventing, 
for, without constructing such a ghoul's table, vory 
beautiful results might bo obtained. The tablo is 
mentioned in "King's Natural History of Gems," 
a most interesting work. 
A practical paradox, new to some, may lie made 
by cutting-out two discs of card, say, 2in. diameter. 
In tho centre of ono punch a small hole and insert 
a bit of glass tubing, to havo its orilico Hush with 
tho lower surfaco of card. I t is easily fixed by a 
little sealing-wax, and should bo air-tight. 
Now bend tho second disc so as to be slightly 
concave, and lay it, concave sido upwards, ou the 
tablo. Blow violently through the glass tube, and. 
approach the disc fastened to it to the concave ono, 
which, instead of being blown away, will lean 
to/curds tho current of air, and tho two discs will 
adhere tho closer tho stronger tho current of air. 
Tho effect is really extremely curious, and tho 
experiment costs nothing. 
As an example of how easy it is to go wrong 
by jumping to conclusions, beforo investigating a 
(7)4) 
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" I would have everyone write what he knows, and as 
much U he known, but no more; and that not in this 
only, but in allother subjects: For suchapersnn may 
have some particular knowledge and experience of the 
nature of such a person or BMO a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
wdl undertake to write the whole body of physickfl, a vie*-
from whence crcat inconveniences derive their original." 
—Montaignes Essays. 
A L A D Y ' S O B S E R V A T I O N OP T H E 
E C L I P S E O F 1889, D E C E M B E R 22nd 
— M O O N I N G O V E R S O M E F A L L A C I O U S 
L U N A R H Y P O T H E S E S — A N O V E R -
D O S E O F H O M O E O P A T H Y — A N I N S A N E 
" D E L U G I O N " : A N D T H E G A R B I T 
A S S U M E S — T H E E T H E R — B Y T H E I R 
F R U I T S Y E S H A L L K N O W T H E M — 
S A T U R N — " T H E R E D S T A R S " — O B -
S E R V A T I O N S O F D O U B L E S T A R S — 
A S T R O - M E T E O R O L O G Y — L U N A R G L A -
C I A T I O N — T H E L I V E R P O O L A S T R O -
N O M I C A L S O C I E T Y — " F E L L O W S " O F 
S O C I E T I E S — T I M E O F M E E T I N G O F 
T H E R O Y A L A S T R O N O M I C A L - SO-
C I E T Y — P L A C E S O F T H E P L A N E T S — 
W O R K S O F A R C H I M E D E S — T H E 
T E L E S C O P E — A N A R C H A E O L O G I C A L 
S Q U A B B L E : A L I T E R A R Y W O N D E R 
A N D A T U D O R G A T E W A Y . 
[31112.]—An who remember Miss E . Brown's 
charming brochuro, " I n Pursuit of a Shadow" 
(vide letter 2863-1, Vol. X L V I I . p. 1G7), in which 
that lady narrated her long and toilsome journey 
into Russia to observe tho Total Solar Eclipse of 
1887, August 19, and its unhappily unsuccessful 
result, will welcome a now work by the same 
indefatigablo astronomer, entitled " Caught in the 
Troiucs." In it Miss Brown tells the story, in her 
own simple and delightful way, of the voyage to 
the West Indies, at the end of last year, for the 
purpose of observing the Eclipse of the Sun of 1S89, 
December 22nd, which sho happily succeeded in 
doing. I will not anticipate the pleasure of any of 
my brother-raiders by extracting from the little 
book beforo mo, which begins with the voyage of 
the authoress and her friend " L . " on board the 
Royal Mail steamer Tame (which also carried tho 
ever-lamented Father Perry) to Barbadoes, goes on 
to describe the journey from Barbadoes to Trinidad; 
from Trinidad to Port of Spain, and so to Prince's 
Town, whence the eclipso was actually observed; 
gives an account of tho phenomena witnessed during 
the but too curt interval that the sun remained 
hidden, and concludes by an account of the return 
route up to the moment of sighting tho Lizard 
again. There is also an appendix containing an 
account of the illness and death of Father Perry. 
As I began by saying, Miss Brown's last littlo book 
will bo welcomed by all who had tho pleasure of 
reading her first ono; whilo, as to those who had 
not, I would fain trust that theso few words may 
havo tho result of making them familiar with her 
graceful pen and attractive powers of description. 
I think that " Q. E . D.'^ (letter 31353, p. 402) 
might study Sir Robert S. Ball's " Timo and Tide " 
with very great advantage. 
Letter 31300 (p. 463) irresistibly suggests tome 
the dictum of a quondam, well-known Professor of 
Chemistry in Dublin to his class: " The substhanoo 
in this little vial, gentlemen, is wan iv the dhidliest 
poisous known. A single dhrop placed on tho tip 
av a cat's tongue, will sullico to kill tho sthrongost 
man! " 
.Mr. Wenham Getter 31302) and " J . S. C . " (letter 
31303) both take " E . L . G . " too seriously. I t is 
only his fun ; though I am convinced that he has 
gone on repeating that hopeless rubbish about tho 
comet aud tho water that fell from tho sky until ho 
really believes it himself.' I t is quite needless to 
add that not tho very slightest geological traces of 
such a cataclysm exist. Tho language to which 
Mr. Wenham (perhaps not quite unnaturally) 
takes exception is only tho writer's merry way of 
declaring that at what time all tho people hear tho 
sound of pomposity, dogmatism, credulity, egotism, 
and coarse abuse of the world's greatest thinkers 
they shall fall down and worship the golden (?) 
image ot" himself that " E . L . G . " hath set up, and 
that whoso fallcth not down and worshippeth shall 
bo cast into tho midst of the burning fiery furnace 
of Garbottiau wrath and indignation. There is no 
Garbctt but Garbott, and " E . L . G . " is his 
prophet. As they say on tho boxo3 of pills, " A l l 
others aro counterfeits." 
In roply to Mr. Searlo (letter 31305, p. 401), tho 
statement concerning which ho inquires was 
founded on a calculation mado by Sir John Ilcrschcl 
in his " Familiar Lectures on Scientific Subjects." 
This will lie found on p. 282 of tho edition of 1808, 
published by A. Strahan and Co. 
" Anarchist" (letter 31378, p. 407) should by all 
means study the quotation from Montaigne which 
beads your correspondence columns. He, too evi-
dently, is a dweller in towns, who knows less than 
nothing of what ho is writing about. I am uncom-
monly glad that ho does not occupy any land of 
mine : for, with his peculiar ideas as to manure, he 
would not bo many years in converting it into a 
howling wilderness. Did it ever occur to him that 
tho superabundant rain which has fallen (I registered 
it for 22 consecutive days in my gauge at tho end of 
June and tho beginning of July) must have pre-
vented fruit from ripening this year ? The fruit 
has been there, but tho wet has prevented it from 
coming to perfection. 
By the timo this reaches Molboume (say about 
Sept. 12th) Saturn will havo absolutely departed 
from the ken of " A n Old Fellow" (query 71950, 
p. 474), inasmuch as that planet will como into con-
junction with the sun at 7h. p.m. G . M . T . on August 
30th. In fact, Saturn will scarcely bo visible to your 
correspondent until tho beginning of December; on 
the early morning of the 2nd of which ho will riso 
duo E . by N. about nine minutes after midnight, 
and South about half-past six o'clock Moibourue 
Mean Time ; sotting (of course in bright sunlight) 
in the W. by N. somo 52 or 53 minutes after noon. 
He will bo just to the west of tho 4th magnitude 
star a Lconis; and will be recognised as a very 
large star shining steadily aud without any 
twinkling, with a dull lead-colourod light. 
In your "Scientific News" on p. 417 of the 
X X X V I I I t h volume of the ENGLISH MECHANIC 
reference was made to the granting of the Cunning-
ham Medal of the Koyal Irish Academy to tho late 
Mr. John Birmingham, of Tuam, for his now 
classical work on the "RedStars," which had origin-
ally appeared eight years previously in the Trans-
actions of the Academy. Fourteen years have 
now elapsed since the appearance of what Dr. 
Houghton well described as this "unique aud 
important contribution to Science," and it is 
quite needless to say that during this interval 
research has been busy in the field, which, at tho 
date of its publication, it practically covered. 
Foremost among investigators has been that able 
and iudefatigablo observer, the Itov. T . E . Espin, 
who has just brought out an entirely new edition of 
Mr. Birmingham's work, embodying all tho results 
of his own researches. Very notably has the 
spectroscopic part of the volume been brought up 
to date. To attempt any detailed criticism of such 
a book would be entirely out of place here. I t 
must suffice to say that, like all Mr. Espin's work, 
it is admirably done, and that in its present form it 
is absolutely indispensablo to every student of 
sidereal ohromatica, or of tbo physical structure of 
the Stellar Universe. 
Another work of, in this case, considerable 
interest to double-star observers has just appeared 
in tho shape of Part I V . of Vol. I . of tho " Publica-
tions of the Loander McCormick Observatory of tbo 
University of Virginia," which contains the results 
of the observations of position and distance of 217 
double stars south of the equator, mado during the 
years 1SS5-0 with tho 20in. equatoreal of tho ob-
servatory by Messrs. Leavenworth aud Muller. The 
elaborate pains taken to eliminato all recognisable 
sources of error, as described in the introduction, 
coupled with tho size and excellence of tho instru-
ment employed, confer groat value upon theso 
measures ; of which all interested in this branch of 
astronomy will doubtless take care to possess them-
selves as soon as may be. 
Somo idiot has been writing to tbo papers that the 
heavy rain of July 17th (of which mention is made 
in tho sixth paragraph of your " Scientific News," 
on p. 485) was referable to tho conjunction of Venus 
and Saturn at 5h. p.m. on that day, and gone on to 
predict that a recurrence of this downpour will 
happon on September 14, 1891, when the same 
planots will bo in conjunction at midnight. But 
this wiseacre omits to add that tho rainfall of tho 
tho 17th ult. was very notably partial, and that 
whilo more or less fell in tho south of England it 
was dry in Wales, in tho Northern counties, and in 
tho whole of Scotland. Now, for tho nth time, I 
would put this question : Wero Saturn and Venus 
in conjunction in thoso last-named localities on the 
tho day specified, or wore they not ? Over how 
largo (or how small) an area aro thoso plauots sup-
posed to act ? 
In reply to letter 313S0 (p. -ISO), I may tako this 
opportunity of thanking Mr. Peal for tho copy of 
his interesting work on tho " Theory of Lunar 
Surfacing by Glaciation," which did reach mo 
safely, and which I read through with that caro and 
attention to which the temperate spirit and close 
and sustained reasoning of its author entitled it. 
But I confess that I am not yet a convert to his 
hypothesis. I f we are to suppose that the Polar 
snow-caps of tho moon have encroached upon hei-
equatorial region, and, in fact, havo coalesced there, 
it docs not seem to mo that her albedo is ivofully 
too small. According to Zdihior's determination, 
snow rollocts 0'7S3 of tho total light incident upon 
it; whoroas we get only-1730 of tho light which 
tho moon receives from tho sun, and oven this 
proportion would be reduced wore tho lunar surface 
level, and not, as it is, so highly corrugated. But it 
will,of course, be replied that metooriticdust must fall 
in largo quantities upon the moon, and so diversify 
her surface tint. Just so: but does anybody 
bcliove that it always falls in definite patterns ? 
How is it, for example, that this dust has fallen— 
and continues to fall—so thickly upon the floors of 
Grimaldi, Kiccioli, Boseovich, CO., and so carefully 
avoids Consorinus, Dionysius, and Aristarchus? 
That snow should cover the higher elevations on the 
lunar surface (assuming aqueous vapour to exist, or 
to have existed there) is only consonant with our 
terrestrial experience; but to contend that such 
ranges as those of the lunar Alps or Appeniues are 
composed of snow is, in tho slang of the day, " a 
very largo order" indeed. Again, I cannot but 
regard Mr. Peal's hypothesis of tho electrical origin 
of the rays emanating from such centres as Tycho, 
Copernicus, Kepler, Aristarchus,&c.,asquite illusory. 
It postulates the continuation for years, and 
even centuries, of a condition of electrical tension 
absolutely unchanged. How long doos Mr. Peal 
imagine that the most carefully constructed Leyden 
jar would retain its charge ? Does ho not see that, 
admitting that electrical surfaco discharge along 
definite lines might remove meteoric dust lying 
over them; when (in a comparatively short time) 
tho electrical equilibrium was rostored, the dust 
would rain down and re-cover the denuded region? 
I am very far indeod from alleging that there is 
nothing in Mr. Peal's hypothesis, i t is a remark-
ably ingonious oue, and accounts fairly well for 
somo selonographical detail. At present, though, 
it seems to me that tho Scotch verdict of "not 
proven" is that which must bo returned in con-
nection with it. 
i need scarcely say that I havo read with groat 
interest tho letterB that have appeared in connection 
with tho recent unfortunate events which havo 
occurred in the Liverpool Astronomical Society, and 
tho resulting suggestion, so influentially supported, 
that an association having its headquarters in 
London should be established to tako up tho work 
of tho original socioty, which has (let us hope ouly 
temporarily) apparently so entiroly collapsed. I 
fear that there can bo but little doubt that tho 
establishment of an amateur society iu the metro-
polis must very greatly weaken that at Liverpool, 
and practically reduce it to tho condition of a merely 
local one. It is useless for Mr. Banks (letter 31385, 
p. 437) to talk about its boiug " in no way anta-
gonistic to the Liverpool Society." I , for one, 
should try earnestly to deprecate it3 establishment 
were it suggested in any way whatever deliberately 
to opposo that society ; but I cannot see how it is 
possible for the most influential heads of sections 
of tho parent institution (to say nothing of 
othors) to secede, and ally themselves to a new 
one, without inflicting most serious injury upon 
that which they have left. I t appoars, then, to me 
that for tho futuro the two societies will havo to 
work sido by sido, inasmuch as I know privately 
that the formation of the London society has been 
taken up, and is being actively pushed, by at least 
ono official astronomer of high positiou and eminence, 
aided by other men of inilucnco in the scientific 
world. And I am freo to confess that when I find 
a man of Bueh weight and authority in tho scientific 
world as Mr. W. H . S. Monck treated in tho way 
which ho describes in letter 313SG (p. 4S7), I cannot 
wonder at his resisting it. Again, what aro we to 
think of the allegation of " A n Old Momber" 
(mado in letter 31387, p. -1SS), "that part of tho 
valuable property of tho Society was held as a lien 
for debt by tho secretary, and that some of tho 
books had been actually offered for sale " ! This 
is an astonishing story indeed. What law, I 
would ask, common or statute, gives a secretary 
a lien upon tho goods and chattels of a society? 
Wo know that a mechanic being a bailee of goods 
intrusted to him to manufacture has a lieu upon 
them at common law for his wages, and so on ; but 
it was decided in tho case of " Judson v. 
Etheridgo " that evon a livery-stable keeper has no 
lieu upon a horso for its keep, bocauso its owner 
impliedly, if not expressly, stipulates for its pos-
session when required. A fortiori, thou, a secretary 
has no lieu upon books which may bo needed by 
any member of the society for which ho acts, who 
is in total ignorance that any attempt has been 
made to pledge them. Had i been a member of 
tho Liverpool Astronomical Society, and found any 
ono offering any of its books for sale, I should 
very speedily havo seen what a court of equity 
would have had to say to him. Why, ovon 
bankers, factors, and solicitors who have a lien on 
thoir customers' securities or goods, cannot sell 
them. One word in conclusion us to tho appeal 
„ „ , — , - ... -. 
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niiide by Mr. W. H . Daviea (in letter 31388) on 
p. 488. " Audi alteram partem " ia a motto which 
baa alwaya commended itself to the sense of fair-
playof every Englishman, and I can only regard that 
gentleman's request as a thoroughly moderate, just, 
aud reasonable one. Of Mr. Davies, as Treasurer 
of the Liverpool Astronomical Society, I know 
little or nothing; but I do know, as does everyone 
else, that it was to his disinterested zeal, energy 
tact, and self-sacritice as Honorary Secretary tha; 
it owed its inception and phenomenal rise to a most 
important position. 
1 may add that a " A Country Vicar" (letter 
31382, p. 487) is under a misapprehension as to the 
power of members of voluntary associations legally 
to dub themselves " Fellows." This is a privilege 
reserved to chartered societies. Furthermore, I 
would point out that Mr. Reynolds (lotter 31384, on 
tho same page) ia mistaken as to the action of the 
Royal Astronomical Society, which has decided not 
to adopt afternoon meetings, but to continue to 
assemble at that hour of 8 p.m. at which it has met 
for the last fifty or sixty years. 
On pp. 479-80 of the very same number of the 
ENGLISH MECHANIC , in which his own query 
<7199G, p. 497) appears, " J . D. H . " will find, in 
your own montldy "Astronomical Notes," the 
very quantities he is seeking, and by tho aid of any 
star map can plot down the places of Venus, Mars, 
and Jupiter at transit. Their times of southing are, 
of course, given in your tables. For example, ou 
August 1, Venus was a very little to tho north of 
tho very wide double 4th-mag. star T Leonis, aud 
croased the meridian at 2h. 41-Gni. in the afternoon. 
Mara transited at 7h. 19-Sm. p.m., and was Bituated 
nearly on a line from Antures to S Scorpii, while 
Jupiter was to be found to the S . E . of v Capricorui, 
and southed at l ib. 5G-0in. 
" A . M . " (query 71998. p. 497) will find that 
there was a translation of the works of Archimedes 
iu French made by Peyrard, and revised by De 
lainbre. This was published in Paris in 1809. "We 
have not got this in the Library of the Royal Astro-
nomical Society; but I fancy that it will be fouud 
at tho British Musoum. 1 have heard of—but have 
never Been—a translation in Germau, published at 
Stralsund between GO and 70 years ago. 
There is not one single question among those 
comprised under the heading of query 72021 (p. 
498) that has not been answered ten or a dozen 
times, and more than one of them perhaps twenty 
times over, in your back volumes. Imprimis, 
" A. N . " may learn how to determine hia magnify-
ing powors from letter 30313, Vol. L . p. 31 (it ia in 
No. 127G, for Sept. G, 1889). This covers his No. 1 
aud 2. Next, he may test his telescope (which, 
however, is too small for any useful astronomical 
work) upon the objects given iu letter 31312 (p. 
122), just four weeks ago. Thirdly, he can find the 
plauots, as I have just pointed out above to 
" J . D. H . , " by tho aid of your monthly "Astro-
nomical Notes," and any star atlas whatever. 
Finally, a hunt through tho indices of back volumes 
will refer him to tho method or methods of making 
probably every form of mounting by which a tele-
scope has been, or can be, carried. 
To everyone who appreciates (what schoolboys 
call) " a jolly row," I would commend the perusal, 
in the July and August numbers of your contempo-
rary Knoivlcdye, of the correspondence between 
Lord Grimthorpe and its Editor re the proposed 
demolition of the Tudor gateway of Lincoln's Inn. 
Every now and then our own Editor pulls corre-
spondents up for indulgence iu what may be 
described as the fortiter in re (as contradistinguished 
from the situviter in modo); but I really think that 
among recent examples of the polemical employ-
ment of forcible, idiomatic English, the letters of 
Lord Urimthorpe in the periodical referred to dis-
tinctly " take the cake." 
A Fel low of the Roya l Astronomical Society. 
L U N A R G L A C I A T I O N . 
[31413.]—IF Mr. H . Stooke (31193) wiU carefully 
read my letter again, I thiuk he will see that I have 
not " overlooked " the probability that as the moon 
cooled the whole of tho water, still liquid, would 
havo been absorbed, lucchunicully or chemically. 
1 have studied both Proctor and Neison for some 
years now on this very question, and find them 
equally ambiguous. My letter was intended to 
show that in the moon's present surfacing wo have 
no evidence of a long temperate era of erosion and 
sedimentary rock formation (by rivers), such as we 
soo iu our own geological soriea, and that this total 
abseuce of river drainage—in the present lunar 
surfacing—has led many (erroneously, as I take it) 
to suppose that what we see ou the moon is the 
result of volcanic action, and a surfacing by Iakea 
of molten rock. 
l'rof. Judd, in his " Volcanoes," pago 305-G, puts 
the case in a uutuhell when ho says : " Our nearest 
neighbour among the planets—the moon—appears 
to ho destitute of both atmosphere and water. 
Under these circumstances we find its surface—as 
m might expect—to be composed of rocks which 
appear_to he entirely of ignooua origin." How 
I'i"f. .ludd rououciluu this with the well-known 
dictum which he endorses, that "without water 
there can be no volcano" I cannot imagine. 
Those who advocate a final surfacing by volcanio 
agencies and lava lakes (while the temperature was 
possibly 1,000° F , and, of course, all the water was 
above the surface as clouds of aqueous vapour), do 
not, as far as I know, insist on a long era of subse-
quent aqueous erosion, such as our earth is in now, 
and for the simple reason that all the evidences 
clearly veto such a view. They assume, apparently, 
that after the volcanic and lava lake era was over, 
and as secular temperature fell, the rain torrents, 
due to condensed aqueous vapour, were all absorbed 
as they fell by the cinder rings, lava floora, and 
surface generally, and no rivera were possible, 
hence no sedimentary rocks were formed. Likely 
enough (by such a view), for long ages, and until 
the secular temperature fell below the boiling point 
of water, the rain would boil off again aa fast as it 
fell, and could not flow aa rivera. 
But a time must come at last, as the globe cooled, 
when the falling "seas and oceana" would acour 
off every trace of the cinder rings and volcanic 
debris, and sculpture the whole surface—as in our 
case—with river valleys. Thia is precisely where 
the difficulty in re the volcanic surfacmg culmiuatea. 
Not only is there no evidence of any temperate aud 
erosive era supervening after the volcanic, but the 
evidence is overwhelming against such a view. 
The vast rings are not sedimentary forms, it is 
evident, and aa I before put it, " the surfacing ia 
laid in defiance of all drainage." Hence my remark 
that, by the volcanic theory, the atmoaphere witli 
its aqueous vapour must have been "whisked off 
like a garment, leaving the globe in a state of incan-
doscent nudity." Proctor saw thia difficulty, 
but did not solve it—i.e., as to how the " seas and 
oceans," formerly all in the atmosphere, came down 
as water, and left no trace of the ages of erosion 
noeded in such a caae. 
ThoBe who go in for a final surfacing of our 
satellite by volcanic agencies hardly realise, I 
think, the lesson taught us by the study of our 
terrestrial sedimentary rocks, which ia, aa I take it, 
that for millions of years after the molten or semi-
incandescent era was over, our globe has been 
almost entirely surfaced by aqueous erosion, 
Bculptured by it until all outward truces of the 
igneous era are gone, as I said in a previous letter. 
I think the moon has, ages ago, passed through 
the temperate era of erosion of air, ruin, and river, 
and has reached the stage beyond one of greater 
refrigeration than Mars with his attenuated at-
mosphere and larger polar snow caps—one where 
secular temperature has fallen so low that all the 
surface water has been converted into anow and ice, 
the nutria into aolid floe-covered ice fields, and the 
(so-called) land surfaces all heavily snowed. But 
at the same time, there seems ample and clear 
evidence of two kinds—that the moon still retains 
and slowly givea off heat from tho interior. 
I see that Mr. S., like some others who concede 
that there may bo enow on the moon (the Editor of 
Knowledge included), look on the snow aa capping 
the lunar mountains. This would leave all ring 
formation as groat a myBtery as ever. My view ia, 
that all we aee ou the aurface, as peaks, ridges, 
rings, and even the vast maritime ranges, are 
formed wholly of snow. > 
The ring of Messier formed of piled anow, derived 
from condensed aqueous vapour raised from the 
aunk (lake) interior; the ring of Tycho, GO miles 
acroas, piled around in the eaine way; the ramparts 
of Bailly, of Crisium, and even of Mare Imbrium, 
formed in like manner. (See my letter in " E . M." 
No. 1200, p. 371, " Where did the Ring of Schiller 
come from P ") 
I cannot see where we are to draw tho line 
between Messier, 9 miles across, and Mare Im-
brium, 700. 
To those who may smile at the idea of the raised 
rings and vast maritime mountain ranges being 
formed of BHOW derived as aqueous vapour from a 
lagoon or sea of water, I commend the remarks of 
Mr. W. F . Denning in Nature, June 3rd, 1880, 
104-5, in re the brilliant aiiow deposit bordering 
the seus on Mars : " The exterior edgea of many of 
tho well-defined aeas on Mara are very brilUant, aud 
their boundaries very definite. Those brilliant 
outlying borders remind one of the light areas often 
abutting on tho dark spots of Jupiter, only in the 
case of Mars they are more extensive and mora 
pormauont, and altogether dissimilar in form. I 
on a globe with little or no atmosphere during 
glociation. 
It has been objected that enow ranges 2tXM 
high or so could not posaibly exiat, but that, glacier-
like, they would sink, become ice, and glide off. 
Undoubtedly ao if on our earth; but ou tho moon 
gravitation is Jth of oure. Terrestrial tea on the 
moon would be lighter than cork to us, ami lunar 
auow would be of an almost inconceivable Hghtaea*. 
In falling and packing down ou the moou tln-re 
would probably be losa than Jth tho mass in u i 
equal volume of our snow. If an inhabitant of our 
earth could etep from the car of a balloon on to a 
lunar snow mountain, he would, I tiiks it, shoot 
down through it for over half a mile ere his two 
atone (say) of weight could be arrested. 
But though of ao light and llocculont a nature, 
the lunar snow mountains, riaing into an intensely 
cold vacuum) would to ua appear, and practically 
be, as permanent as our mountains. With us tho 
lower layers of deeply-piled Bnow become pressed to 
ice, and I see no reason why this should not bo the 
case to aome extent on the moon. 
Regarding solar heat melting tho lunar snow, I 
may say that I have just had it from the highest 
authority, that " aa to the theory of ghiciation, I 
find no difficulty aa regarda the probable tempera-
ture of the moon's aurface." S. E . Peal. 
Sibaagar, Asam, India, June 21. 
may iustauco a peculiar case of thia bright bordering 
in the immediate region east of the Kaiser Sea on 
Mara. Ou several occasions thia was so striking us 
to vie with the bright patch about the North Pole." 
Lutor ou he Buys that ** Tho uppeurances described 
are absolute surface markings," ami not due to 
clouds, &o. From what we can see ao far, tho 
condition of Mara aeonis about luidway between 
that of our earth aud moon. 
It appears to me in a semi-glacial stage with 
'attenuated atmoaphore" and large polar snow 
caps, and I cau see no reason why we should 
express surprise at a heavy snowfall round the 
lunar nutria and lagoons of water, if it ia nutural 
(uud suun) ou Mars, It is precisely tho place where 
we should expect to find the Buowfull heaviest, 
P L A N E T A R Y I N F L U E N C E ON 
W E A T H E R . 
[31414.]—I HAVE just read the letter of 
"Tempus," and the remarks of " F.H.A.S." 
(31228, June 13), on the above subject, and though 
I do not want to support any theory of tho cause of 
weather changes just now, 1 would be aorry to see 
mquiry on that subject dropped. 
Our seasons differ greatly in many respects: one 
year is wet, another dry. One Bummer is very 
stormy, another year the aame mouths are generally 
calm. There is never an effect without a cause, and 
to discuss the causes of weather changes is perfectly 
legitimate, aud for you to encourage such inquiry 
by publishing it is, I think, your duty. 
The seasoua, we know, result from the earth's 
motion around the sun, combined with tho inclina-
tion of its axis ; the earth ia in the aame part of its 
orbit, and its axis is iu the some poaitiou oa it was 
on tho same day of the same month on previous 
yeara—Bay at the commencement of winter, Nov. 
lat, and if no other CUUBO acted than tho earth's 
position in relation to the sun and tho intimation of 
its axis to the plane of the Ecliptie, the winter 
weather would commence at that date each year. 
We all know that some of our winters are early, 
others late ; and last year we, at Toronto, gut very 
little at all, although Canada often gets very severe 
winters. 
Something more than the position of tho oarth in 
its orbit must cauae these great variations from the 
averugo. 
In Canada wo got Bome cyclones passing as a rulo 
from west to east (roughly), but BOUIC years wo get 
more than double the number which we gut on other 
years. There must be aome cause for this difference. 
What ia it V 
Again, tho average of tho storm-centres in their 
eastward course are in some years uioro northward 
in other years more southward than in other yeara; 
we would like to know the cause of thia change. 
Let me beg " F . R . A . S . " (whoso useful letters I 
much admire) to aid iu aolving theae ami other 
questions of ahke uature. Patience and perseverance 
will accomplish almost everything ; never nand a 
few wild guesaes—they will soon dio; but something 
valuable may be suggested which will help to solve 
the difficult question of weather. A . Elv lns . 
Toronto, Canada, July 21. 
T H E L . A . S . A N D I T S O F F S H O O T . 
[31415.]—THEUE aro Beveral, like myself, who 
will probably join the proposou new organisation 
while retaining connection with tho Uverpool 
Society. Another aoeiety with headquarters in the 
Metropolis would offer advantages, especially to 
those resident in the South of England. It would 
be in more decided touch with tho K.A.M., and 
possibly might gather influence from an occiuioinl 
uae of its rooms, a circuinstaiico not entire!? with-
out precedent. The council of the R.A.S. aeouis t« 
fool kindly towards amateur ajtcoswrfeal associa-
tions, arising from tho fact that u largo pn.p.r 'i * 
of tho Fellows aro amateurs, many of (beta hewn*; 
iug to the L.A.S . or kiudrud local association-!; Net 
are the true feeders of tho moru advanced upe.Mainl-
and professionals. There is no reason why <>•"" 
should be anything but amity between t'" >'' 
societies. The new London amateur newt] 1 
not, and I believe will not, entertain any o 
Iciudliest feelings towards th» eldor a»>"-i»!>"'• 
Liverpool. Doubtless there will ho m l 
emulation between the two socictici; • "'• '• 
no necessity for rivulry. The very gwi.ut of '<-u 
science, ami the auimus of our best •»•» ' ' 
Indeed, it appoura tu mo that all Men *• >' 
whether tuuy be county or Imperial, | M * J I » * 
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mutually aidful, and provoko ono anothor to diligent 
enquiry and industrious work. 
Tho aniatours of tlio Anglo-Saxon raco wi l l not 
i'md two amateur societies too many—and I fool 
suro that two journals, if carefully edited and frooly 
illustrated, wi l l ho doubly wolcomo—and probably 
promote tho sale of such cxcollont and moro 
advanced publications as tho Observatory', but 
amateur journals should bo equally up to dato, and 
punctual in issue. I t is a matter of regrot that the 
Council of tho L . A . S . should have suspended the 
sectional work, for tho real work in bygone time 
has boon largoly dono by tho monihors of soctions. 
L o t us hopo tho Boctiimal work wil l bo in tho 
ascendant in tho two societies, and astronomy, which 
is oxciting a yearly increasing interest, wi l l bo largely 
promoted. 
Portland. W . B . W a u g r h . 
A J U N I O R A S T R O N O M I C A L S O C I E T Y . 
[31110 . ]—WITH reference to M r . Monck's lottor 
(No. 31331!) in your issuo of J u l y 18th, you wi l l , 
porhaps, allow mo to say that a society upon the 
lines which M r . Monck has suggested is now in 
process of formation, and that I shall be moat 
pleasod to receive tho namos of those who would 
like to join it. I may say that the provisional com-
mittee already numbers many of our most earnest 
workors, including most of those who made the 
Livorpool Astronomical Society what it was in the 
days of its activity and success. I trust noxt week, 
with your permission, to bo ablo to publish a full 
list, together with our formal programme. 
E . W . M a u n d e r . 
Hyde House, Ulundi-road, Blackheath, S . E . 
[ W e are very glad to hear i t ; and we strongly 
rocomracud all who wish to see such a society 
started to join at onco, and to tako care, by their 
own active participation in tlio work and manage-
ment of tho Society when formed, to avoid the evils 
which have wrecked the Liverpool Astronomical 
Society. Our columns aro freely open to M r . 
Maunder and the provisional committeo for any in-
timations they may wiBh to sond of the progress of 
the preliminary steps about to be taken, and when 
tho Society is working prosperously we shall be 
pleased, as far as possible, to second its endeavours 
and promoto its usefulness al l over the world.— 
E D . " E . M . " ] 
T H E P R O P O S E D A M A T E U R A S T R O -
N O M I C A L S O C I E T Y A N D T H E L . A . S . 
[31117.1—I AM not at all surprised at the growing 
demand for a new astronomical Bociety for ama-
teurs considering tho way in which the L . A . S . has 
failed to perform itB functions of late, and, so far as 
I am ablo to judge, there is little hope of its re-
gaining its old place of honour aud usefulness. 
Though I would not seem to "speed the parting 
gues t" by giving him a kick behind when going 
down hi l l , yet I think the timo has now arrived 
when tho non-local members of the L . A . S . , who, in 
fact, form an overwhelming majority, should take 
tho matter into their own hands, and insist on 
having a society thai wil l meet their wants. Should 
such a society bo floated on the lineB laid down by 
M r . Monck, I should feel it a pleasure to give in 
my name as a member, and to aid it in whatever 
way I could. There is abundance of work to be 
done, work which I know can be well done by 
amateurs; it does, therefore, seem a pity that 
science should Buffer from want of a suitable 
organisation to bring the scattered army of workers 
into action. 
I n conclusion, I should not havo noticed the 
letter of " Vm Victis " but for the implied insinua-
tions it contains against the best friend tho L . A . S . 
ever had, and I should certainly support M r . Davies 
in his demand for a comploto investigation, feeling 
confident that gentleman would have nothing to 
fear from the facts being made widely known. 
"W. S . F r a n k s . 
[31118.]—THERE aro ono or two letters in your 
columns of the 1st inst. which call for notico on my 
part . 
T h e Kev . M r . Mitchell thinks the success of tho 
proposed society would have beon assured if insti-
tuted by tho R . A . S . I think BO too, and was 
anxious that it should have been so instituted. B u t 
though the R . A . S . as a body has not taken up tho 
i project, I can at least say that many of its leading 
members are not hostile to i t ; nor is any rivalry 
intended. M r . Mitchell is quite correct in saying 
that I am " certainly not in the counsels of t h o " 
( L . A . S . ) " Society," when I state that it has decided 
on becoming u purely local organisation. I have 
not been " in tho counsels of the Society" during 
any part of tho timo that I was a vice-president, 
and I believo other non-rosident members of the 
council are in tho samo position. B u t I havo 
no reason to think that tho Society moans 
to turn ovor a now loaf, and give tho non-
residents a real, instead of a nominal, sharo in 
itB management. O n tho contrary, statements 
have beeu circulated (apparently by authority) that 
they have secured " a strong local eounoil" for next 
yoar, with " a popular local antronomor" as presi-
dent. I n one aonso, no doubt, the socioty dooa not 
seek to become local. I t doBiros to retain non-
resident raombors with a purely local management, 
and, as far an I can gather, a proforenco for local 
over gonoral objects. B u t in this I do not think it 
is likely to succeed. A s to tho pecuniary difficulties, 
tho last balanco shoot Bhowed ovor £ 6 0 to debit. I 
was sinco informod that errors had beon discovered 
( I did not hear to what amount) in this balance-
sheet ; but that, on the other hand, there were u n -
discharged liabilities at the passing of the account 
which probably excoedod the amount of these 
liabilities. Y o u wil l perhaps bo surprised that one 
who was a vice-president until BO recent a date 
should know BO littlo of the affairs of the Society as 
I do; but the fault does not rest with me. I f , how-
ever, tho Society was not in pecuniary difficulties, 
why did the publication of the Journal cease ?—a 
publication which has not yet beon resumed. 
But , as I already stated, tho proposed society is 
not intended as an opponent of the L . A . S . I , for 
one, would have been a member of both but for 
very recent events, and I know others who are 
likely to be members of both notwithstanding the 
attempt which is being made to place them in oppo-
sition to each other. I think London is a much 
better centre for a national society than Liverpool, 
in which view most of your readers wi l l , I behove, 
concur, and though the management must to a large 
extent be local, we have at al l events a larger locue 
to deal with. W . H . S . M o n c k . 
A u g . 1. 
[31419.]—Aentra on the suggestion of M r . W . J . 
Reynolds (letter 31384, p. 487), I also desire to say 
how pleased I should be to enrol myself with such 
an institution, and I have no doubt I could find 
several other students of physics who would gladly 
hail the privilege. B u t , although it is Bcarcoly 
worth haggling about, it is not yet clear to me that 
" A m a t e u r " is tho best descriptive adjective for 
such an aseociation, seeing that there is already held 
out the prospect of some professional assistance. 
W h y not the " Genera l ," the " Br i t i sh ," or—since 
" o u r s " are the people for the thing — the 
" E . M . " ? Being fairly well occupied throughout 
the week myself, a punctual, well-edited Journal 
of such an association would be to me an almost 
priceless boon. 
Fr iday night laHt, at 10.30 p.m., Jupitor, with 
satellites 1, 2, and 4, formed a delightful little 
picture in my 3in. refractor, power 90. Such views 
of any heavenly body do come as trea'tB aftor tho 
superb (for the ducka!) weather of the early 
" summer." Surely, ye meteorologista, there must 
be some great climatic change in progress ovor our 
is land: it had never used to bo always ra ining! 
I have had not a single view of Mars throughout 
the opposition. T w o parallel equatorial belts wore 
more clearly defined on Jupiter's disc on F r i d a y 
night than I had ever before experienced, and tho 
flattening of the poles was very obvious. I am 
not quite clear as to why the edge of the disc of 
thia planet generally appears to me BO—tremulous— 
if I may apply the term. Saturn always admits 
of sharp definition. I think I havo alBO read 
somewhere that Jupiter is intractable in this 
respoct. W h y ? H a s his more highly-heated 
condition ever been suggested as the possible cause 
of this. 
Climbing Parliament H i l l , Hampstead, last 
evening, at sunset, and looking over the palace of 
Westminster, above a bank of fog which bespoke 
the entity of Fathor Thames, I was surprised to 
deacry what appeared as a row of enormous gas 
jets flaring away moBt prodigally. O n applying a 
field-glana to aid tho solution of the mystery, I 
discovered as the cause the glass of the Crystal 
Palace flashing in the rays of tho sotting sun, 
distant, as the crow flies, some ton miles. I havo 
no doubt the small angle subtended by the individual 
panes of this structure Been from Buch a distance 
was the cauao of tlio twinkling, which, viewed over 
tho gloom of the metropolia, looked remarkably 
pretty. " W B l l a m G o d d e n . 
36, Gayton-road, Hampstead, N . W . 
August 4th. 
[31120.]—I FOR one shall be very pleaBed to join 
such an association as has been sketched by M r . 
Monck in his very excellent letter on the Bubject 
(31332). I t is ovident that there is already a con-
sensus of opinion in favour of starting it, and I am 
confident that there is a very wide field of action 
open to it. The 1 sooner it IB begun the better. 
Owing to distance from London, I could not hope 
to tako part in the preliminary arrangements; let 
UB hope that Borne of our very able amateur astro-
nomers resident in England wi l l bo able, aa Bug-
gostod by M r . W . J . Reynolds (31384), to meet 
togethor, and arrango the preliminaries for Btarting 
tho now association. 
I feel I must be echoing tho sentiments of very 
many amateurs in astronomy when I say that time 
was when we looked forward with great interest to 
the appearance of the excellent Journal of the 
Liverpool Antrnnnminol Socioty, whore amateurs 
could read the productions anil opinion* at amateur*, 
and all felt that tho Bpirit of observation and dis-
cussion of colostial matters was vastly quickened by 
such intollcctual intercourse B u t , alas ! that bond 
of communion has now vanished, and it behoves UB 
to look olsewhoro for a vohiclo for our contribu-
tions. Lot us hopo it wi l l not bo long ore all resi-
dents in tho Brit ish Islos, and that empire which 
almost oncirclos tho globe, may again look forward 
to tho regular and prompt appearance of tlio organ 
of astronomical amatours. 
One word as to tho provinco of tho Royal Astro-
nomical Socioty. Many soom to think that the 
papers of amateurs are excludod from that Socioty; 
but one has only to glance through tho Monthly 
Notices to see how many papera are contributed by 
amateur aBtronomers. Provided tho work bo sound, 
I am sure there i8 no bias whatever as to admission 
of papers by amatourB as • compared with the pro-
ductions of profosBionalB. A t tho samo time, as 
correspondents have observed, the geuoral charactor 
of the papers of the R . A . S . is above tho work of 
most amateurs, and there is ample room for the 
existence of the proposed association, which also, 
as M r . Monck has observed, need in no way clash 
with the local society at Liverpool. 
Haulbowline, A u g . 2. E . E . M a r k w i c k . 
T H E T E L E S C O P E . 
[31421.]—MB. CALVBR (letter 31313, p. 423) says 
that he used the zone test for his spocula until he 
abandoned it for bettor methods. Many amateurs 
would be glad if he would give an intelligible 
description of a method of testing specula better 
than the Foucault tests aa described by M r . Wassel l 
and others in the columns of the " E . M . " I am 
not asking his method of working or correcting— 
that he has a right to keep secret—but only his 
method of testing. 
A . W o o l s e y B l a o k l o c k , M . D . 
Gateshead, J u l y 28. 
R A I L W A Y B R A K E S F R E E Z I N G . 
[31422.]—AFTER the results of the Carlisle acci-
dent, it iB hardly necessary to ask it the vacuum 
brake freezes. Of course it does. ' 
T h e following figures give a Bummary of the 
different classes of failures of the vacuum brake 
through water and ice, as recorded in tho Board of 
Trade returns for the four years 1880, 1887, 1888, 
1889:— • 
No. of cases 
reported. 
T r a i n pipo blockod, choked, fu l l of ico, and 
train ran past Btation, thus causing immi-
nent danger to the paasengors 13 
Train-pipe blockod, choked, ful l of ice or 
water. F o u n d out in time, thus only 
causing delays 65 
Hoae-pipes frozen on, or off, plugs would not 
couple or uncouple 30 
Cylinder, piston, or diaphragm sticking, due 
to ice, water, or frost 79 
Unable to create vacuum, maintain vacuum, 
or release brake, due to ice, or frost, or 
water 6 
Ball-valve—tho valve frozen 6 
Reversing or cut-off valve frozen 2 
Drip-valvo frozen 15 
Brake gear clogged with ice S 
Total number of cases recorded in four years in 
which the vacuum brake failed on account 
of water and ice 214 
M r . Doeloy and M r . Archbutt say the vacuum 
brako does not freeze. T h e n what reply do they 
give to those 214 cases ? 
Manchester, Aug . 4. A n E n g i n e e r . 
T31423.] — T H E experiments referred to by 
" L o c o . " are of no value whatever in deciding tho 
question. T h e conclusions at which theso two 
gentlemen arrived are ludicrous and in flagrant 
contradiction with the results obtained in practice. 
T h e Board of Trado Returns demonstrate plainly 
that failures of the vacuum brake through ico ore 
frequent, nnd likely to prove fatal . The experi-
ments of Messrs. Deoloy and'Archbutt appear to me 
to have been made for tho purpose of rehabilitating 
the automatic vacuum brake, or giving some kind 
of support to that questionable report of Colonel 
R i c h on the Carlisle accident. According to theso 
gontlomen, wo are to believe that tho vacuum 
brake is essentially a dry brake, whereas it is super-
abundantly proved that water collects in it, and tho 
formation of ico is no unfreqnent occurrence. Whence 
comes this water is easy to fiud out. V a c u u m 
brakes cannot be kept as perfectly air-tight as com-
proasod-air brakes. A i r penetrates through many 
Joints; besides this, the air admitted to the pipe at 
every application or roloaso of tho brakes ia the 
carrier of a certain amount of moisture which is 
deposited on the walls of tho pipes. 
The experiments of Mosars Deeloy and Archbutt 
are laboratory researches and nothing else; they 
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11 H I E comet discovered Ijy M. Coggia a t 
J L Miirseillcs, on the 18th ult., is at tho timo 
of writing in Loo, and may ho observed with 
instruments of moderate power, owing to tho 
absence of moonlight; but it is very low down, 
tho position for liorlin midnight being given by 
Dr. liorberich on Aug. 15 as It. A. l l h . 10m. 45s., 
IV. Dec. 2 T 31'2'. I t sets about two hours after 
sunset. 
Denning's comet (e 1S90) was observed by M. 
Charlois at Nice on tho 25th ult., and Mr. Den-
ning writes us that l lerr licrbcrieh has computed 
its perihelion as 1S'.)0, Sept. 24*7673, M.T. Berlin. 
His cphemcris gives tho position for Berlin mid-
night on Aug. 15 as R .A . 15h. 23m. 46s., 
K . Doc. 51" IS'. Tho brightness will bo l'7fi as 
compared with unity at timo of discover)-. Tho 
comet is moving rapidly towards Corona, and is 
at presont, says Mr. Denning, situated between 
tho stars Beta I.outis and Iota, Theta Draconis. 
At the meeting of " Old Boys " at Stonyhurst 
College to consider what shapo tho memorial to 
the lato Father Terry .should take, it was decidod 
that tho suggestion to havo a largo telescope 
would best accord with tho deceased's tastes, 
and it was resolved that a 16in. cquatoreai 
should bo tho memorial of the distinguished 
astronomer. 
A curious error of the typos has appeared for 
some time in our Astronomical Notes under tho 
heading of " T h o Sun," where "sidereal timo 
at mean moon" has escaped the attention of 
many, though anyono interested knows that for 
"moon" he should road "noon," and probably 
many havo th< .ght it what it is, a literal error, 
but it certainly shows how mero " slips'' can be 
repeated. 
Tho Rev. T . E . Espin has issued in tho 
Cunningham Memoirs of tho I t . I .A . a new edi-
tion of Birmingham's " Cataloguo of Bed [Stars," 
in which ho calls attention to tho " striking" dis-
agreements amongst spoetroscopists. Ilo says that 
in stars of type I.c (Group L ) whoro tho hydrogen 
lines and D, aro bright, tho lines vary. That in 
stars with typo I I I.c one or more of tho hydrogen 
lines may bo brilliant and the othors invisible, as 
in Mira, whero y and <J wore conspicuous, but 
there was no trace of c and i ' . In the casos of It 
Andromeda;, It Cygni, and S Cassiopeia), the ex-
tremely brilliant 1" lino was detected after tho 
maximum. In Vogei's typo I.fl, tho hydrogen 
lines may really be faintly bright, and in or.o of 
the stars of this class tho existence of other bright 
lines is proved, and they will hence, probably, bo 
found in othors. Tho total number of stars "con-
tained in tho Cataloguo is 1472, of which 766 aro 
given in tho lied Star Cataloguo, 620 in the list 
of ruddy stars, and 77 in an addendum. Besides 
theso there arc 52 " bright-lino" stars. Seven 
new variables w^rc detected by Mr. Espin during 
tho four years of observation, and ho concludes 
that tho work of discovering new rod stars in tho 
northern heavens is completo as far as magnitude 
8-5. 
The death is announced of a well-known 
" whaling " captain in tho person of Mr. Adams, 
of Dundee, mastor of the steamer Maud, in 
• which ho was returning when ho was taken 
suddenly ill, and was landod. at Thurso. Captain 
Adams, in his nearly twenty years' experionco of 
Arctic seas and weather, was ablo to givo much 
useful advice ; but the Times must bo curiously 
mistaken when it says ho was wrecked somo 
years ago within a " few miles of tho North 
Pole." 
Dr. Nanscn's expedition to tho North l'olo 
will, it is stated, start in tho spring of 1802. 
Capt. Svcrdrup, who will tako tho command at 
ecu, is at present on board a fishing-boat in tho 
• Arctic seas, practising manu-uvring among ico. 
Dr. Nansen wishes his crew to consist wholly of 
Norwegian sailors, but will admit somo foreigners 
among the scientific stair. 
Prof. l i . S. "Woodward, who was for many 
years chief geographer of tho 1T.S. Geological 
.Survey, has been appointed assistant in tho U.S. 
Coast and Geodetic Survoy. Beforo his connec-
tion with the Geological Survoy, Prof. Wood-
ward was assistant astronomer of tho U.S . Transit 
of Venus Commission. Ho was chairman of the 
Section of Mathematics and Astronomy of tho 
American Association for tho Advancement of 
Science in 1889, and is well known for his 
investigations in mathematics, astronomy, ami 
physics. LETTERS TO THE EDITOR. 
The notion that the moon has an influence on 
tho weather has not been supported by any 
scientific evidence. Dr. G . Meyer, a German 
meteorologist, has, however, recently made a 
study of synoptic charts, and, on eliminating 
local infi nonces, has found that tho moon from 
Septombor to January lowers tho height of the 
barometer when at tho full, and raises it during 
her first quarter. This, or any other effect, is 
not observable in other months. 
Advantage is being taken of tho Eiffel Tower 
to obtain high pressure through a manomctric 
tube (tho height of the tower) containing 
mercury. M. Cailletet proposes to utilise the 
enormous pressure—about 400 atmospheres, so it 
is said—for his researches on tho liquefaction of 
gases, and interesting results may be looked for. 
Very interesting, no doubt, with a pressure of 
noarly 6,0001b. 
I n tho Univorsity of Romo has been opened a 
Laboratorio di Psichologia Sporimcntalo, in con-
nection with tho Anthropological Institute. Its 
superintendent is Prof. Scrgi, whoso work in 
medico-psychology is well known in Italy and on 
tho Continent. 
The town council of Edinburgh will renew 
their invitation to the British Association to moot 
in that city in 1S92. The Australasian Associa-
tion for the Advancement of Science moots at 
Christchurch, New Zealand, on Jan. 15, 1S91. 
Thn Russian Government has ordered that all 
medical and pharmaceutical students shall be 
henceforth accustomod to tho decimal system of 
woights and measures, with tho viow of making 
this system the only legal one for prescriptions 
to bo written in after tho lapse of five years, as 
it is intended to abolish altogether the use of tho 
so-called Nuremberg weights, which aro still in 
very general use in prescribing and dispensing. 
Much nonsense has beon written about tho 
"execution by electricity" in New York. Ono 
would fancy that no man had cvor boen killed 
by the current in the ordinary course of his 
duties, or by accidentally short-circuiting the 
leads of some electric-lighting plant. A l l the 
samo, the subjoct is very repulsive 
Trof. St. G . Mivart has accepted the chair of 
Philosophy of Natural History in the University 
of Louvain. 
Tho Gorman Government has addod con-
siderably to the annual subvention to the Station 
ot" Manna Zoology at Naples, so as to make it 
more than over the resort of students in natural 
history from all parts of tho world.. 
A special train bearing 150 Pennsylvania 
editors was run on July 15 from Baltimore to 
Washington at an extraordinarily fast gait. I t 
left Baltimore at noon, and thirty-five minutes 
later had travellod 42 miles. Tho speed averaged 
72 miles an hour, or allowing for starting and 
stopping, at least 80 miles for the greater part of 
the run. At least that is tho calculation of an 
American paper. "We cannot guaranteo tho 
exactitude of the statement. I t is a fact, we 
believe, that a Midland train did run from 
Wigston to Bodford a littlo whilo ago in 45 
minutes 35 seconds (a distance of 45 miles 
53 chains) ovor somo severe gradionts, but that 
was not dono in America. 
Brake T r i a l s in Belgium.—An intorostin 
scries of brako trials has just been concluded on the 
Belgian Stato Railways. A train of GO goods 
waggons, fitted with tho quick-acting Westinghouso 
brako has been experimented with oil tho long and 
steep inclines of tho Luxemburg line between 
Libramont and Jemollc. The experiments wore a 
great success in every respect, and this long train 
with loaded and empty waggons was taken down a 
bank somo IS miles long with the greatest ease. 
Tho train was constantly under porfoct control and 
tho speed was kept practically uniform. All 
present were unanimous in then* praise of tho 
unproved Westinghouso brako, with which the 
handling of a train with 50 waggons is as easy as 
an express train of three' carriages. The Belgian 
Stato Railways intended to put this train into 
regular servico at once, and contemplate tho fitting 
of a considerable quantity of goods waggons with a 
quick-acting Westinghouso brake. Various other 
trials were made, all equally successful, and in tho 
quick stops tho train of 50 waggons was brought to 
rest within 300 yards (much less than the length of 
tho train), from a speed of 41 miles per hour on a 
falling gradient of 1 iu 02. 
[We do not hold ourselves respnn.tibl* for the opinions of 
our correspondents. The Editor respectful!'/ requests iliat all 
oommunications should be drown up as briefly as possible.] 
All communications should be adelressed to tl*: EDITOR of 
ffaE.voLisn MECHANIC, 332, Strand, W.C. 
All CJteques and Posl-ofice Orders to be made pat/able to 
J . PASBUORK EDWARDS. 
•#* In order to facilitate reference, Correspondents, tohe.r. 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as lite page 0» 
which it appears. 
" I would have everyone write what he knows, and as 
much as he knows, but no more; and that not ia this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittanco of his, 
will undertake to write the whole body of physickR, a vice 
from whence great inconveniences derive their original." 
—Montaignes Essays. 
A J U N I O R A S T R O N O M I C A L S O C I E T Y . 
[31437.]—IN compliance with your courteous 
invitation, I send you herewith a draft of tho 
programme of the now Astronomical Society, 
together with the list of the provisional committee, 
as at present constituted. Tho present being the 
holiday season, many of those of whose sympathy 
with our enterprise I feel assured are away from 
homo, and I have not been ablo to communicate 
with them. I would again invite intending members 
to send their names to me, and I would thank you 
for the numerous accessions which havo already 
resulted from tho prominence you wore good enough 
to bestow on my former letter. I would ask that 
subscriptions be not sent until a treasurer is ap-
pointed. E . Walter Maunder. 
Hyde House, TTlundi-road, Blackheath, S .E . 
Xame.—The British Astronomical Socioty. 
Membership.—Open to all persons interested in 
astronomy, ladies as well as gentlemen. 
Ifeadi/ttarters.—In London. 
Entraacc Fee.—Five shillings; optional for mom-
bors joining before Jan. 1, IS'Jl. 
Annual Subscription.—Half a guinea, or members 
may compound by a single payment of six 
guineas. 
Objects.—Tho association of observers, especially 
those with small optical means, for mutual 
help, and their organisation in the work of 
astronomical observation: tho circulation of 
current astronomical information ; and the 
encouragement of a popular interest in 
astronomy. 
Methods.—The arrangement of members in sections 
or departments of observations, under experi-
enced directors. The regular publication at 
short intervals of a journal, to contain 
Reports of tho society's meetings, aud of 
its observing sections ; Papers by members, 
and Notes on current astronomy. The holding 
of meetings, not only in London, but also at 
provincial ccntreB, wherever the number of 
members justifies it, and tho members them-
selves desire it. The occasional delivery of 
lectures, practical, educational, or popular, 
where they aro desired aud can be arranged 
for. Tho establishment as soon as practicablo 
of a Library. 
Manaijcmcnt.—By tho usual officers and a council, 
of which the directors of the sections aro to bo 
ex officio members, tho other members being 
elected by the society, members at a distance 
from London voting by post. Members of tho 
council precluded from attending the meetings 
of the council are to be punctually and fully 
informed of the business transacted thore, and 
in all important matters in which such a course 
is practicable, aro to be invited to communicate 
their views to tho secretary for submission to 
the council meetings. A paid secretary to bo 
engaged for the routino work of tho society. 
Provisional Committee.—T. W. Backhouse, Rev. 
John Bone, D. Booth, Miss E . Brown, 
G. Calvor, G . S. Criswick, G . T . Davis, 
A. M. W. Downing, M.A., P. F . Duke, T . G . 
Elger, Rev. T . E . Espin, B.A., W. S. Franks, 
W. H . St. Quintin Gage, J . E . Gore, M.R.I .A. , 
N . E . Green, H . Grattiu Guinness, D.D., H. P. 
Hollis, B.A., Rov. F . Howlett, M.A., W. 
Huggins, D .C .L . , L L . D . , I I . Ingall. Rov. S. J . 
Johnson, M.A., J . Harvoy Jones, S. T . IC <e n, 
F . L . S . , T . Lewis, Maj. E . E . Markwick E . 
Walter Maunder, W. I I . Maw, Arthur Moa, 
W. I I . S. Mouck, M.A., Capt. W. Noble, 
Jas. G. Petrie, C. L . Princo, G . M. Seabroko, 
K . J . Tarrant, Rev. W. R. Waugh, A . Stanley 
Williams. 
[ 3 1 4 3 8 . ] — M Y views with regard to the above aro 
probably identical with those of many who looked 
to tho L . A . S . for light and leading, and aro once 
again groping disappointedly in darkness. I was 
deeply interested in the L .A.S . and its excellent 
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Journal; but when the latter deteriorated, and 
finally succumbed, my interest in the society ceased. 
Not being a Liverpudlian, nor affected by the local 
bickerings and jealousies, the Journal was to mo 
the society, and as it has dropped I look for instruc-
tion elsewhere. To my mind, London is, par 
i.u i Hi nee, the centre for a now society. The gentle-
man who does the secretarial work should be 
remunerated, and everything done to place ou the 
soundest and most attractive basis the publications 
of the society. As for the title of the new venture, 
why not call it " The Astronomical Association" ? 
Hut, whatever its name, let its publications be such 
as to command tho interest and attention of every 
English-speaking astronomer, bo he amateur or 
past-master in the science. Mere, in a word, lies 
tlu teeret of success. Idr is , F . R . A . S . 
T H E P R O P O S E D A M A T E U R . A S T R O -
N O M I C A L S O C I E T Y . 
["1139.]—THE formation of this society seems to 
have reached a more advanced stage than was 
apparent when my previous letter (31384) was 
written, and it is to be hoped that there will be a 
satisfactory response to Mr. Maunder's letter. The 
next week" or two will probably decide whether a 
fair start be made with a goodly number of members 
and a reasonable prospect of success, or another 
weak society formed that will be in difficulties as 
soon as the initial enthusiasm has cooled down. 
It almost goes without saying that everyone 
who joins and who joins promptly will 
help to bring about the former • result. To me 
therefore appears the plain duty of every 
amateur astronomer who desires the manifold help 
t':i3 society can render him, not to hesitate a 
moment in throwing his influence and support into 
the movement thus happily begun. When, too, 
the project is so fortunate as to secure tho assistance 
at the outset of distinguished astronomers who can 
benefit little from it themselves, it would ill become 
the amateurs to whom the society should prove so 
valuable to show supineuess or neglect. There are 
reasons for appealing thus. In the first place, it 
must be confessed that, numerically considered, the 
amateur astronomers are but a feeble folk ; and it 
is much to be feared that unless the bulk of those 
who love the science join hands, the necessary 
numbers will not be obtained. But the necessary 
number must be obtained. "Oue swallow does 
not make a summer," neither will a handful of 
:nernbers, however earnest they may be, make a 
successful society. Again, too, the amateur 
itxonoraer is for the most part a modest, Retir-
ing sort of individual, painfully conscious of how 
small a fraction of the astronomical field he has 
managed to explore, aud given generally to plodding 
on silently, even when help and sympathy would 
be most earnestly appreciated. But if ho can be 
induced to come out of his shell on this occasion, 
there seems a good chance of obtaining all that he 
can reasonably expect in this direction. With these 
considerations in view, it does not seem superfious 
to hammer a little at tho desirability of a strong 
effort being made. 
Perhaps a word of explanation is due from me 
concerning the misstatement about the It.A.S. I in-
advertently made in my previous letter. My infor-
mation was simply derived from the reports of the 
meetings in the Ubsercalorg, Iwheuco I gathered 
that the point in serious dispute was whether four 
o'clock or five would prove most suitable. One or 
two influential members, it is true, deprecated any 
change ; but the council seemed to tell the Fellows to 
do as they pleased in the matter. The real decision, 
in quite a different direction, does not seem to have 
been reported in the same journal. Hence my 
mistake. W . J . Reynolds. 
Stamford Hill. 
L I V E R P O O L A S T R O N O M I C A L S O C I E T Y . 
[31-110.1—THERE is one sentence in the letter of 
" F.It .A.S." to which I have turned more than 
r-uce in the desire to find some possible ray of hope 
that the L . A . S . might bo resuscitated with a 
prospect of renewed usefulness and credit. The 
se of " F . R . A . S . " is that in which he expresses 
'. hope that the collapse of the L . A. S. is " only 
*':;nporary." I have myself strongly indulged this 
hope till now; but I fear that, notwithstanding the 
anguine opinion of Rev. W. R. Waugh, that the 
unoteura of the Anglo-Saxon race will not find two 
amateur societies too many, two societies officered 
in the spirit evidenced by such letters as that signed 
•' VIE Yictis " would be too many for the Anglo-
Saxon race. The very existence of a second astro-
nomical society depends upon the adhesion of such 
men as those who were the life-blood of the Liver-
pool Society in its palmy days. Elgor and Sadler, 
Espin, Perry, Moncks, Denning, Franks, Goodacre, 
and. others, made the society what it was. How 
many of these might bo expected to remain among 
the followers of a society constituted after the 
manner announced by the warlike spirit of the one 
who screams in the voice of calumny to the cry of 
" Vic Victis " r 
If the L.A.S. could hixve been helped out of its 
present pitiable condition by a thoroughly repre-
sentative council appointing a really active and 
reliable local committee of management, which 
should be responsible to the council for fully laying 
before them individually the whole state of the 
affairs of the society in Liverpool, overlooking the 
management of the library, the arrangements for 
meetings, the reading of papers, &c, as well as the 
control of local officers, then tho old platform would 
be preferable to a new one; but this appears to be 
by no means possible in the pass to which things 
have now come, and the society which Mr. Maunder 
is now organising must be that of tho future. I 
hope to become a member of this new society, 
though I had hoped up to tho present timo that the 
old one, which has been so singularly useful until 
wrecked by the obstinacy of some local officials, 
who appear to have taken the management of its 
affairs out of the control of the council, would have 
been rehabilitated with an entire change of adminis-
tration. I fear that now this hope must be dis-
missed as impossible. The only course that remains 
is to strengthen the ranks of the new society as 
speedily as possible. I am glad to see tho name of 
Mr. W. S. Franks again in your columns, and I 
reciprocate very fully his demand for a complete 
investigation in behalf of Mr. W. H . Davies. I do 
know, as says " F . R A.S. ," that it was to this 
gentleman's zeal, energy, and unvarying courtesy, 
that the society owed much of its original success 
and popularity. It would seem, from an examina-
tion of the treasurer's accounts for 1887-8 and 
18SS-9, SB published in the Journal of November 
last, that the subscriptions of many members must 
be in arrear, considering that only 3G9 were received 
out of a total of Oil. I know full well how hard it 
is to get people to remember their liabilities in the 
way of subscriptions, and successive appeals largely 
increase the item of postage. The arrears of sub-
scriptions would seem to be amply sufficient to 
extricate the society from the debts due to the 
printer and treasurer, which by those reports seom 
to be about £49. The number of meraberB seems to 
have greatly decreased between 188S and 1889, for 
the accounts of the former year are credited with 
499 subscriptions, as well aB 13G admission fees, 
while in the latter year there were but 309 subscrip-
tions, and yet 05 admission fees. It may also be 
well to iisk what is to become of tho Oin. equatorial 
telescope, the 2Jin. transit, s. clock, &c, which were 
vested by T. E . Rylands, Esq., in three trustees for 
the use of the society conditionally ou the society 
providing an observatory f Are those who con-
template carrying on the society prepared to carry 
out these obligations, or are these valuable instru-
ments to become lost to the advancement of astro-
nomy ? Are the books to remain under the lien to 
the secretary, all equity notwithstanding ? Such 
books and instruments cannot become the property 
of a new society. Can two junior astronomical 
societies exist together, or can the present condition 
of things in the L . A. S. be altered ? 
The number of members of the L . A. S., according 
to the last Report (7th) was 080 ; but the last pub-
lished list (1SSS) numbers 378. 
John Bone, F . R . A . S . 
St. Thomas's Vicarage, Lancaster. 
[31441.] — I QUITE agree with Mr. W. H . 
Davies (letter 313S8) that " Vie Victis" should haul 
down his colours and let us know-who he is. It seems 
to me decidedly unfair for a correspondent to 
insinuate all sorts of charges (much worse for being 
vague and indefinite), under an assumed signature. 
As an old member of the L .A.S . I have watched its 
course with very considerable interest; and as an 
outsider, not mixed up with party strife, I have 
noted in its history two periods of progress and 
success. AVhen Messrs. Espin and Davies, together 
with two or three others, started and managed it, 
they drew round them several well-known friends 
in the astronomical world, and everything went 
forward beyond, I should imagine, their most 
sanguine expectations. And this continued until 
the abovo-named gentlemen, being unablo to give 
the necessary time to the active management of 
affairs, were compelled to vacate their posts. Then 
followed a period of great depression and almost 
collapse ; I think it was in 1880._ At very consider-
able inconvenience Mr. Davies again undertook the 
secretaryship, upon which old workers rallied round 
him, aud success seemed assured. Unfortunately 
for the Society, he found the duties occupied too 
much of his time, and once more he had to resign. 
After that, it cannot be denied that things fell to a 
very low ebb: Mr. Espin was driven out of the 
Society (we all remember the late Secretary's letter 
in your columns on that subject, and that straight-
out- from-the-shoulder reply he got); old friends 
reluctantly dropped away, and we find ourselves 
stranded in our present position. As an amateur I 
strongly feel the need of somo such Society, and 
sincerely hope that a way will be found, either to 
raise the L . A . S . to its old level, or to form some 
new Association. Personally, I do not care a rap 
whether the management is in London, Liverpool, 
or any other city, and it seems to me exceedingly 
small-minded to allow jealousy, as to whether ouo 
place or another Bhould have the direction of affairs, 
to hinder the success of a much-needed association. 
In conclusion, I would just add that the subscrip-
tion to tho L .A.S . was far too small; in fact it 
always surprised me that, in its prosperous days, so 
much was done on so small an income. I hope 
some plan will bo quickly found, either to revivify 
the old, or to form a new Society. 
Stamboul. W . E . Jackson. 
P R O C T O R ' S " O L D A N D N E W 
A S T R O N O M Y . " 
[31442.]—A WEEK or two ago " F . R . A . S . " 
(p. 101). after mentioning the long dolay in tho 
appearance of Part X L of above work, asked if 
any reader could give information as to when the 
work would be continued. As a subscriber to it, I 
had written Messrs. Longmans ou this point, and 
as I have not seen any answer to " F.It.A.S.'s " 
query, I give a short extract from their reply. 
Speaking of the editor of the volume, they say : 
" We have just seen him, and ho promises that 
Part X I . shall be ready this month (August), and 
that he will complete the work with as little delay 
as possible." 
Whilst writing, may I ask if " F . R . A . S . " would 
be kind enough to stuto publisher's address aut} 
price of Grant's " History of Astronomy " in his. . 
next letter to tho " E . M." I have failed in an, 
endeavour to get this information from local book-
sellers. Gamma Draconis. 
Galashiels, N.B., August 9. 
H O T A I R ON T H E MOON, E V A P O R A -
T I O N O F I C E , See. 
[31443.]—EITHER Mr. Stooke or tho Ivlitor of 
Knowledge seem to have made somo mistake re 
" hot air " on the moon, taking up moisture from 
the interior to become snow at the surface. _ 1 
hardly think Mr. Rauyard would make this mis-
take, as there is very little evidence o£ the pressure 
of air in the moon, hot or cold. 
In my theory of glaciation I have been careful 
not to postulate any atmosphere, and, Indeed, 
none is needed for "the transport of so-called 
"moisture." 
As far as I can sec, a small amount of aqueous 
vapour at a temperature about zero is ail that 
seems needful to account for the traasport am! 
deposition of snow on the surface. On OUT earth 
both ice and snow evaporate at — 30*or -1"' C , 
and tho amount of "vapour of water" Deceases 
less aud loss, even in vacuo, down to, say, — •<"' or 
00" C , when it is practically nil. 
Let us assume a deep fissure in the glaciated 
crust beneath the snow-covered surface, pas-inn 
down hero and there to where the temperature i» 
higher. Now, anv aqueous vapour at, say,- — 0' C. 
or 32' F . , given oft theuco by exhalation or ejection 
into tho outer void, where the temperature ou the 
right side may fall us low as - 200' C , needs must 
be turn to snow, and yet no air, cold or hot, bo 
needed for transport. I take it that tho minute-
"crater cones" found all over tho surface havo 
been due to this cause; they aro found in sunk 
floors, on maria, on central cones (as in Gassendi), 
conspicuously on clefts, aud on tho poles as well as 
the equator. 
Obviously a late feature, they scorn to me a 
demonstration that tho moon is, as it w-ere, iwelt-
ing cold steam at these pores in her skin, and that 
this cold steam at, say, - 01 C. or so, piles as snow 
at these orifices, the universality of the feature 
showing us that the era of solar influence is over. 
The Nimbi and brilliantly white patches here and 
there indicate, as I say in my pamphlet, that perhaps 
at rare intervals some "gas" may pass out with 
tho aqueous vapour, and, on reaching tin- outer 
void, scatter the snow particles into the well-known 
"haze" or "cloud," which, on subsiding, is tho 
bright patch or nimbus. 
While on this sul.ject I might say that I look on 
"crater cones" aud "clefts" as really beautiful 
evidence that our moon has yet a huge store oi 
initial heat which is slowly passing oft. 
1. —The "crater cones" are due to the passage 
of aqueous vapour, from warmer substrata, to tlio 
surface, where it piles over tho orifices as snow, 
tho heat escaping. 
2. —The "clefts" as duo to subsidence of tho 
crust, especially at Maria, on to the shrinking 
nucleus, und it seems strange that our aelenographers 
should not have seen this, after studying the 
arrangement of tho cleft around Mare Sereuitatis, 
or the parallel clefts over the shoal dividing 
Humorum from Nubium. 
In referring to'the probable effect of solar heat 
on the moon's equatorial surfaco, I think many 
omit to take into account tho enormous reduction 
of temperature which must tako place during the 
long lunar night, on the dark side, where, for 310 
hours, tho surface is exposed to a temperature of 
_ 073° c , or -159° F (seo Prof. 0. A. Voting's 
"Lunar Heat" in the" E . M . " for June 20, ItSgd, 
p. 310). It may well bo that the temperature 011 
the dark side falls so. low that solar heat during'tho 
ensuing "day " cannot raise the temp, to zero O. 
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| j bed at Ds. by John Murray. By that time ho 
will have gained a sufficient mastery of his subject 
In enable him to select works for himself. Ho may 
1,-i'in thn study of tho microscope with "Practical 
Microscopy," by G. E. Davis, price 7s. 6d., pub-
1. bed by W. 11. Allen and Co., and then procure 
M Carpenter on the Microscope," published by 
I n -1 A. Churchill, prico, I think, £1 Is. 
' " I ' . C. V ." (query 72172, Vol . L I . p. 563) wi l l 
be quite safo in photographing Proctor's repro-
•i ii-, of Rutherford's lunar photographs, i f he 
I not do so for exhibition or sale, 
i itrongly recommend Mr. Bean (query 72188, 
Vol. L I . p. 563) to carofully study pp. 1146 to 1156 
inclusive of Vol. I I I . of lloltzapfiel's " Turning aud 
Mechanical Manipulation." 
Three or four years ago I referred more than once 
in these columns to a bizarre hypothesis started by 
M . Folio, tho Belgian Astronomer Royal, of the 
diurnal nutation of the earth's axis (ENGLISH 
MECHANIC, Vols. X L I I . p. 4-10, XL1V. 171 and 
(20, £ C.) Your excellent contemporary, The Obser-
tetafffa too, pointed out Bhortly tho fallacy of M . 
1' .Ira's mode of procedure, but apparently with but 
tittle effect. Like a notorious promulgator of (his 
<.., n—or other people's) "theories" in this country, 
tlieollicial head of Belgian astrouomy hus gone on 
simply making assertions, in sublime disregard of tho 
objections which have been established to his " dis-
covery " ; but i t would appear that, at, last, that 
very competent critic, M . Lehmann-Filhi-s, has 
BenonaW discussed the whole question in a contri-
bution to tho Astronomischc Nachrichten, with some 
very conclusive results indeed. I n short, M . Lch-
mann-I'ilhcs shows conclusively that M . Folie's 
alleged proofs of diurnal nutation (the one derived 
from the comparison of the azimuths of a circuin-
polar star, and the other founded on tho variations 
of the meridian marks at Strasburg) are perfectly 
worthless, inasmuch as the first rests on a calcula-
tion which scekB to determine three—or even four 
—unknown quantities by two equations of condi-
ditiou, and knowing what practical astronomers do 
of the inevitable influenco of instrumental errors, 
tho worth of these results may bo accurately esti-
mated as nil. As for M . Folie's second alleged 
proof, it has its origin in an absolutely inexplicable 
confusion between Time, and Sidereal Timo. By 
this time my brother astronomers wi l l probably 
agree with M . Lchmaun-Filhes in his conclusion 
(as given in VKtoile Beige). " C'est que les 
preuves, jusqu'ici donnces en faveur do l'existence 
de la nutation diurne, no repoBont sur rien." 
As I write there lies before me the third edition of 
M . A. Lancaster's valuable " Listo gencralo dos 
Observatoires ct des Astronomes, des Socict.'-B etdes 
Revues Astronomiqucs," which, as a kind of 
astronomical directory, wi l l 1)0 found very useful 
indeed by all astronomers who havo corrcspoud-
enco with their confreres, either in their own 
country or abroad. I t commences with a list of 
irly every observatory of any importance in the 
world, in connection with which particular pains 
have been taken by tho editor to secure the greatest 
racy in their geographical co-ordinates ; iu fact, 
h i list might bo advantageously employed to correct 
theso data in those which appear in tho Nautical 
Almanac, the (loitnaissuncc des Temps, and tho 
Jlcrlincr Jahrbuch. Then we havo an account of 
the constitution and object of overy existing society 
conncctod with astronomical science, which is 
followed by a descriptive list of the principal 
peietitjUe biM-etinn, ennnnfttecs, ,V c, Vomit,Iv. \v,» 
l.-.io e-.f il..|;t,r» (it in. >mte el' nut I , >ll. 'Inlet. I publica-
t ion ' . on.l tiller that a tint of the utlliiott and 
i i , l . i , . . . . . I all the beat-known astronomers in the 
World; the work concluding with a similar directory 
of astronomical-instrument makers. I t is furnished 
with a copious, in fact exhaustive, nominal index 
to the entire work. Tho mistakes aro singularly few. 
I Bote that the lamented Dr. Guthrio's naino still 
appears among thoso of tho living men of science, 
and that (leneralTcnuant'a late address, and not his 
present one at Ealing, is given; but so far have 
detected no more errata. Every astronomer should 
posse: ,n's useful littlo book, which is published by 
Hayez,. 4 Bnaateb. 
Do no., ihu lotters which have appeared on theques-
tion of Iti doctors v. Refractors (and notably such a 
one us that of Mr. Muschamp Porry, 31514, on p. 11), 
furnish yet additional proof of the truth of the 
aphorism, tha t " I t in not so much a question of tho 
telescope, us tho man at tho cyo-cud of i t . " 
I n reply to Mr. Tothill (query 72201, p. 20) I do 
not think that ho can improve on Proctor's large 
Star Atlas for general purposes, unless ho chooses to 
go to the cost of procuring Mr. Ottam's splondid 
scries of Star Charts, which you reviewed on p. 232 
of your Lth volume. These contain even' ob|oct in 
tho " Celestial Objects," and tho " Cycle, together 
with numerous additions from other sources. I 
think that my querist must bo mistaken about tho 
insortion of Pia/.zi's Stars in Webb's hook, un-
accompanied by their R.A. and Dee. I havo run 
cursorily through tho volume as I sit hero at mv 
library table, and havo failed to find a single 
instance of such omission. 
As to 'Mr. Totliill 's difficulty concerning Right 
Ascension and Docliuatiou (query 72205) ho wi l l , I 
think, require but littlo recondite study to overcome 
it . I f wo supposo the plane of the terrestrial 
equator to be produced to the Heavens i t wi l l trace 
out tho celestial equator there; a circle of course 
everywhere 00° from each pole of the sky. Now 
our geographical co-ordinates of latitude and longi-
tude answer precisely to declination and right 
ascension. For example. London is 51° 30' north of 
tho earth's equator, and is said to bo in 51° 30' North 
Latitude, just as y Dracouis is 61° 30' north of the 
equator of tho heavens, and is Baid to have 51° 30' 
?>orth Declination. In a similar fashion, as wo take 
Greenwich for our torrestial initial meridian and 
say Melbourne is in 9b. 40m. East Longitude; so, 
taking that part of the celestial equator on which 
the sun's centre is situated as ho crosses i t at the 
Vernal Equinox (the technical "Fi rs t Point of 
Aries " ) aB our starting point, wo say that tho right 
ascension of f LCOIUB—which is reckoned towards 
tlio oast—is 9h. 40m. Mr . Tothill must refer back 
to pp. 551 and 029 of your X V t h volume for ex-
plicit directions for tho adjustment and uso of an 
equatoreal. 
I think that the prism of "Remo's" camera 
lucida (query 72213, p. 20) may possibly waut 
cleaning. I f his own sight is normal, the images 
seen in i t have no business to be hazy. I am 
practically certain that he is wrong about one of 
his round glasses being plane. I t is doubtless a 
convex lens of very long focus, and is used to bring 
tho paper and pencil point to a focus simultaneously 
with the objects seen b)' reflection iu tho prism. I f 
one of tho glasses is plano-concave i t must be de-
signed to serve the same end for a myopic draughts-
man. 
Curiously enough, I have never seen Tractor's 
" Mysteries of Time and Space " ; but I think that 
" F . C. V . " (query 72219, p. 20) might advan-
tageously study Sir R. S. Ball's excellent littlo book 
" Time and Tide," published by tho Society for 
Promoting Christian Knowledge. 
The mistako mado by Sir. Webb (query 72228, p. 
21) is akin to that of UBing a knitting-needle to 
prize up a heavy balk of timber with. Instead of 
6ix-figure logarithms, ho ought to have employed 15 
or 20-figuro ones to obtain a rigidly accurate result 
in such a piece of involution as his. Wi th six-figure 
logs, tho result is trustworthy (save towards tho 
end of the tables) to seven or eight figures; with 
seven-figure logs, to eight or nine figures, and so 
on. 
In answer to Mr. Grant (query 72252, p. 21), the 
formula from which I computed the dip from 
Snowdon is that given in Chauvcnet's " Spherical 
and Practical ABtronomy" (p. 177), which takes 
account of atmospheric refraction. I t i s : Dip 
= 5S 82" sj height qf eye in foet. Young's is pro-
fessedly only an approximate ono. But I do seem 
to havo made some odd mistake, as tho real dip is 
only 68' 35". 
Query 72257 (p. 21) is not a very easy one to 
answer, as so much depends upon tbo acuteness of 
the observer's vision, and his idiosyncrasy to boot. 
But I should say that Hyperion is the most 
difficult object among those named by " A . C , " 
though i t iB run hard by Mimas aud the two 
inner satellites of Uranus. Oberon and Titania 
and the satellito of Neptune are somewhat easier. 
With reference to Neptune himself, a t i n . refractor 
with a power of 300 or so, wi l l Buflico to show that 
i t iri not a star ; but that, is all . The highest mag-
nifying power employed en the ulan,moth l,i,-U 
lofi.ietor Is 3,30(1, „ i „ | n,„ liuvoit ISO. 1 am 
igiliMiiut of tin* greatest nnipliiU-atinu of which 
the Ott. Puisimstown reflector admits, but have 
an impression, well or i l l founded, that very high 
powers are never used with i t . 
A F e l l o w of the R o y a l A s t r o n o m i c a l Society. 
T H E N E W E D I T I O N OF T H E R E D 
S T A B S . 
[31531.] — W I L L you allow mo to thank 
" F . R . A . S . " (let. 31412, p. 511) for his kind re 
marks on the new edition of the " Red Stars," and, 
at tho same time, to correct two Blips in a note on 
the same in your " Scientific News," p. 527 ? Tho 
"s t r iking disagreements " amongst Bpoctroscopists 
which are there referred to, were mentioned by 
Mr. Birmingham, and not by me. and Mr. Maunder, 
in a lato number of the Observatory, which I 
cannot this minuto lay my bands on, says that 
tho disagreement is more apparent than real. The 
second correction is that line 11 tho first hydrogen 
line, is printed c in mistake for C. 
May I point out one or two lines of research in 
connection with the red stars which possessors of 
small telescopes might take up , First of nil, 
many now stars havo been added to the cataloguo, 
and in many cases there ore no observations of 
them except by the discoverers. Thcso require careful 
observation to detormino whether thoy should be re-
tained iu any future edition. Thcroaro numerous stars 
in the cataloguo, and in tho additional list of ruddy 
stars which are too far south to l>o observed in 
England. Theso require attention badly, aud i t is 
to bo hoped that these lines may meet tho eye of 
Bomoone in tho Southern Hemisphere willing to 
observo them. A second lino of research would 
a careful investigation of ;i.o magnitude 
stars by comparison wit i i neighbouring 
Many of the stars of the third typo ore probabh 
more or leas variable, but win 
small, the difficulty of de 
apparent variation of 1 
caused by a bright back.,, 
the two stars under con. 
selective absorption in the atu 
suspicion, too, that refl 
brighter than refractors, 
apertures a great field is open in 
observation of the red stars. The 
information is, for the most part, 
some cases entirely waufit.g, especially tu 
of Southern stars. T. E . 1 
Towlaw, Dariin^ton, S, t, j . 
the variation is 
i t is great. A n 
... I itooe may be 
by the position o2 
possibly, by 
iBphero, I have a 
T H E P E B S L - - i I i D I A l T . 
[31532.] — I AM glad that tho qu 
caused such interest among your readers, . , 
i t may receivo a special solution. Mr. 
letter is not entirely fav .urablo to the . 
theory. He obtained a radiant at 47"1 + 55 
13th August in the pre ;,t year, and at 17 
on the same date, in I S C Now on thus 
Denning places tho abaftis - iant at . 
(Monthly Notices for Dei . r, 1884); • 
with Mr. Booth's determination ; u 1SSS, but ... 
ing from those iu 1S87 and iisju. 
The shifting of the radiant is, as I already ni iti 
an inference from observations, and when . 
observations have been published) (asMr. Denning' 
have been), i t is open to ttnyont to draw i 
inferences. I n dra wing his i . _. I think Mr. 
Denning has dealt wi . ;.. aocnewhis 
arbitrary manner. For when ho a 
with meteors from a radiant at 11° + 48" on July 
11, 13, and 14, he notes them . "Perscid- ' 
but when he meets the meteors from 
samo point (11° 4-17') on the 30th and 31st of Jui , 
ho declines to give them tlio name, though .. 
notes that they were of tho samo swift, s r . 
character. He gives the i , signation of Peri id 
meteors from 32"+ 61T on tl - 30th and 31st of July, 
but when he meets with meteors from the sai„c 
point (32° + 50") on the l i : h and 23rd of August, 
he denies them the name. Again, when ho meets 
with meteors from •; 3" s-,' 'oi the 27th, 28th, 29th, 
and 31st of July, he decl 
of Persoids, but he giveB I 
the ramo point when ho , 
August. I thiuk most o. 
opinion that this is not 
shifting of a radi; 
Mr . Denning has . 
;c give them the name 
name to meteors from 
.s> them on tho 10th oi 
ur readers w i l l be of 
manner in which the 
t shone, be provi d, and I think 
gTout.i, to Quarrel with any ono 
who accepts his observations,but diapntes his de-
ductions from them. This is my position. 
August29th. W . H . Monck . 
J U P I T E R ' S SATELLITE . - 3 U N S P 0 T S . 
[31533.]—ON Saturday... . No. I V . was 
a conspicuous object, mo half-way across 
tho planet's disc, very dark . -. and travelling 
along the north portion of the ui , . . . belt. I V . was 
seen dark between 10h. 35iu. and lOh. LGm, for tho 
lust time, when .ho tleecv tilni o\or the skv 
thickened and In.1 the a a M h W 1. had Wen wen 
t>, pass north el 111. with,nil iK'tual ooutuct. The 
satellites wete tiei-n tomaOCOnd or two 111 l i b . I ' . ' l l . . . 
I V . being Nome distance outside the planet, Eautt 
and small. I t may bo remember, 1 that I V . made 
a dark transit on tho last occa ton on July 11. 
A n interesting group of (pots was seen on the sun 
yesterday. 
Hcndon, Sept. 1. P. F . Duke . 
J U P I T E R . 
[31534.]—Tin-: eclipse of the second satellite of 
Jupiter was well seen in Portland wi th a 4 ' j i n . 
Wray refractor. Its amorgenee from the shadow 
wa8sumcientlygrudn.il to render the phenomenon 
very interesting as the light of the satellite some-
what slowly meretued in intensity. The time of 
emergence was l i b . 8m. Aug. 29. Some few 
minutes before tho actual emcrg nee, tho satellite 
was feebly glimpsed as a very fa reddish object. 
As i t was glimpsed several 'iiaes, there can be little 
doubt concerning the re, .. y oi the perception, 
suggesting that the satellite was receiving renSCtted 
light from tho small illuminated portion of the 
planct'a disc visible from the satellito, or possibly 
emitted light; if so, proving that Jupiter, as 
Uranus, is still in ;. state erni-tneandescenee. 
As Jupiter is well situated a. .resent for the ob sr-
vance of sate)Urn; eclipses, it is to bo wished that 
obsorverB, with superior optical means, ahoodd leek 
to verify, or at least to determine, the truth of the 
above suggestion. Atmospheric conditions wen 
very favourable on tho occasion of the oi.se. \ 
the moonlight but littlo interi'crin-.' with . 
Tho low altitude of Jupiter had the usual eil 
causing vibrations on tbo plauot's l imb; but 
satellites Boomed but slightly afi'eetod by vapour, 
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atmosphere causos tho sun or moon to appear 
abovo the horizon when thoy are really geometrically 
beneath i t . 
" S . A. B." (quory 72106, p. I l l ) will not find 
M adei ra nearly so relaxing aud onervating as tho 
West Indies. ' 
It really looks as though " Z i i n " (query 72506, 
p. I l l ) had never attemptod to focus tho cyo-pieco 
of his spectroscope for absorption linos ! Ho should 
get Hchcllon's " Spectrum Analysis," published by 
Longman and Co. 
A Follow of the R o y a l Astronomical Society. 
S E C T I O N S O F T H E B . A . S . 
[31052.]—As you kindly inserted my last lotter on 
this subject, I am encouraged to hopo you may find 
np.ico for this. 
Tho sub committee appointed by tho provisional 
committco of tho ft,AJS. havo alroady appointed 
directors to eight sections, which aro now in tho 
courHO of formation. Several members havo, I 
before, given their names a3 workers in the same. 
Tho soctionsaro as follows:—Meteoric, Solar, Lunar, 
Spcctcoscopic and Photographic, Coloured Stars, 
Variable Stars, Doublo Stars, Jupiter. Now wo 
venture to think thcro should also bo the follow-
ing soctions: Mars, Saturn, tho othor planets 
grouped, Nebula:, Cometary and Comot-aceking. 
Tho grouped planets might include search for tho 
problematic Vulcan, which some of us have not yot 
'juito lost faith in. Tho practical difficulty is to 
obtain suitablo directors. Wo think thoso who, 
on consultation with competent friends, aro dis-
posed to undertake tho responsibility, should at 
onco como forward and offer their services as 
directors, and thoro aro many who could satisfac-
torily assist tho Il.A.S. in completing its sectional 
arrangements. Wo trust a falso modesty will not 
keep tho consciously competent rcticotit iu this im-
port nit matter. \Vo should rejoice to neo the 
B.A.S. in full sectional Biviug at its public in-
auguration iu October. From tho little experiouco 
wo had in connection with tho L . A . S . , wo can 
promiso any who accept direction an amount of 
pleasure of which they havo little conception until 
they methodically aid their co-workers in our in-
teresting science. Tho writer would liko to soo an 
astro-mathematical section to cover tho initial 
ncols of members in all tho sections; but I suppose 
that is too much to expect at present. Meanwhile 
there is no doubt that the B.A.S., when thoroughly 
organised, will greatly advanco obsorvutional as-
trouomy in Britain aud its colonics. 
W . R . Waugh. 
southern hemisphere will co-operate in tho work; 
as tho southern sky, so f.ar as Btar colours are con-
cerned, is a practically unexplored region. I f any 
so situated will communicate with mo I shall be 
pleased to furnish tho necessary star lists and in-
structions. W . S. F r a n k s . 
G2, Bolgravo-gate, Lciccstor. 
T H E B R I T I S H A S T R O N O M I C A L 
S O C I E T Y . 
[310-33.]—THE ROV . W. R. Waugh (letter 31023, 
p. 100) has done good service in calling attention to 
the advantages of sectional work under the British 
Astronomic U Society, and it is to bo hoped that 
members wil l givo his reasons the careful considera-
tion they deserve. May I supplement his remarks 
by stating briefly what wo proposo to do in tho 
" Coloured Star" section? 
The imniediato object proposod to bo undertaken 
is tho formation of a catalogue of standard star 
colours, such as shall bo worthy of a high degroo of 
confidence. To do this effectually it is osseutial 
that a considerable number of observations of each 
star bo made by a strong staff of obsorvors. The 
pcrsoual and instrumental errors poculiar to this 
class of work wi l l therefore bo minimised, and tho 
final mean result must bo pretty near tho true value. 
To carry this work to a successful conclusion will bo 
an ideal well worth striving after ; and every mem-
ber who has tukou part iu it will bo able to point 
with p inlonablo prido to the solid and ouduring 
fruits of his and his fellow workors' labours—suoh 
a hippy consummation being only possible as the 
outcome of earnest, united, and systematic action. 
For tho present only tho brighter naked-eye stars 
wil l be selected for observation; that is, all those 
abovo 5-0 magnitude (according to tho authority of 
the " Harvard Photometry,") which may be fairly 
accessible in theso latitudes. The circumpolar zone 
w il l form the lirst part of the work ; as, from being 
always visible, its colours, when well determined. 
Ore intended to fiimi ih standards of comparison for 
tho remaining zones. During this period of tho 
work an observation of I'olaris is to bo made on 
each night of observation, so as to furnish somo 
cluo to the "personal equation" of tho observer. 
The star-map3 to be recommended aro thoso con-
tained iu the smaller Atlas of Proctor (London : 
Longmans > or tho " Tabula! Cmlestos," of Schurig 
(Leipzig: Kar l W. I ' fa l l ) , cither of which can bo 
safety named for accuracy and cheapness. And 
tho system of nomenclature to bo used for tho 
estimates of star colours is that published iu 
Vol. X L V I I . No. 5 of tho Monthly Notices of 
tho Royal Astronomical Society. Members wishin" 
to join the section aro requested to stato the aper-
ture of tho tolcscopo (o.g. or speculum) they pro-
poso to use, and whether the instrumcut is equatori-
ally mounted or not; tho circulars containing tho 
necessary instructions, nomenclature, and list of 
stars wil l then bo forwarded to them. 
I am especially desirous that BOmo observers in tho 
[31G54.]—WE aro greatly obliged to you for the 
space you have from timo to time placed at our 
disposal for tho purpose of reporting tho various 
stops in tho formation of tho abovo society. Will 
you kindly allow a further inroad on your valuablo 
spaco for the purpose—first, of reporting progress, 
and secondly, indicating tho steps wo propose to 
take next r 
Tho lirst public intimation of tho intended forma-
tion of a now astronomical soeioty was given in a short 
noto from my brother iu your issue of Aug. 8, just 
soven weeks ago. Wo have now nearly 250 members 
on our books, and fresh applications aro coming in 
daily. This result, considering that it is the holiday 
Boason, when BO many who are sure to symjiathiso 
are away, is not morely gratifying—it is astonishing. 
The programme which appoared iu your issue of 
Aug. 15 was the first official business of the pro-
visional ccommittoo, and included, of course, the 
name of the society, tho scalo of foes, (be. These 
are matters which will require tho formal ratifica 
tion of a gonoral meeting; but tho society may 
be taken to havo virtually accepted them, as, of 
course, overy member has joined on tho basis of tho 
published programme. 
Three methods suggested themselves for placing 
tho society on a constitutional basis. First, that 
the provisional committee should it?elf select tho 
council; Boeottd, that tho provisional committee 
should select a list of names from which all tho 
members of tho society should bo invited to elect 
the council; third, that each member of tho society 
should compile a council list from a list of all tho 
members furnished for tho purpose There were 
obvious advantages in tho first plan. It would have 
boon simple and speedy, and so far representative 
that every member who has jointed has by so doing 
practically recorded a voto of confidence in tho 
committee. It was felt, however, that a more 
popular method was desirable; at tho same timo 
there were obvious difficulties in tho way of sug-
gestion numbor throe. It would havo involved the 
closing of the list of members on some arbitrarily 
fixed date, and would necessarily have caused con-
siderable delay and expense. Tho second plan was, 
therefore, after full discussion, adopted. On the 
15th September the secretaries prepared a list of all 
who had joined the society up to that date, and 
despatched a copy to each member of the com-
mittee. From this list tho committee selected thirty 
names, a eub-comraittoo nominatod beforehand 
meeting to count tho votes on September 22nd. 
Ou the following day tho secretaries issued copios 
of this list of thirty names to each member of 
tho society, with tho request that twenty-two 
names should be solected from it, who should form, 
together with the eight directors of tho obsorving 
soctions, whoso names wero likewise given, the 
future council of the Society. Two well-known 
raombera of the socioty, Mr. Edwin Diinkin, and 
expresident of the R.A.S. , and formerly chief-
assistaut at the Royal Observatory, Greenwich, and 
Mr. E . E . Baly, Deputy Chief Cashier of the Bank 
of England, havo boon nominated as scrutineers, 
and will count the votes on October 1. The first 
mooting of tho council will bo called for October 8, 
when the officora of tho society will bo olocted and 
arrangements made for tho holding of a general 
meeting to bo called as soon as possible. It will be 
part of the duty of tho council to draft a scheme of 
by-laws for the discussion and decision of tho 
general mooting, and in otherways to provide that 
the heavy amount of business which that meeting 
will have to dispose of shall bo dealt with, with tho 
utmost facility and speed possible. Tho general 
meeting will havo to confirm the election of officers 
and the directors of sections, decide on tho by-laws, 
approve, if it so decide, what has been il ono so far 
on behalf of the socioty, and prepare a programme 
of what is to bo done in the future. 
The proposal that votes for the council should bo 
counted, and tho officers elocted before tho general 
meeting is not, of courso, in accordance with tho 
usual precodout; but to havo delayed tho proceed-
ings of tho first general meeting while tho votes 
were being countod, and to havo had then to elect 
officers, aud to proceed to the discussion of by-laws 
which had received no previous consideration, could 
only havo resulted in confusion and delay. Tho 
present arraugomont will not form a procodent, or 
bind the society's action in any way. 
I append a list of tho directors of tho Observing 
Sections as at present nominated. Mr. W. I I . 
Maw, F .R .A .S . , has acted as temporary treasurer, 
and my brothor aud I havo continued to act as 
temporary secretaries. 
Directors of Observing Sections.— D. Booth, 
Meteoric; Miss Brown, Solar; T . G . Elgor, 
F .R.A.S . , Lunar; Rov. T . E . Espin, F .R.A .S . , 
Spectroscopic and Photographic ; W. S. Franks, 
F .R.A.S . , Coloured Stars ; J . E . Goro, M.R.I .A. , 
F .R.A.S . , Variable Stars ; K . J . Tarrant, F .R.A .S . , 
Double Stars; Rev. W. R. Waugh, F .R.A .S . , 
Jupiter. Thos. F r i d Maunder. 
65, Sydney-road, Brixton, Sept. 30. 
[31655.]—Aioso, no doubt, with others who 
havo announced their intention of joining tho ah' v< 
Society, I recoived tho circular dated Sept 23rd, ami 
also tho list of names submitted for election to the 
council. I must confess that I was rather surprised 
at the contents of this circular, as in it wo were 
informed that tho provisional committoo had 
"decided that tho council shall consist of thirty 
members, of whom eight are to bo cx-oj/icio, as being 
directors of tho observing sections, and tho re-
maining 22 aro to be elected by the Society from the 
list, herewith submitted to you." 
Now, Sir, upon readin g this, i t seemed to me that 
tho provisional committee was proceeding rather too 
hastily, and was indeed exceeding its powers in this 
matter, for it has no right either to fix the number 
of the council, or to select a list from the whole 
body of members for election to the council without 
being first authorised to do so. 
The proper courso was to summon a general 
meeting of members, and to aubmit to it a draft 
Borics of rules for adoption or alteration aa might 
bo considered advisable, aud leavo i t to thoso present 
at tho meoting either to elect a council there and 
then, or to take what steps might scorn proper to 
them for that purpose. 
While giving all credit to tho provisional_ com-
mittee for their desiro to got the new socioty iuto a 
concrete form as soon as po3siblo, I think that a 
general meoting was a necessary condition at Hie 
commencement, and I stiil think that ono ought to 
bo called before any further steps aro taken. A 
largo number of country members would, no doubt, 
endeavour to bo present at tho first mooting, aud 
thus havo somo voice in the formation of a socicty 
iu which they are much interested ; but wheu thoy 
find that tho fundamental pninU are all settled, and 
evorthing cut and dried already, i t is quite possible 
that their iutorcst in tho socioty may to aorae extent 
fall away. 
Sept. 26. Yorkshu-onaan. 
,3 6 4 8 — R E F L E C T O R S . 
[31056.]—L? Mr. Bramley wi l l turn to M . 
Gaudibert's lotter, 31502, on page 0, he wi l l soo how 
wo found the pair I mentioned having divided. As 
M . Gaudibert split it with only Gin., it cannot, 1 
fancy, be ji 618. I estimated the star poiuted out to 
us to be at least twice as wide as i l . ' s measure of his 
618, as given in Glodhill. I am putting my 01 in. 
mirror into a wooden tube loin, clear inside dia-
meter, to see if one can chock-mate those .::r-
currents, and will report result for benefit of all 
interested iu this vexed question. Tenobris,. 
R E F L E C T O R S . 
[31657.]—" T w r f s ™ " is not open to conviction. 
Ho has condemned all redactors n priori, and if any 
evidonco is produced iu their favour, it is only so 
much the worse for tho evidence. 
I refrain, therefore, from arguing further; but 
pormit me to state my eyepieces aro not overrated, 
as he hints. I will givo him (jay proof he likes or 
this. Thoy have been carefully and repeatedly 
measured by myself, and result is accurate within 
5 per cent. 
I think he must be very unfortunate ia his 
experience with relloctors. I havo not. been 30 for-
tunate with refractors. I ouco with a bin. proposed 
to look at Voga, aud the owner objected tliat Vega 
was not a fair object for a refracting telescope : it 
was as bad as Vouus. " No refractor will do well 
with Vega." I objected that I did not earo what 
object my reflector was put on, and I did sco Vega 
in o.g.: but what au exhibition compared to the 
splendid object it is in a reflector! 
"Tenobria" omits to notice that Nasmyth's 
mirrors wero much larger than hit o.g., and there-
fore would necessarily nuke worse weather. I 
loubt if any apcrturo beyond 9m. improves defini-
tion exceptouraro occa-<ioiis. The air would seldom 
permit either Nastnyth's ssirrors or an o.g. same 
sizo to defiuo well. I havo heard of a 2lin. o.g. in 
this country which only performed well on one night 
in several yoars if 1 remember rightly. I t would 
havo been littlo uso to make an appointment to look 
through that. - H . E . 
D E W I N G O F M I R R O R S . 
[31658.]—IN reply to your correspondent's letter 
on this subject, the dewing of mirrors is caused, as 
ho will bo uwaro, by tho mirror being colder than 
tho surrounding air. As tho air changes in its 
temporature more rapidly than the glass, this will 
take placo iu tho morning. I t is, therefore, 
undesirablo to uucover tho mirror in the morniug. 
Some yeara Binco I uucovered miuo in the morning, 
and fouud, or thought I found, it of leu dewod ; 
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spring b.' (lion // ami V : then />, b', anil V ; then b, 
i . ft. ami V*; then A, A', //', //", and //"'; then //, 
b. /•'", and /<""; then li\ />"', and //"',' then />"' and 
// '; then h"'\ arid finally sliding past all of them. 
Kefering to Fig. 2, let (J roprcsout another strip 
ol metal, and //, V* and //'", as abovo, metallic 
springs, and movo C in tho direction of the arrow to 
positions indicated by tho dottod lines inclosing C 
.and ("', and it will bo scon that it will Buccossively 
touch tho metallic springs 'from b to b"", and will 
< 3 
Fl03. 1 and 2. 
rilido past them in exactly the reverse order from 
A" to A. Taking this second example in detail wo 
iiavo the metallic strip C lirst touching tho spring b ; 
then h arid V ; then 0, V, and b" ; then b, t f t b" and 
/•''then i , A', //', b" and b'"'; then b, A', b" and V ; 
then b, //', and b" ; then b and U ; thou A, and finally 
sliding past all of them. 
liy giving different shapes to tho metallic piece 
which slidos on and olT the springs, othor different 
•combinations could bo brought about; but tho 
two general cases given wdl KIIOW that for 
tho live springs taken then aro nino dilTerunt com-
binations of contact between tho metallic pieco and 
springs; or, taking tho moro general caso, and 
Jelling II represent tho nuinlicr of metallic springs, 
and tho different combinations of contact between 
the metallic piece will bo represented by tho general 
expression «//—1. 
For a simple caso to show how such an arrange-
ment as I havo described will apply as an electrical 
switch, I will refer to Fig. 3, which represonta a 
the following description of tho switch will bo 
sufficient explanation :— 
A cylinder of insulating material having a motallic 
axis is first made. A thin Hat metal strip shapod 
like A, Fig. 1, or C, Fig. 2, is then cut oat and 
wrapped around the cylinder, the 6ides V \V and 
X Y of A, and the poiut V and tho side X Y of C, 
coinciding with the two opposite circular edges of 
tho cylinder, thus forming a helical plate. The 
plato is secured to tho cylinder by metallic screws 
which project through to a good contact with tho 
axis. The latter rovolves in a metal bed or bush-
ing, and is held firmly by the caps. The whole 
arrangement is set in a box of peculiar construction, 
S C I E N T I F I C S O O I I T T T i ' l 
Fio. 3. 
•dynamo, one polo of which is connected to the 
metallic strip, and the other to one terminal of each 
of a group of five lamps, the other terminal of the 
lamps being each connected to one of tho motallic 
springs, A to A", as in Fig. 1. Now, suppose A to 
bo moved in the direction of the arrow-head, and 
from contact with A, lamp C will burn ; then, from 
contact with b and b', lamps C and C , then, from 
contact with b, b" and b ", lamps C, C and C", and so 
on, until A has moved past the springs, and no 
lamps aro burning. By this arrangement, then, wo 
havo 1, 2, 3, 4, 6, 4, 3, 2, and 1 lamps burning—or. 
In othor words, wo have varied tho intensity of the 
light gradually and continuously. Tho example 
taken of tho continuous gradation of light is 
presumably tho simplest caso. Many other appli-
cations may bo made, substituting for the siuglo 
lamps different coils of a Bhunt-wuund dynamo or 
motor, or groups of lamps. 
Tho number of metallic springs choson in tho 
figures is live, but it can readily bo soon that by 
increasing the size of tho motallic strip A, Fig. 1, 
and C, .Fig. 2, almost any number of metallic 
springs can be accommodated, and also a greater 
number of circuits controlled continuously and 
successively. 
As a suggestion to thoso interested in tho subject, 
I would propose tho uso of such a switch in con-
nection with a shunt-wound motor on electric cars, 
in order that the current from the main dynamo 
may bo thrown into tho motor coils successive^, 
increasing gradually tho number of ampcro turns 
and poHsibly overcoming tho difficulty and strain 
experienced in starting a heavily-loaded car from a 
stato of rest, and lessoning tho number of burnt-
out armatures. By tho use of such a mechanism 
no resistances are necessary, but the increments of 
current are supplied successively by a simple 
mechanical arrangement. 
To resolve the mechanism abovo described into 
an electrical switch, I limply make ono mechanical 
chango, and that is, to transform tho motion of 
translation of the motallic pieco A, Fig. 1, and C, 
Fig. 2, to a motion of rotation about an axis, and 
Fio. 4. 
ns shown in Fig. 4. Tho metallic springs aro 
attached to tho bottom of the box, and press 
firmly against tho cylinder. On the under sido of 
tho box aro binding posts, one to each motallic 
spring. Tho terminal of the dynamo is led in 
through tho bottom of the box and screwed to the 
metallic strip shown on tho right sido of tho box. 
This strip is maintained in metallic connection with 
tho helical plato on tho surface of the cylinder by 
means of tho metallic bushing, axis, and screws 
connecting tho helical plato with tho metallic axis. 
The screw seen as tho top of tho box is intonded to 
fasten tho wholo arrangement to tho wall. It will 
bo seen that the box can bo readily closed and 
opened without removing it from the wall; also 
that by taking off the caps over the axis of tho 
cylinder the latter may bo removed and the switch 
thereby rendered inoperative, so that the connec-
tion of the wires will not be attended with any 
danger. I think, at least, it can be claimed 
that the whole apparatus is vory simple for one 
which combines so many different functions in so 
small a space. 
U S E F U L AND S C I E N T I F I C NOTES 
T I I E B E is really but ono place in the world where 
violins are made extensively. That place is Mark-
neukirchen, with its surrounding villages. There 
are altogether about 15,009 poople living thoro who 
do nothing else but make violins. The inhabitants, 
from the little urchin to tho old groy-headed man, 
the small girl and the old grandmother, all aro 
engagod in making some part of a fiddle. 
Sterilised Milk.—So-called " sterilised milk 
by no means always deserves its name, in some cases 
being much fuller of germs than ordinary unboiled 
milk fresh from tho cow. Kerr Kohlmann of 
Loipsic, on subjecting two specimens of milk sold as 
sterilised to examination, found that ono of them 
really was so, no germs being discoverable; while 
tho other specimen contained SSOyQGO germs per 
cubic centimetre. For tho purposo of comparison 
othor examinations were made, and it was found 
that a sample of fresh milk bought in tho street 
contained about 100,00(1 germs per cubic ccutimetro 
—that is to say, less than half tho number of tho 
second samplo of so-called sterilised milk. Milk 
boilod in the kitchen contained IBS germs per cubic 
centime tro; distilled water, 1,0G1; and water 
from tho Hofbrunnen 12,000. Her Kohlmann 
suggests that tho failuro of whatever process 
was used to steriliso tho milk may havo been 
due either to water having been mixed with the milk 
before the process was commenced, or perhaps to 
too long a time having been allowed to elapse be-
tween milking and sterilising. This last point 
exercises a very great effect, as is shown by 
Froudcnroich's observations. l ie found that milk 
which when received contained only 9,:UJ0 germs to 
the cubic centimetre, after being kept for three 
hours at 00' Fahr. contained 10,000; after six 
hours, 200.000; and after twenty-four hours no 
less than o,"00,000. It would therefore appear that 
our knowledge of the conditions under which milk 
may bo really sterilised is at present somewhat iu-
suliicient, and that reports of the results of tho 
feeding of infants with milk which is reputed to bo 
sterilised must always be received with a good deal 
of scepticism unless specimens of the milk havo 
been frequently examined by a competent person.— 
Lancet. 
T H E B E I T I S H A S T R 0 N 0 U I C A L 
ASSOCIATION-
fTMIIS Association held its first general meeting 
JL on Friday, tho 21th inst., in tho Hall of the 
Society of Arts. John-street. Adolphi. 
Mr. W. H . Maw, F.R.A.S . , temporary treasurer, 
occupied tho chair at tho outset of tho proceeding 
and called upon Mr. E . Walter Maundor, F .R .A .S . 
(to whom, with his brother, they were ratio!, 
indebtod for tho work they had done in tho forma-
tion of the Association), to read the report of the 
Provisional Comniittoo. 
Mr. Maundor read tho report, and statod that 
the Association consisted of 283 mombers. About 
.C 1.3 had been incurrod in initial expenses, and 
thero was a balance in hand of Xld-5. 
Tho report was unanimously adoptod. 
Mr. Edwin Duukin, F .R .S . , submitted tho report 
of the scrutineers of the ballot for the Council, 
showing that the following had been duly elected :— 
Miss Agnes M. Clerko, Arthur Cottam, F . R . A . S . ; 
P. F . Duke, F . R A .S . ; A. M. W. Downing, M.A., 
F .R .A .S . ; Edwin Dunkin. F .R .S . , F .R .A.S . ; N, E . 
Green, F .R.A.S . , Sir Howard Grubb, F .R .S . , 
M . I . C . E . I . , F .R .A.S . ; W. Huggihs/LL.D.,' D . C . L . , 
F . R . S . ; Mrs. Huggins, Wm, B. Hutchinson, 
F . R . A . S . ; I i . Ingall, F .R.A.S . ; S. T . Klein, 
F . L . S . , F .R .A .S . ; E . Waiter Maunder, F .R .A .S . ; 
W. H . Maw, F . R . A . S . ; W. I I . S. Monck, M.A., 
F.R.A.S. ; Capt. W. Xoble, F .R.A.S . ; Isaac Roberts, 
F .R .S . , F . R . A . S . ; tho Earl of Rosse, B.A., L L . D . , 
F . R . S . ; Herbert Sadler, F . R . A . S . ; G. M. Seabroke, 
F .R .A .S . ; W. H . Wesley, A. Stanley Williams, 
F .R .A .S . 
Mr. W. I I . Wesley noxt presented the report of 
tho election of the ofUcors of the Association by the 
Council:—Capt. W. Is'oblo, F .R .A.S . , was elected 
president ; Mr. A. M. W. Downing, M.A., 
F . R . A . S . : Mr. W. Hugiins, L L I ) . , D .C.L . , 
F . R . S . ; Mr. Isaac il iberts. F .R .S . , and the Earl of 
Rosse, B.A., L L . O . , F .R .S . , vicc-prcsic! arts :—Mr. 
W. I I . Maw, F.R.A.S . , treasurer: .Mr. Arthur 
Cottam, F .R.A.S . . and Mr. P. F . Duke, F . K . A . S . , 
secretaries; and Mr. EL Walter Maunder, F .R.A.S . , 
editor. 
Tho President, in taking tho chair, thanked the 
members vory sincerely for tho honour they had 
done him in electing him tho first president of the 
Association, which ho hoped, and believed, would 
leave its mark upon British astronomy, and do 
yeoman service for English science. He could only 
say that he would endeavour- to deserve tho con-
fidence they had placed in him. 
Tho mooting thon confirmed the appointment of 
tho following directors of suctions, who had kindly 
consented to serve:—Mr. D. Booth, Meteoric; 
Miss Brown, Solar: Mr. T . G. Eiger, F .R .A.S . , 
Lunar; tho Rev. T . E . Espia, B.A., F .R .A.S . , 
Spectroscopic and Photographic ; Mr. W.S.Franks, 
F .R .A.S . , Coloured Stars: Mr. J . E . Gore,' 
M.R.I.A., F .R .A.S . , Variable Stars; Mr. K . J . 
Tarrant, F .R.A.S . , Double Stars; and tho Rov. 
W. R. Waugh, F .R.A.S . , Jupiter. 
Proceeding to discuss the draft copy of tho rules, 
Mr. Wesley said tho proposed title of the society, 
"The British Astronomical Society," had been 
selected by tho provisional committee ; but as it had 
not come before the society itself, he thought it his 
duty to express a few objections which be felt, and 
which ho had already mentioned to the committee. 
In the first place, ho thought tho name was a some-
what pretentious one; but his principal objection 
was that it bore too closo a resemblance to tho 
name of tho Royal Astronomical Society. He 
would not go so far as to speak of it as a colourablo 
imitation, but he thought it presented a very closo 
resemblance, and it evidently covered tho name 
ground. 'Ho had heard tho Royal Astronomical 
Society called the British Astronomical Society by 
foreigners to indicate its nationality; but it scemod 
to him that a more serious incouvonionco would 
arise from the fact that people, in- speaking of these 
societies, were apt to abbreviate the names. For 
instance, tho Royal Astronomical Society was most 
frequently abbreviated by people simply calling it 
tho Astronomical Society. Ho believed tho name 
British Astronomical Society would iuovitably bo 
abbreviated in tho same mannor, S » that great con-
fusion would ariso. Ho, therefore, begged to 
propose that tho name of tho s iciety bo tho "British 
Astronomical Association." He heartily endorsed tho 
remarks made by tho rfatiruian as to the future of 
tho society. 
Dr. Huggins, F .R .S . , said '.hat, although ho il d 
not quite agree with tho reasons givon by t ie 
mover of tho resolution, yet ho„ agrood with Ids 
conclusion. He scarcely thought that tho lido 
" Society " was too pretentious for a body which 
already numbered nearly 3iJ0 members, and ho 
hoped "the idea on tho part of any member of tho 
society adopting that name as a colourable imita-
tiou of tho Royal Astronomical Society was nn 
erroneous one. StiK ho knew that amongst lu my 
Fellows of tho Royal Astronomical Society there 
was a prcjudico to the uamo, and that it would 
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removo friction, and bo more pleasant all round if 
they saw their way to adopt tho name " Associa-
tion." It appeared to him that the word " associa-
tion" was quite as honourable, and, indeed, as 
pretentions as "society." He begged, therefore, 
to second the motion. 
Mr. Dunkin supported tho proposition, remark-
ing that as a very old member of tho Royal Astro-
nomical Society he would like to have this society 
totally distinct in name. As an illustration of tho 
confusion that might ariso if they adopted the 
proposed title of "Tho British Astronomical 
Society," ho stated that in the list of mcotings that 
day tho Tii»v had got the Hoyal Astronomical 
Society. 
The Chairman said that many titles were collo-
quially abbrevi:!'"'!, and they stood a chance of 
being accu'od of trying to bo mistaken for the older 
society. He was inclined to believe that tho word 
" British " would colloquially be dropped in tho 
British Astronomical Society as "Roya l" was 
dropped in the Royal Astronomical Society, and 
iu that way they would havo two Astronomical 
Societies. 
I t was agreed by a largo majority to adopt tho 
title of "The British Astronomical Association." 
The objects of tho Association are:—"The 
association of observers, especially the possessors of 
small telescopes, for mutual help, and thoir organi-
sation •• the work of astronomical observation. 
The circulat ion of current astronomical information. 
The encouragement of a popular interest in astro-
nomy." 
Ladies are eligible for election as members, and 
they v.rc met to bo debarred from exercising any 
rVht <•- )"-•:•.•:!i'go of tho Association, or from tilling 
any afiiec t > which thoy may bo elected. 
The President said ho was young enough to hope 
that he might live to see a lady occupying tho offico 
to which, he bad the honour of being elected that 
dav. 
I t was referred to a committee, consisting of the 
hon. secretaries and the treasurer, to procure, if 
possible, the use of a meeting place on tbo last 
Thursday of each month during the session for tho 
ordinary meetings of the Association, which were 
lixed to take place at 5 p.m. 
The meeting also agreed that the annual genoral 
•looting of tho Association should take place in the 
month of Juno iu each year, for the purpose of 
receiving and adopting the balance-sheet and ro-
port of the Council, uud for the election of the 
• SonaeiL, &c. 
Mr. IK". 1::)! proposed that the thanks of tho 
'. iciation be given to tho Provisional Committee 
;'or the caro and attention which thoy had shown 
in (he preliminary work of tho Association. The 
fact that they had already nearly 300 members at 
the iir&t meeting of the Association, made one feel 
almost astounded to think that the science in which 
ha had spent all his life should be so well supported 
as he bail seen it. that day. 
Mr. Bayly seconded the resolution. 
The Chairman Baid those behind the scenes knew 
bow well earned that voto of thanks was. As far 
as Mr. Maunder was concerned, the Association 
would owe him a perennial debt of gratitude. 
The resolution was cordially adopted. 
Similar compliments were paid to tho scrutineers 
of the ballot for the Council, to the editors of 
London and provincial newspapers who had given 
prominence I the formation of tho Association, and 
to the chairman for presiding. 
The President, in reply, said ho had devoted his 
whole life anil a good ileal of his fortune to the 
pursuit of science, and ustronomy bad been his 
favourite study from his boyhood. Any slight 
service he could render would bo moro than amply 
repaid if he found that during tho time ho was 
allowed to occupy the chair tho Association pros-
pered, and promoted astronomy iu England. 
The proceedings then terminated. 
R O Y A L I I I C 3 0 S C 0 P I C A L S O C I E T Y . 
TJ^ !IE_ firrt meeting of the session was held on the 
_L loth iust.. at 20, Hanover-squaro, W., Dr. 
C. T . Hudson, F .R .S . , President, in tho chair. 
Attention was called to a donation of special im-
portance, consisting of 200 slides of Marino Bryozoa, 
1'r.im Miss E . C. Jelly, who had recently published 
a catalogue of Bryozoa 
^ A work on photo-micrography, in German, by 
G . Marktanner-Turneretscher, by whom it was 
presented to the Society, was referred to bv Mr. J . 
Maya'.], jun., who said the author had dealt some-
what fully with descriptions of the various forms 
of haBqstats, commencing with that dosiguod by 
Moyerstein. This heliostat was, ho thought, one of 
tho simplest and least expensive in commerce, and 
he exhibited one and explained its construction. 
The modification required in tho construction in 
order to meet Mr. Comber's suggestion, contained 
in his paper on a new heliostat published in tho 
ugust number of the Imrnal of the Society, was 
to substitute for tho existing mirror—which was 
simply of glass si! vered at the back, and consequently 
gave two reflections—a moro perfect reflecting sur-
face. Mr. Comber recommended a plane mirror of 
speculum metal; but as such mirrors were difficult 
to obtain and costly, and, moroover, required groat 
caro in handling, it had occurred to him that 
possibly a right-angled prism of whito glass might 
lie applied with advantage. Such a prism might bo 
freely handled, and tho internal reflection from tho 
hypotheuusal faco would be extremely bright and free 
from colour. Another such prism might replaco Mr. 
Comber's fixed speculum mirror for deflecting the 
light from the heliostat mirror into the axis of tho 
microscope, supposed to be horizontal. Probably 
the most ellicieut way of dealing with the matter 
practically would be to bring it to the notico of the 
mechanician who supplied Meyerstein's heliostat, 
which he (Mr. Mayall) would endeavour to do. 
Mr. Mayall also directed attention to the 
donation of 12 photo-micrographs by Br. Giorgio 
Koster, of Florence, some of which appeared to 
him excellent spociinens of work produced with 
Zeiss's apochromatic objectives, using sunlight 
with an achromatic condonser in the axis. The 
inspection of these photographs reminded him 
that in discussing the production of such work 
recently with Mr. Comber, they were agreed 
upon the advantage of using sunlight, as compared 
with the oxy-hydrogeu lamp, in the fact that when 
tho imago of the sun was focussed on the object by 
a properly-constructed achromatic condenser, tho 
illumination was perfectly oven over the whole 
field from centre to margin; but with the oxy-
hydrogen light, focussing the illumination roally 
resulted in the projection upon the object of an 
image of the incandescent spark and its immediate 
surroundings in the liine-cylinder, which image 
always consisted of a brightly luminous point 
encircled by a more or less mottled or cloudy 
appearance, representing tho adjacent parts of the 
lime-cylinder that were not so highly luminous, on 
which the gas-jet wa3 not so active. Doubtless, 
in the hands of a skilled manipulator the diffi-
culties in the use of the oxy-hydrogeu light were 
corrected as far as practicable; still, there always 
remained an element of uncertainty in its uso, 
demanding incessant watchfulness ; tho light would 
vary iu momentary intensity, or would flicker and 
become deceutretl, and the resulting photograph 
would embody not only an image of the object, but 
very frequently this would be mixed up with 
irregular mottled appearances which were in reality 
projections of the ever-varying condition of the 
source of light—the moro or less incandescent parts 
of tho lime-cylinder. The evenness of the solar 
illumination was well shown by Dr. Roster's photo-
micrographs, though he thought iu some of them— 
notably in that of SurirclUi M&nML the condenser 
was not quite accurately centred. The greyness in 
some of them was probably due to errors in the 
photographic manipulations. 
Mr. G. F . DowdeswelPs note ou " A Siraplo Form 
of Warm Stago " was read,-with the apparatus ex-
hibited. I t consisted of a thin, flat, quadrangular 
plate of copper, having a projection of about Gin. 
at one of the front comers ; an aperturo was made 
in the centre to correspond with the aperturo of the 
microscope stage, and a copper tubo was soldered 
across the surface near the back edge, in which a 
clinical thermometor could be inserted. In uso the 
copper plate was to be clamped on the microscope 
stage, and a spirit-lamp adjusted to heat the metal 
projection, and, by conduction, tho preparation on 
the stage. 
Prof. C. Stewart inquired if the copper plate was 
intended to rest upon tho metallic stage of the 
microscope 'i If so, he thought there was likely to 
be a considerable loss of heat by conduction. 
Mr. G . C. Karop Baid that a piece of flannel or 
cloth was usually placed between the two. He 
thought the great fault of all such things was that 
no means existed for controlling or maintaining the 
temperature at auy given point, so that when the 
observer was looking closely at some object of great 
interest ho was very apt not to notice the rise of 
temperature, and tho result was that it got so hot 
that the thermometer would break, to say nothing 
of what became of the object. What was wanted 
was a self-regulating warm Btage, which would 
maintain a given temporaturo, supplied at a prico 
within tho reach of the bulk of medical students. 
Tho President said he had, with great regret, to 
record tho deaths of two honorary Fellows of tho 
society—Dr. Kitchen Parker and Mr. Ralphs. The 
former gontlemau was so well known to them by 
the work which ho accomplished, ami for the enthu-
siasm with which ho entered upon his researches, as 
well as from having been at ouo time president of 
their society, that it was unnecessary for him to refer 
to him at any length on that occasion. They 
would all feel that, in losing him, they had lost a 
very valuable friend and fellow worker. Mr. 
Ralphs was elected an honorary Fellow of tho 
society only a short time ago, and, in fact, diod 
before ho had received an intimation of his elec-
tion. In placo of these two gentlemen, tho council 
had nominated as honorary Fellows—Dr. Henry 
Brady, F . R . S . , aiid Prof. Williamson, F . R . S . 
These names would bo suspended during tho month, 
and would be submitted for election at tho next 
ordinary meeting. 
Referring to the explanation he h id given at the 
June meeting regarding tho now objective of PC 
N.A., presented to the society by tho firm of Carl 
Zeiss, of Jena, Mr. Mayall said ho must ask tho 
indulgence of the meeting to onablo him to clo:Lr 
himself from possible ambiguity. In notifying the 
fact that at tho first photographic trials of tho 
objective, the visual and actinic foci were found by 
Mr. Nelson and himself to be not coincident, anil 
that when the objectivo was returned to Jena 
immediately aftor, Ur. Czapski, of the firm of Zeiss, 
found tho foci were coincident, tho explanation 
of the extraordinary divergence on the point seemed 
to him of the nature of a puzzle, which, for the 
moment, appeared inexplicable. Ho had, there-
fore, hazarded what he had imagined would appear 
a mere playful admission of the state of general 
puzzlement of both sides by suggesting that the 
transit of the objective from ZaawM to Jemi hail 
somehow qot rid of the " chemical'1 focus. That 
sentence had unhappily been construed, both in 
England and abroad, into a reflection upon tho good 
faith of Dr. Czapski, or upon Dr. Abbe, or upon 
the firm of Zeiss. Whatever blamo was due to 
himself for the ambiguity of tho expression, he 
must of course accept. At the same time he 
thought the society would be interested to learn that 
upon his conveying his explanation to Dr. Czapski 
and Dr. Abbe, thoso gentlemen had expressed their 
complote satisfaction with it. The interchange of 
correspondence on the subject had led him to con-
sider closely the whole circumstances, and he 
believed the existence of tho " chemical " focus was 
probably due to a slight difference in tho adjustment 
of the front lens, the mounting of which was par-
tially unscrowed from the body of tho objective 
when it first reached his hands, and which he might 
not havo set exactly in the normal position in which 
it left Jena. On his suggesting this explanation of 
the difficulty to Dr. Abbe, its possibility was at once 
admitted, especially, as Dr. Abbe pointed out, in 
view of the fact that with an objectivo of such large 
aperturo the colour-corroction was, as it wero, 
" balanced on a needle-point" in the matter of an 
alteration iu the distance of tho front lens 
from tho posterior combinations ; and that a very 
minuto alteration in that distance, though pro-
ducing no perceptible difference in the visual image, 
was quite competent to lengthen or shorten the 
focus of the violet rays to such an extent as to 
exhibit a "chemical" focus non-coincident with 
the visual focus when tested photographically. 
It appeared that when the objoctivo was returned 
to Jena, it was not examinod optically in the precise 
condition in which it was reeoivod, but was first put 
on tho lathe and all the lens cells unscrewed end 
separately examined, which was the usual course 
adopted when an objective was returned for in-
spection. I u sotting the objectivo up again the 
foreman intrusted with the task would, no doubt, 
screw tho lens cells together again exactly as they 
were originally when the objective was tirst 
despatched from Jena, and it was iu that condition 
when Dr. Czapski tested it and reported that the 
visual and actinic foei were coincident, which 
was subsequently confirmod by the second photo-
graphic trials made with it in London. Mr. Mayal! 
read portions of the correspondence ho had had 
with Dr. Abbe and Dr. Czapski relating to the 
subject; but ho thought the matter would hardly 
require extended publication. The jioiut of interest 
to the society was to be informed of tho progress of 
the report of the committeo on tho new objective. 
The committee had not been ablo to meet during 
tho vacation, and he regrotted to havo to state that 
the new Blido forwarded by Dr. Van Heurck, in 
June, had become partially opaque like tho one 
originally received with the objoctivo. Dr. Van 
Heurck had recently found that tho fliut cover-
glass became injured by tho prolonged exposure to 
ttie great heat required in mounting the objects in 
the dense yellow medium, and he had promised to 
forward another slidu prepared with a different 
kind of flint cover-glass, with which he anticipated 
less difficulty in securing pormaneucy in the mount-
ing. Until the arrival of the now slide, the 
committee could not usefully proceed with tho 
examination of the new objective. 
Tho President gave formal notico that a special 
general meeting would bo held in tho library at 
S p.m. on Wednesday, tho 22nd inst., for tbo pur-
]Kiso of considering alterations in tho by-laws, tho 
terms of which he read. 
Mr. G . C. lvarop exhibited and descrilied an im-
proved student's microscope, made, at his sugges-
tion, by Swift and Son. Tho new instrument 
embodied Nelson's "horse-shoe'' stage for con-
venience of readily seeing tho conden.ee, and for 
estimating by the touch tho approximatmu oi tho 
focus on the slide, and on which the Mayall 
mechanical stago was easily applied, together with 
a centring sub-stage focussed by sliding on tho 
tail-piece, tho whole of superior workmanship and 
design, and supplied at a modorato outlay. 
Mr. E . M. Nelson .entirely approved of tho aim of 
the design of the instrument. Tho general 
strengthening of tho bearings throue'hout the 
mechanism was an important element in a micro-
scope for the uso of the students. Ho thought tho 
plau of focussing the condenser by sliding it on t ho 
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at equal pressure, or 38 times the density assumod 
by him. This, to me, is obvious, beoauso tho pres-
sure of an atmosphere is really equivalent to tho 
gravity of its molecules, and one molecule of tho 
earth's atmosphere exerts a pressure equal to that 
of six molecules of the lunar atmosphere. The 
density of au atmosphere depends on the number 
of molecules in a given spaco, whereas their pres-
sure depends on their aggregate gravity. It was 
for this reason that I estimated tho density of a 
lunar atmosphere which would give a pressure of 
0-17 of a mercurial inch at one-thirtieth of the 
density of the terrestrial atmosphere. As there is 
no such lunar atmosphere, it follows that there can 
bo no water or ice on the moon, which was what I 
sought to demonstrate. The conclusion must be 
the same even if the calculations be made at tho 
lower temperature for which Mr. Ranyard con-
tends. 
I havo already answered " W. J . S . " (31910) by 
anticipation. To state tho matter moro plainly, 
water is retained on the earth because tho pressure 
on i t is enormously greater than any pressure that 
can be exerted on WI I er on the moon. The gravity 
of the molecules of vapour on the earth is so much 
greater than it can be on the moon, that the earth's 
atmosphere may have a limit, while that of the 
moon, as I havo already contended, may havo 
none. 
'•(.'. M . C . H . " (31912) dwells chiefly on the 
extremely low temperature of tho moon, relying on 
the retried opinion of l'rof. Langley, which brings 
it to lOO* Centigrade below zero. I have seen other 
accounts, however, which call in question tho suit-
ability of tho instrument he employed, and I can 
appeal to Mr. Cowper Itanyard, who says that 
" Trot's. Langley and Verey think that thoy have 
satisfactory evidence that the lunar temperature 
rises iu tho neighbourhood of the lunar equator a 
little above the freezing point during the lunar 
day," although he thinks that the average tempera-
turo of the lunar surface may be below Fahrenheit's 
zero. I am quite content with these latter deter-
minations. 1 give no opinion of my own, having 
made my calculations for the freeziug point merely 
for the convenience of reference. I think, however, 
that the experimental observations of Prof. Forbes, 
Signer Melloni, Prof. Piazzi Smyth, M. Marie-
Davy, and the Earl of Itosse are still worthy of 
reliance, and they all show that the temperature of 
tho full moon is higher than thatof the earth where 
the observations were made; while Sir John 
Herschcl was of opinion that the surface of tho full 
moon muiit be heated to a degreo possibly much 
exceeding that of boiling water. The determination 
of the Earl of Hosso was that the actual tempera-
ture uf the illuminated lunar surface is as high as 
oOO' Fahr. Wi th these facts before me, I do not at 
present see that I need complicate the discussion by 
further reference to them. " G. M. C. B.'' also 
calls my attention to the fact that a diminution of 
pre-jure raises ti.o freezing point of water. This 
amounts to a small fraction of a degree, and he is 
welcome to all ho can make of it. He says that 
tho consequenco is that tho ice must pass into 
vapour without melting. Well, that is precisely 
what I have been endeavouring to show. 
Having thus far acted defensively against the 
objectors to my hypothesis, I may now be allowed 
to make a forward move on my own account. I t 
me that wi l l commend itself to tho legal mind 
rather than to tho mathematical, the case being 
: The earth and the moon had a common origin, 
commenced '.heir career with, it may be sup-
pi a fair division, proportionate to their re-
:pe -I've BUMS, I ( 'Jn ir common patrimony. The 
moon had a share of the materials of which the 
oarth is constituted. Out of these the oarth has 
developed or retained au atmosphere, and the moon 
lias none, although it should havo ouo. The proba-
bility is that the course of events on the moon was 
similar to that of tho earth—the samo reactions 
producing the same results, and soon. Tho moon's 
voleauocs, for instance, may be supposed to havo 
belched for th gaseous jproducts, of which not a 
trace remains, Che separation between the earth 
and tho moon was not complete, as the big brother 
ret: hied a pull on tho little one, trying with all his 
might to get possession of the little one's loosely-
held outlying possessions. Does not the very fact 
that the moon has none of these left amount to pre-
sumptive evidence that it has been despoiled of 
thoai P I f theso possessions havo not been filched 
from the moon, what has become of them? 
Wl- it woidd a Scollaud-yard detective say to 
'ue a clue? I t seems to me that the mere fact 
tha the moon has no atmosphere is a proof 
that it must have been stripped of it. What do the 
gentlemen of the jury think? There is another 
familiar way, of putting the case: Two noighbours 
sit down to a friendly game at cards, sixpenny 
points, payable iu any sort of transferable property. 
They are both moderately well oil, but the capital 
of oue is eighty times that of the other. The result 
is that the poorer oue has his pockets cleaned out, 
and all his convertible property is passed over to the 
richer. What do thy bookmakers say to such a 
ease? Tha earth and the moon have been playing 
at "beggar my neighbour" for a handful of 
thousands or millions of years, and the moon is 
stripped naked. What else could have been ex-
pected ? 
It is amazingto contemplate the numberof people 
who manifest a deep interest in tho maintenance of 
ice on the moon, while not one of them seems to 
care a straw about what has bocomo of the nitrogon, 
oxygen, and carbonic acid with which the aqueous 
vapour should have been associated. I t surely 
Beems exceedingly probable that, wherever tho 
gases may have gone, they have taken the water 
with them. That the truth of this will soon bo seen 
I havo no doubt. 
Jan. 12. J a . H a . 
• W A T E R ON T H E MOON. 
[31971.]—Youa correspondent, " J a . Ha . ," has 
got so many opponents to deal with, that I shall be 
brief. 
1. I do not know tho density of the lunar atmo-
sphere (if any) ; but I see no reason why it should 
not amount to Jin. of mercury, corresponding to a 
boiling point of about 311° Fahr. At the same time, 
the usual iustautanoous disappearance of occulted 
stars, with the occasional exceptions to tho rule, lead 
me to think that the lunar atmosphere consists 
mainly of vapour, and that the density at any point 
varies according as the vapour is being generated or 
condensed. (It does not follow, however, that this 
vapour is aqueous vapour, though that may be most 
probable.) • 
2. I have not much faith in any determinations 
of lunar temperature hitherto made; still less in 
inferences drawn from tho condition of a planet 
surrounded by an atmosphere to oue which is almost 
destitute of it. 
3. This last remark applies to terrestrial distilla-
tion. However, as the area beeomos narrowed as 
tho terrestrial vapour-stream moves from the equator 
towards the poles, a new condition is imported, 
which is inapplicable to tho bright and dark sides of 
the moon. The great terrestrial collection of clouds 
and consequeut rain-fall, or snow-fall, would 
probably take place at tho poles but for the narrow-
mg of the area. 
4. I think it certain that water is not deprived of 
tho absorbed air by the mere action of au air-pump. 
I leave this question, however, to moro skilled 
physicists than myself. 
5. I do not possess the means of ascertaining the 
effect of a reduced gravity on the physical properties 
of water, and I doubt if the variations of terrestrial 
gravity at different places are sufficiently large to 
justify any conclusion. 
If I were disposed to offer conjectures 'on the 
subject, I might suggest that the lunar streaks, 
visible when the moon is not far from tho full, are 
streaks of fog or vapour; but I know nothing in 
favour of Bueh a conjecture at present. 
Dublin, Jan. 10. W . H . S. Monck. 
B E G R E A T M E T E O R OP D E C . 1 4 .—A 
C O R R E C T I O N . 
[31972.]—IN reply to letters 3194G and 31947,1 
regret that an error occurred in my accouut of this 
fireball in your issue of Dee. 2(5, wherein it is 
stated to have appeared at first in the "south-
east." This is either my mistake or the "printer's, 
and should be sonlh-west, as I have it in my notes. 
This naturally affects seriously the determination of 
its path. 
It could not have fallen near Ipswich, for Mr. 
Chas. May, of Hadleigh, Suffolk, a town some 
eleven miles W.S.W. of Ipswich, saw if fall about 
vertically near the south-west. Had its path been 
as givon by Mr. Wood, it should have appeared to 
Mr. May iu the east, passing to north-oast. From 
a collation of the best accounts, it probably fell 
near Brentwood in Essex, travelling from the south. 
I hope Messrs. Spencer and Paramor will forgive 
mo for saying that I cannot understand how tho 
noise of its motion should bo heard at the instant— 
and especially before—that motion was perceptible 
to the oye, and by an observer placed at some 
distance from its path. 
Woodbridge, Jau. 10. W m , London. 
T E L E S C O P E F O C U S . 
[31973.]—I.N the first edition of Webb's "Celes-
tial Objects," dated 18o9, page 12, tho following 
sentence occurs :— 
" Do not spare troublo in adjusting tho focus. It 
is well known that it must be altered for the different 
distances of objects; but it would hardly have been 
supposed that rays proceeding from a body a quarter 
of a million miles off would require a different 
adjustment from those sensibly parallel, i'et such is 
the case, the focus J'or the moon being perceptibly 
longer than for the stars." 
Now, Mr. Webb has evidently had some doubt 
about the accuracy of tho above"statement, for that 
portion of it which is quoted in italics is omitted 
in tho fourth and last edition of the book, dated 
1881. 
My attention has been drawn to this by tho fact 
that, iu the Jit itish Journal of l'hotography Almanac 
for 1890, tho editor, in an article on "Focussing," 
makes tho following statement:— 
" Five miles is a fairly long distance away, and 
so, for that matter, is oue mile; but let an object 
at the greater distance be examined through a large 
telescopo, the focus of which has beon set for look-
ing at something only one mile off, and it will bo 
Been quite indistinctly, until refoeussing has been 
had recourse to ; and when the fivo-mile object is 
made sharp, a moro distant object still will be blurry 
and indistinct until it, in turn, has been sharpened 
by rofocuBsiug. Even the dijf'ereuee hetween the 
moon and the stars is readily appreciable, from the 
focussing point of view." 
It will bo seeu that the sentence quote ! in italics 
is very much a repetition of Webb's statement iu 
the first edition of his book, which ho diet not care 
to repeat in subsequent editions. 
Now is it, or is it not, the fact that tho focus of a 
telescopo requires to be altered when it is focussed 
upon the moon and then on a star ? Personally, I 
have never found that auy such alte. tion was 
necossary. The instrument I use is a tin. five-foot 
focus achromatic by Barstow. It is au exceptionally 
good ouo, and when correctly focussod the least 
movement puts it out. I may say that I am no 
inexperienced user of the instrument. I havo been 
accustomed to the uso of the telescope and tho 
microscope for the last 40 years, but the above state-
ments rather staggered me. I should liko very much 
to have the views of some of your able correspond-
ents on this point, and, if they can give it, a refer-
ence to any other authorities where such a statement 
may either be made or contradicted. I have a con-
siderable number of standard works on astronomy 
and optics, but I have been unable in any of them 
to find anything bearing on the question. H 
" F . R . A . S . " is not, as is sometimes the case, miles 
away from his library, perhaps he may be able to 
refer me to some authority on tho point. 
Weg-a. 
P R A C T I C A L "WORK "WITH T H E T E L E -
S C O P E — L I V E R P O O L A S T R O N O M I C A L 
S O C I E T Y . 
[31974.]—I.N answer to "Sparling, B .A." (letter 
31919, p. 421), I shall be very pleased to forward to 
tho Editor my copy of " Practical Work with the 
Telescopo," if he thinks it worth whilo to publish 
it in " Ours." I have had a good many applica-
tions for copies, and very much regrottod that I 
could not forward auy more, my limited number 
having Boon disappeared. 
Tho suggestion of "Asteroid" (letter 31918, 
p. 421) is not a new one. I personally tried very 
hard somo mouths ago to bring about some under-
standing between the two Bocieties, but, unfortu-
nately, without succes*, and I believe others tried 
to do BO as well. I think, perhaps, it would bo 
better to let them work harmoniously side by side 
for the present, and not attempt any such scheme of 
amalgamation. T . E . E s p i n . 
B R I T I S H A S T R O N O M I C A L 
A S S O C I A T I O N . 
[31975.]—IN order to meet the needs of members 
of the Association who may require information on 
astronomical subjects, or practical advice and direc-
tion, a committee has been appointed to answer 
inquiries. Letters from members asking for advice 
and help of this kind, may bo addressed to Mr. 
William Schooling, F .R .A.S . , of Brechin House, 
Rivercourt-road, Hammersmith. AH letters and 
queries must be duly signed by the members writing. 
At the ordinary meetings a Query Box will be pro-
vided, and into this unsigned query papers may bo 
placed on the night of the meeting. In the case of 
inquiries of general interest, replies will bo given iu 
the Journal, or at the ordinary meetings; but in no 
case will tho name of the inquirer be published 
without the express authority of the member who 
sent tho inquiry. Phi l ip P . Duke, 
Secretary for Ueueral Purposes. 
Hendon, J an. 12. 
S H A R P E N I N G A N G L E T O O L S P O R 
E C C E N T R I C C U T T E K . 
[31970.]—"F. A. M . " (letter 319.50) speaks of 
the difficulty of properly centring tools for this 
instrument. My drilliiig-spiudlo obviates the diffi-
culty occasioned either by the re-sharpening of the 
tool, or tho insertion of another tool, as iu either 
case I can re-sharpen and get tho exact centre in, 
say, foui' or live minutes. 
On the end of my diilling-spindlo is screwod a 
very small double eccentric chuck, which also 
carries tho drill iu a short uoso, the too! being fixed 
with a binding screw; oue slide of tho eccentric 
chuck gives tho desired eccentricity, while the 
vertical slide raiseB or lowers tho tool to the exact 
centre. Of course this operation is quite inde-
pendent of the raising and lowering screw of the 
rest itself. 
I suggest that " F . A. M." should add tho vertical 
slido to his eccentric outting-frumu (it must bu a 
neat job), and I feul sure that hu will never regret 
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g i i Is pE gaging the ratchet teeth at each backward 
• j . ' . e:id oli[.;:in!» over them ou the forward or 
iw ii vac t/sxjko. 
A S I S I P L S I N T E R F E R E N C E 
E X P E R I M E N T . 
33y A L L E E T A. MICIIELSON. 
~ Ci'EE'E is prebably no experiment connected 
Jl wita. -Jio vravo theory of light of greater 
£utd :iRic:iU'.I importance than the justly celebrated 
- itE- kaan n ov. Fresnol's mirror experiment,H and 
ac ' . . y Cud it necessary to repeat the 
•: • :. '.h':ir own edification or for class 
i.-..i .-.if.U. .-: in, 
VC iOfii i the use of rather elaborate and costly 
Hi ailed experimenters find some difli-
ou..- . icing tlio dosirod effect—the inter-
As .. i p -neilof light as manifested by the 
i; • : urcd fringes on a screen, or in the 
•iaea . a£ itn oh orving tons; and unskilled observers 
. .'. • : : :p'j3sible>, even with these aids. 
2!?4U wi. iti i:ro-iuced under the most faYOtrrable 
ioi:.'..'ii.t: .., the phenomenon is complicated and often 
• :• • tfoi used by diffraction effects. 
. . ierjf oau.iderable improvement is effected by 
i i • J -.• :i n of Fresuel's "bi-prism," though 
• v ! '-. ce. c otto of the chief points of interest is lost 
— . . *t], the change of breadth of the bands with 
. steaof i.ngle. The phenomenon is also coin-
.1 1,7 the (aspersion of the glass. 
w i n g metliodhas the advantage of being 
i . j : the reach of even unskilled persons, 
. ins the required result in all its purity, 
s 'jieco of plane glass, a !>, Fig. 1 (selected 
- • answer, though sextant glass is 
am Ml • . a right-angled prism of wood, d; 
<aeu - i . :atnst :: second piece of plane glass, 
•••* •% -! ' e:e B i of a little soft wax, so that tho angle 
• fcUWfl teas tlian a right angle. I f tlie light 
fa* t <'.L- tani electric are lamp be allowed to fall 
a :.!..-. gtotsea (which should be silvered on the 
••<' »), two rays, starting in the same 
' . *f6er rejections at / , </, and h, k, re-
(By, will meet somewhere in the' line, b », in 
. • "Ui{'(s294,the two paths being exactly equal. 
'y ihin lino is the locus of tho central 
: f"ii-ge and the system of fringes may readily 
Jtvca '.hrough a lens of about an inch focal 
! * * , a x ' , ! i s anywhere along this lino, 
(g re i : d awn for clearness in tho vertical 
I norrttming tho source, and if the intersection 
•f : . I faeoa (|irojected at b) were at right 
villi »•,'/, it would be necessary to deflect 
at the ight to one side by a transparent 
.-. B*t (he appearance of the fringes is in 
. msec! if the apparatus be rotated through 
cir. i l a^gle, r<. 1 he line i * is then rotated 
•- '- '• • there is no difficulty in observing 
..•-»•.* .l&vcily. 
vill lie noted that no adjustments whatever 
iri 
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' 90 of a distant object nearly coincide. 
. . folooi iagmsty serve as a guide to the general 
:«!;• WiS .'i-'. v£ t'ie apparatus. Fig. 2. 
j i a-i arc lamp (if provided with a shade, the 
should be transparent, m m the two mirrors, 
iffii C '-i;-es in the focus of the lens /, the eye 
I' i . - a . oquol distance on the other sido of 
".: ••. "a*. E, a rosy be 100 metres and / « / one 
rir'••••-; more. 
T . . -Cringes under these conditions appear as a 
f (iaa lines parallel to the intersection of the 
t :-a:2OC0 t :'• arid 
!J .'ie extne be d jtant and the angle between 
ii<rBXS,90 - a, and the wave-length, X, then 
H • readily ba sliown that the width of the 
je £n \ / la .—Amer. /our. Science. 
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P R A C T I C A L •WORK "WITH T H E 
T E L E S C O P E . 
T7"E are indebted^ to the courtesy of the Rev. 
w John Bone, F .R .A .S . , of Lancaster, for a 
copy of the Tiansuctions of the Lancaster Philo-
sophical Society, of which society he is hon. sec, 
containing the paper ou practical work with the 
telescope by the Rev. T . E . Espin, from which we 
moke the following extracts. After some intro-
ductory remarks, Mr. Espin said:—If we look at 
some of the greatest astronomical achievements, we 
see it is really the skill and unwearied patience and 
dauntless spirit of overcoming obstacles, which has 
been the ultimate cause of succoss. Take one of 
our ablest modern observers of -variable stars—Mr, 
Gore, of Ireland—what does he observe withr 
From the work he turns out we might suspect that 
ho had large and powerful instruments at his 
command. Not at all! Every fine night Mr. 
Uore takes his station outside his house audobsorves 
—what with 'i Why, a simple and ordinary bino-
cular field-glass, costing not as many shillings 
perhaps as the big glass of your telescope costs 
pounds. And this leads me to a second point, and 
that is that there may be someone in Lancaster 
whose interest in the subject is sufficiently great to 
take up systematic work with the telescope. We 
owe a very great deal of our knowledge to tho 
amateur astronomer. While the professional is 
engaged in the regular routine of observatory work, 
the amateur is at liberty to direct his attention to 
any one, or to several, branches of astronomy. 
The great danger which I find besets the amateur 
is the too large programme of work he places 
before him. In this science it is the same as in all 
others: if a man is to make anything of it, he must 
select one branch, and neglecting all others, stick to 
it. It will be my endeavour to-night to indicate 
lines of research as seem especially calling for more 
attention, and which if followed out will, I think, 
lead our amateur to interesting and valuable results. 
I wish to emphasise one thing, that I assume him 
to bo devoid of anything more than a distant 
acquaintance with mathematics. Astronomy 
naturally falls into two branches, mathematical 
and practical. It is with the last only that I wish 
to deal to-night. , 
We naturally start with tho sun. Considering 
that in many observatories the sun is photographed 
each day when it is visible, this may not seem at 
first a hopeful commencement. But Father Perry 
and Miss Brown havo shown otherwise. Betails 
which havo been missed by the photographs have 
been detected by them from their observations. 
As this is a lecture not so much on what we see, 
but how we are to see, I shall not delay you by 
describing at length the aspect and phenomena of 
suuspots. It will suffice to say that from timo to 
time large black spots appear ou the sun. That 
these spots vary in sizo and extent, and also in 
their position. Hero are copies of the drawings of 
a group of suuspots made by Miss Brown on April 
21th and 20th, 1SS1. You would hardly recognise 
tho second day's drawing as of the same group. 
Miss Brown, indeed, Bhowed that even in twenty-
four hours extraordinary changes had taken place, 
a result which other observers have arrived at 
through observations of other spots. There is no 
doubt, too, that these variations in shape and size 
are constantly occurring, and some observers have 
been so fortunate as actually to witness such 
changes. The careful drawing of such spots is then 
a line of work which is sure to lead to interesting 
results. The spots may be observed directly with a 
dark glass, or what is for better, they may be 
observed by projecting the image of the sun upon 
a screen with some such arrangement as I will now 
show you. By this means every faint marking is 
visible, and there is the additional advantage of 
seeing the wholo of the sun's disc at once. Thus 
day by day drawings and observations may be 
made, which after a year's work will give data for 
a more exact knowledge of solar activity during 
that year. 
Then there is the moon. Although much has 
been done, yet it has been very clearly shown by 
Mr. Elgcraud others that much remains to bo done. 
Careful drawings of the mountains and of their 
shadows; careful sketches of each faint patch or 
streak—these things roquiro artistic skill and per-
severance, and open a wide field for the enterprising 
amateur. Hour by hour as the sun rises or sets on 
tho lunar landscape the appearance changes, new 
aspects come out under the side illumination of the 
rising or Butting sun. 
As regards the planets, there are so many 
observers already engaged upon them that perhaps 
it is hardly at present worth the while of the 
amateur to devote time to them. I may, however, 
say in passing, that in this line the very large tele-
scopes do not have it all their own way. Tho finest 
drawings of planetary detail have for the most part 
been made with moderate-sized telescopes. Possibly 
the light-grasping power of large telescopes is against 
them, and the eye is dazzled with tho brilliancy of 
the object, and so loses the fainter and more difficult 
details. To my own eye planetary work with a 
large aperture is hopeless, from the brilliancy of 
the image, and I find that if I wish to get the best 
work out of my telescope it is necessary to nso a 
lightly-tinted glass, either green or blue, or neutral 
tinted. Especially in the caso of Mars I have 
noticed that the markings are much more easily 
seen with a tinted glass. Very much more does 
this apply to the difficult markings ou Venus, if 
they really exist. 
Comets of any size are such rare visitors that they 
may be dismissed with the remark that when o»;o 
does turn up careful drawings and observations 
should be made of it at every opportunity. As a 
guide, I will throw upon the screen a view of the 
great comet of IbGl from an exquisite drawing mado 
by the late Rev. T . W. Webb on July 3rd, and 
copied from his observation book. Mr. Webb's 
custom was to make a drawing of the c<met each 
night it was possible, and side by side to write a 
description giving a skeleton figure like the "no I 
now place on the screen. Here you will see that 
each detail is carefully lettored, and so is easily 
described and compared night by night. 
We must now pass on to the starry heavenc. We 
may use our telescope for observing and leasuring 
double stars. However, as so many obi.rvatories 
are already engaged in this work, perhaps we ha i 
better turn our attention to some other branch of 
sidereal astronomy. The one that is really tho most 
profitable is the observation of variable stars. I , 
wish to take you shortly into tho method of 
observing thorn, and to do so will show you slides 
of two of the variable stars found in the course of 
other work at my observatory, as you will then 
best see how they came to bo discovered. On tho 
night of April ZCth, 1830, while sweeping for rod 
stars botween Aquila and Ophiuchus, a fine red 
slar was found in field with a triangle of three 
other and 
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other and ratlicr brighter stars. I t was searched 
for in Argelandcr's groat cataloguo of all tho stars 
down to magnitudo 'J-ii, with tho result that no star 
of tho sizo was to bo found thero. Ou April 30th it 
was again obserrcd, and found to bo now brighter 
than any of tho stars of tho little triangle. On 
May Cth it was still brighter, and appeared as in 
tho view now on the screen. Now I ask you caro-
f ully to note the configuration of the red star with 
tho littlo stars close to it, and next I will throw ou 
the Bcreen this part of tho heavens according to 
Argelander's chart. You will see at once that tho 
star is identical with this littlo star given by Arge-
lauder. And so it was known to be a new variable 
star. During May and June it increased till it 
becamo oasily visible in an opera-glass, then it 
decreased. By Soptombor 10th it had become of 
the same appearanco as in Argelander ; by the end 
of the year it had become much smaller. Lot us 
take a yet more interesting example. On November 
30th, 1SS6, while swooping in Cassiopeia, a rod 
star was found close to Omicron Cassiopeia!. On 
referring to the catalogue of Argelander no star of 
such a size was found in its place. Unfortunately, 
a serious illness provented my observing it again 
till February 6th, when it was found to havo 
diminished BO as to bo below tho scale of Arge-
lander. Mr. Baxondell also watched it at South-
port till at last it disappeared altogether in his 
instrument, and on March 22nd it was only 
glimpsed in my largo telescope. Since then it has 
risen three times to tho brightness it was the night 
of its discovery, and threo times has sunk down 
again to almost invisibility. 
I will now show you how we assign numbers to 
express the brightness of tho star at anytime. 
Hero wo havo a slido with what are termed tho 
comparison stirs for this variablo. You will see 
that each star is numbered, and abovo you will find 
certain figures against theso numbers ; thcoo aro 
called magnitudes of light-intensity. Tho variablo 
is compared each lino night with oue or moro of 
these, and thus ifs brightness at any date can bo 
expressed by a number. Now if wo take a shoot 
of paper ruled in squsics, and write along tho top 
intervals of days, and along tho side figures to 
represent tho brightness, wo can then put dots 
which will show tho intensity of light at each 
observation. Hero aro two sets of observations /to 
treated: tho top oun shows tho increase of light of 
tho variablo in 1869, tho bottom one 6hows tho 
decreaso after its discovery, and in tho spring of 
18S7. By connecting theso dots together wo got 
what is called tho light curvo. Let mo show you 
the light curvo given by tho first variablo star I 
mentioned (Fig. 1). These dots represent tho 
observations from the night of its discovery to the 
end of Soptcmber. You will perccivo that if thoso 
observations wcro plottod down through several 
years, we should havo two sets of places, one whon 
tho curve was highest, or tho star was at a maxi-
mum, another whero it was lowest or at a minimum; 
we should thus bo ablo to find the period of varia-
tion. I should like to call your attention to the 
fact that is almost universal, that all tho variablo 
stars increase in light much moro rapidly than thoy 
decrease, as is shown by the curvo being steopor 
before than aftor tho maximum. Here is tho way 
the period is determined. Here are the dates of 
two maxima in 18SC-7. Tho interval is 310 days, 
below are tho computed times of maxima in 1SSS-D 
using this period. Through prcssuro of work tho 
ntar was perforce ncglocted, but an observation on 
November 17th last showed that the period is pro-
bably tolorably correct. A great deal of valuable 
work has been dono by amateurs in this hue of 
research, for telescopes of any sizo may be used, 
and the results are very interesting. As in other 
branches of astronomy greater range of observation 
has only shown that wo are further than ever from 
a satisfactory explanation of what wo observe. 
Nothing but patient observation by many observers 
for many years will ever reveal tho laws by which 
these mysterious bodies are governed. 
There is another question which wants clearing 
up, and which offers an almost unexplored field of 
work. Are the curious groupings of the stars 
accidental? Is it an accident that we so often 
find side by side an orange-red star and an intensely 
blue ono ? "Wo often have figured for lantern slides 
tho beautiful cluster in the Southern Constellation 
of Crux, but I believe that equally fine combina-
tions can be found in tho sky visible to us at our 
latitude. Hero aro four groupings observed with 
my telescopo. I do not wish you to believe that 
tho star tints aro at all like theso in intensity. It 
is, indeed, impossible to represent them at all, the 
reds, greens, and blues are all too intense. Three 
of thoso represent groups in the Northern Con-
stellation of Cassiopeia. In the first we have in the 
same field a red, a pale green, two blue, one yellow, 
and ono faint orange star. Tho next does not badly 
represent a fine pair ; the green is distinct, but not 
so deep. We have next four stars, blue, orange, 
yellow, and red in the samo field. And lastly we 
have a fine pair in Canis Major, one of Herschel's 
discoveries, where the colours aro most romarkablc, 
being intense orange and deep blue. In some of 
the clusters the colours are equally striking ; thus 
in tho cluster round Phi Cassiopeia^ we have a 
yellow, a blue, and a red star in the same field. 
But there are groupings of stars with tho same 
colours and tho same chemical constitutions which 
suggest to ono tho idea of a Family. Here is a very 
remarkable one in Vulpocula (Fig. 2). Thisdrawinjr 
was made by Mr. Gore with a binocular. It seemed 
worthy of study with a largo teloscope, and so part 
of an evening was devoted to it. When it was 
viewed in the telescope there wore six stars in a 
lino, the first five of which woro of the samo colour, 
and the spectroscope showed they had the same 
chemical structure. Of the other three largo stars, 
ono was bluish, another orango, and another orange-
red. 
But besides this the stars showed that evident 
tendoncy to run in streams, which the late Mr. 
Proctor first poiutod out as common. Hero is a 
copy of a sketch I mado of all tho stars easily seen 
with tho telescopo (Fig. 3). One cannot help being 
struck with tho way in which tho stars seem to bo 
projected in Btrcams from tho larger star. Horo 
again is a very curious littlo grouping of stars in 
Cygnus that was first dotocted on a photograph of 
a part of Cygnus. Looking at it with tho telescopo 
a few nights ago, it socmcd incrodiblo that theso 
stars were not physically connected. In this part 
of the Milky Way tho star dust, as it has been 
called, is remarkable. The whole field is covered 
with sparkling points giiiaraeri;.j rot r r > r r . r e -
solvable nebulosity. £ 
But let me draw your attention i; n e faai .V 
whero we can prove conclusively that the gi'Oauliig 
is not accidental. I mean the Flc'a.lea. Xfere 
normal, unassisted vision sees as Stan gamfi 
together. In a largo teloscopc mn:i7 : :ore Art 
seen, and you will notice that the: D is a 
tendency to form into streams. But ia a 
entirely now feature comes out. There is at 
to one of the stars a triangular c'ou.l i 
nebula, as it is termed. Here for .-. fceng 
knowledge terminated, but of lata a r -y izie oi 
research has been brought to perfection, and tbrf 
is photography of the heavenly bodies. I will ao-.,-
show you the finest photograph of this gTOOBwhid 
has been taken. I t is one by Mr. Isaac JBoberti. 
of Maghull, Liverpool, on December 8th, lf>3E, with 
an exposure of four hours. The marvel of the 
photograph is only equalled by that patience v>.ii}:. 
without any rest, followed the group for tost horns 
consecutively. This photograph -Jiow. .• « faah^y 
that all the members of this group aro .-f lE j ;>hy i -
cally connected by a nebula. And at Uu j-sisi I 
may as well show you the nebul;.; is Oric , Hie 
Dumb-Boll nebula, and, probably the-r-.c^t 
ful of all Mr. Roberts's aohievem-nt. , th . ailro-
nieda nebula, also taken with four hours' ex] 
Two of these rifts or canals have beea kr.ov.-n ioi 
many years, but no ono ever inew btforc th.-itthey 
wero but the more open parts of a srii.'s of rini", 
which Mr. Roberts's photograph shows all r->u;:d U 
nebula. And lastly here is a photograph o* tit 
Spiral nebula in Canes Venatici. Thss* knots «J 
light remind one of the curious currcc- and • t.-sais 
which wo have already noticed in grr. ;r . t .- . 
Before I conclude thero is or.c cti ir f Oct J 
should like to touch upon, and that is '; 
an observation-book. For general wort . . . j r 
to have a separate book for each class of ol servatios. 
For the observatory an ordinary aeoount-bi . 
perhaps most convenient. It should ! 0 OS a ^sYii 
or desk, near a light shielded ."rem the eyes tad 
falling upon tho book. For dc'.n . • r'r, CT 
coloured stars, &c , a paper shad: o; light gr .IT. 
or blue should be used, which ra. , the lightC3 
the paper to bo more perfectly whita. The obser-
vations will often havo to bo written & iwa rnuckri 
and in a bad light. As soon ao po.v,ibls the obcoi-
vations should bo entered m a lr..-g? note-book* 
One should be kept for each subject—('.) forthi 
sun, (2) for tho planets, (3) for tho BOOB, ('•) foi 
the stars and nobuhe, (5) one for casual obeer.Tv-
tions. Tho noto-book for the first thrcf is 1 c: I 
unruled, and thus drawings may bar Bore 
is a page of exquisite-coloured shc-tihrs o l Man 
from tho MS. observations of the lata E e r . T . W . 
Webb. No photograph can eve.' do j ' .vic a «:> tr.£ 
beauty of tho originals. K ich o. t\.«:< . ' i tt.hesir 
numbered, and on tho opposite pagoani) ftllc V.s 
pages tho description and dates r.ro given : v. h t v i i : 
pago of drawings is tilled in, another is left, the 
numbers going on consecutively. F 6 r the I'trar.. 
&c, a ruled book is tho best. Thin should havo a 
lino ruled down from top to lot lor.- . and end', 
observation should be numbered in red ink, no thr.t 
it can bo at onco referred to. At the}.end of each 
night's work the date and stati c£ the air re.ay b< 
given. 
i 
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infra-Mercurial "Mrs. Harris" must have been 
SO.'J'.'l.COU miles from us on February Oth ; whence, 
by some very elementary trigonometry indeed, Mr. 
Bagster may gather that it must really have a dia-
meter of 23,952 miles! To say nothing of tlio obtru-
sive visibility of sueh a gigantic globe in tho sky, I 
wonder what would become of unfortunate Mercury 
with so near a neighbour of these dimensions'( 
Should this meet the eye of Mr. Maunder, perhaps 
he can tell us whether there was a spot on the sun 
on the 0th instant ? I once thought myself that I 
bad caught a planet in transit* over the Bun's disc 
(but mine was only a wretched alTair of some 3" or 
•1" in diameter) ; but ou putting on the highest 
power that luy telescope would bear, I soon found 
ihat I had merely picked uji a suuspot of curiously 
circular ouiliue, and without auy perceptible 
penumbra. 
The object-glass of which " G . R . " speaks in 
ipiery T iT1i (on p. 53.3) is pretty obviously not 
apian itic, being afflicted, more or lesi, with both 
spherical ami chromatic aberration. The weather. 
CHunot always bo bad when he looks at Higel and 
Sirius ; but why not try if he cannot see the diffrac-
tion rings round some smaller stars ? 
" B . O." (query 73730, p. 03G) will find that 
Polaris it always duo north (at Vancouver Island, 
or anywhere elne) whenever it is on the meridian, 
either above or below the Pole. If , however—as 
reems just possible—he wishes to know how far the 
Pole Star is from tho polo of the heavens, it is 
1* iff 1SJ" from that point alike at Vancouver and 
in Venice. 
No, indeed, I can not tell " K a r l " (query 73750, 
p. 530) how to find the moon's perigee. The sub-
ject of tho moon's orbit is ouo of the highest com-
plication. That orbit is not even a re-entering 
curve. The correct times of lunar perigee for some 
of the days to wdiich he refers are—April 7th, 
Ida. a.m.; May 0th, Oh. a.m.; May 31st, Oh. p.m. 
The perigee, the nodes, the syzygies—everything in 
the luuar orbit—is perpetually shifting. Perhaps 
Proctor'* "Moon" would give my querist as good 
popular elementary notion of this most intricate 
biibject as any w •:•!; likely to be accessible. 
A Fellow of the Royal Astronomical Sooiety. 
T H E N E W V A K I A B L E S T A B I N A U R I G A , 
A N D A N E W R E D S T A R I N G E M I N I . 
|_320SG.]—Mr.. TACiusr. (letter 32001, p. 510) has 
himself fallen into error in attempting to correct 
Circular No. 20. There is no assertion that the red 
star is a nor,i. Ou tho contrary, there is little doubt 
that it is the missing star Birm. I . No. 23. An 
account of the search for tho star is given on p. 100 
of the new edition of the Ked Stars, where I have 
suggested that D.M. + 31-1010° is probably Burton's 
siar as mentioned by Birmingham. D.M. + 31-1058°, 
with which it is identified by Birmingham, is only 
yellowish. The new variable, if variable it be, 
precedes D.M. + 31-10081 by some seven seconds, 
and is alwut 8* north of it. Iu passing, I may state 
that no circular is issued unless two nights' observa-
tions, at least, have been made of the object, what-
ever it may be. In the present instance, five 
determinations of the star's place in R.A. and four 
in Declination Were niadu with the circles of the equa-
torial. These, however, only read to give seconds in 
R.A. and one minuto of arc. Mr. Lloyd Knott 
in a letter to me places the star some three seconds 
/>. the place given in circular No. 20, while the 
declination, as far as I can remember—for I have 
mislaid the letter—is about the same. Observations 
on the 9th and 12th mude here make tho star some-
what brighter than on the night it was first 
detected. As regards the fiuely-coloured star 
D.M. + 31-1049", it is given iu the list of Ruddy 
Stars in the new edition of the Red Stars, and is 
No. 101 (p. 100). I t was first observed 1880, Sept. 
3li, and observations of it published in Publication 
No. 1 of this Observatory in the spring of 18S7, 
and is No. 137 of Chambers' "Catalogue of Red 
Stars" (.Monthly Sutices, Vol. X L V I I . No. 0). 
A fine red star, mag. 8-2, was detected hero last 
night, Feb. 12. I t is apparently : D.M. + 31-1338°, 
Vl l i . 32m. tosee. +• 31-35', mag. 8-1. 
The star has a well developed fourth-type 
spectrum. T. E . E3pin . 
Tow Law, Darliugton, Feb. 13, 1801. 
r320'i7.]—MR. PACKEU (letter 32061) is seriously 
in error in his identification of Mr. Espin's red star 
of Circular No. 20 of the Wolsiugham Obsorvatory 
-irth the tine coloured G-6 mag. star D.M. -f-
31-1019'. Kspiu's star fullowx D.M. + 3P1019°by 
liu. 26s.. and is 7-0' to the north of it. Mr. Packer 
is also mistafa n in his statement that the star D.M. 
-t- 31*3049"is " not recorded in any red-star catalogue 
at present." He will Bad it duly entered on p. 109 
of Mr. Eapin's new edition of Birmingham's Red 
.Siar Catalogue, and a further reference to it ou 
]i 100 of the same volume. Mr, Espin's discovery 
hus an especial interest as clearing up a difficulty in 
regard to a red star observed by Burton, and 
identified by B-nnaiglmm (Red Star Catalogue, 
'. MS) with D.M. +• 31-1908% vrUdh follows Espin's 1 
star by 0s., and is about 10' to the south of it. On 
February 4 I took some differential observations of 
Espiu's star with D.M. + 31-1049° and 1058, and 
found its place for 1800-0 to bo R.A. 5h. 32m. 42s. 
Decl. North 81*47*5.' The star is not'm the D.M. 
Georg-e Knott . 
Kuowlos Lodge, Cuckfield, February 14. 
A N I N T R A - M E R C U R I A L , P L A N E T . 
[32088.]—WHILE the object observed by Mr. 
Bagstcr ou the 5th iust. could not have been the 
Vulcan of M. Lescarbault, I think it is not less 
likely to have been a planet on that account. In 
fact, on examining the facts recorded by Mr. Webb, 
I think there is more evidence of the transit of an 
unknown planet in February than in March. Four 
of the observations which he records were made on 
the 12th of February, the years being 1S20, 1821, 
1S57, and 1804. On no other day in the year is 
more than one such appearance recorded. Fritseh 
made a similar observation on February 7th, 1802. 
And it is not improbable that an observation by 
Russell and others on tho 29th January, 18G0, may 
refer to the same planet. There are fewer appear-
ances in August, but they are not altogether 
wanting. Ou the whole, I think Lescarbault's 
observation has had the effect of setting observers to 
watch the sun at the wrong date, and that they will 
have a much better chance of picking up the intra-
Mercurial planet (if there is one) by watching tho 
sun in February and August. I hope someone else 
observed the sun at tho same time with Mr.Bagster. 
W . H . S. Monck. 
1G, Earlsfort-terrace, Dublin, Feb. 13. 
T E M P E R A T U R E O F T H E MOON. 
[32089. ] —ACCOCDINO to the last memoir issued by 
Prof. Langley, the temperature of the sunlit lunar 
surface is not so low as Mr. Peal seems to imagine. 
Prof. Langley thinks that his bolometer measures 
may be relied on as showing that the temperature 
in the neighbourhood of the lunar equator rises 
during the long lunar day to a little above freezing. 
In the paper referred to by Mr. Peal, I endeavoured 
A 
to show that the lunar glaciers would descend more 
slowly than terrestrial glaciers, owing to the weaker 
action of lunar gravity, so that, assuming a similar 
slope and a similar temperature, tho lunar snows 
would need to bo piled six times as high as on a 
terrestrial mountain before they would be consoli-
dated into ico, and give rise to a pressure which 
would cause their icy foundations to commence to 
slip slowly down the mountain sido by the process 
of regelation described by Prof. Tyndall. I concur 
with Mr. Peal in thinking that the avorage lunar 
temperature is probably below the average tempera-
ture at tho summit of any terrestrial mountain ; but 
this will only add to the accumulation of snow 
on the mountain summits by causing the glaciers to 
slip down more slowly. We shall probably arrive 
at an approximation to lunar conditions if wo 
consider what would take place at tho summit 
of a terrestrial mountain 35 miles high if terrestrial 
1 gravity were reduced to ,'th of gravity at tho ?ea-
level. Our highest mountains So not continually 
grow by reason of the snow that is deposited upon 
them, although the Bnowfall on a mountain top is 
much greater than at the sca-lovel. Thus 12ft. of 
6now fell last winter at tho Lick 1 d>servatory on 
Mount Hamilton, which is only 4,J ©ft. high, but 
it was all gone by March, for tho direct heat of 
solar radiation is "greater on a mountain summit,, 
and the winds sweeping past bring a greater 
volume of air to absorb the moisture than at 
lower lovels. There is no ronsou to supp< ic-
that the heat derived from direct polar radiation 
is any less at the moon's surface &i:iu at tho 
earth's; indeed, it must be greater, owing to the 
difference of absorption in the lunar and terrestrial' 
atmospheres. 
" F . R . A . S . " will no doubt concur with me-
that his observation quoted by Mr. Peal of tho 
occultation of a planet without any perceptible 
distortion of its details, does not prow that there, 
is no lunar atmosphere. A deviation of the ray 
through one second of arc corresponding to a hori-
zontal refraction at the moon's limb of half a 
second would not perceptibly distort any visible 
details. We now know that if there were such a 
deviation of the rays grazing the lunar limb, there 
would be a deviation of half the amount for rays, 
traversing the lunar atmosphere at a height of 21 
miles—that is, at an apparent distance of about 
20 seconds from the moon's limb. 
" Ja. Ha. ," I think, did not understand the proof 
I gave that the iucreaso of volume of concentric 
spherical shells of similar thickne^ orresponds to 
the decrease of gravity towards a heavy body at their 
centre. Perhaps the following diagram will make-
it clearer. 
If A B D and a t d be two sections of spherical 
surfaces cut olf by four planes passing through the 
centre C, the area A P L will bo to the area a b a 
as the square of their radii, and tho volume of 
thin strata of equal thickness will bo in the same 
proportion ; that ;is, as A C 2 to a C, which is in 
inverse proportion to the force of gravity towards 
the centre C. Therefore, if the upper stratum were 
of the same density as tho lower stratum, its 
weight towards the centre C would be equal to 
the weight of tho lower stratum towards the same 
centre. If the density of the upper stratum were 
one-half of the density of the lower stratum, its 
weight would only bo one-half of tho weight of 
the lower stratum. Iu the case of an atmosphere, 
it is evident that all the strata vertically above 
a b d, rest upon and tend to compress it. 
A . Cowper R a n y a r d . 
T H E L I M I T A T I O N O F A T M O S P H E R E S . 
[32090.]—MAY I be allowed to point out a 
further development of my theory, which will be 
found to bo at once startling and suggestive? I 
think that I can make outa priiud facie case against 
the sun for stripping the earth of its freo hydrogen, 
but must first olfer a few remarks on the theories 
of the limitation of the earth's atmosphere and the 
diffusion of gases. 
I freely admit the reasonableness of the theory 
that there must be a point where tho elastic force 
and the gravity of the atmospheric particles must 
balance, although I do not feel called upon to admit 
that any one of the guesses as to the height at 
which the balance takes place is worthy of credence. 
I also recognise tho fact that all gases which do not 
act chemically upon each other at common tem-
peratures become unformly mixed, no matter what 
their respective gravities may be. If tho upper 
half of a long tube bo filled with hydrogen, and the 
lower half be filled with a heavier gas, the two 
gases will, after a short time, bo found to be 
thoroughly mixed, or inter-diffused. Wo are also 
taught that this law affecting the constitution of' 
gaseous bodies is the principal means by which tho 
atmosphere is preserved in a uniform state, ami the 
accumulation of locally-generated gases and ex-
halations is prevented. To all this I havo no 
objection to offer as regards tho state of affairs at 
the surface of the earth ; but I shall now proceed 
to show that a different law must hold good in the 
outlying regions of the atmosphere. 
AllexperinientsonthediffuMou of gases have been 
made iu our laboratories, and atmospheric observa-
tions reach no higher than tho mountain peaks, 
where tho balancing point between the gravity of 
the molecules and the elastic force which keeps 
them apart has not been reached. We know 
nothing of tho absi.lute gravities of the molecules 
of different gases, although for tho purposes of 
argument we may assume that they are propor-
tionate to their recognised atomic weights. It 
should follow that the vurious gaseous constituents 
of tho atmosphero must roach their limits of 
expansibility at different heights in tho atmo-
sphere, abovo which tho heavier gases will becomo-
incapable of diffusion into tho lighter superin-
cumbent gases. The lowermost Stratum of tho 
atmosphero may therefore be SBMpoeed tu contLt of 
a diffused mixture* of carbon dioxide, oxygen, and 
nitrogen ; the next stratum will consist of diffused 
oxygen and nitrogen, and above this tkera will be a 
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any information as to tho ciuso of combustion, but 
thought i' occurrod spontaneously at the lighting of 
tho lamps. If this is really corroct, a number have 
a source of danger in thoir house of which they 
know not: consequently it may Bavo trouble to invite 
corrospoudonco on tho »ubjoct. IT. M . 
VAMAnra: STAB I N AtrnioA.—In tho Rev. T . E . 
Espiu's letter on p. 510, last vol., in ll'th line, read 
fivo seconds for "give" seconds, and " L l o y d " 
Knott should To Goorgo Knott; whilo in the next 
lino road livo for "throo" seconds, and / . instead 
of "/>." 
U S E F U L AND S C I E N T I F I C NOTES. 
Tun p monger elevators at tho Chicago audi-
torium arc designed to travel at the rate of 600ft. 
per minute. The length of the lift is 220ft. 
Dollar Sign.—Tho dollar sign, nays an American 
paper, is not a monogram of " U.S.," but dates 
from the days when the transfer was made from 
Spanish to American dollars, and accounts were 
kept equally in dollars and reals. Thus: ono 
dollar || eight reals (American and Spanish parallel 
accounts |. Later the 8 was placed between tho 
cancellation mark, |8| ; thon the perpondicular lines 
crossed tl 8, and finally the 8 shaded into an S, 
and. pom bated with tho cancellation line, evolved 
tho present sign ($). 
Dontists' Moulding W a x — D r . Davis com-
municates to the Journal dc Tharmacie ct de 
Chimin nn analysis of the composition known as 
"Godion " or "Stent." Upon this ho bases the 
following formula: Stearin, 2.5 parts; half-soft 
copal, 25 parts ; tale, 50 parts ; carmine, 0-5 parts ; 
oil of rose geranium, 2 drops to tho ounce. Melt 
tho resin by the heat of a sand-bath, and when 
slightly cooled add tho stearin, stirring constantly. 
Wneu this has melted add the other ingredients, 
previously intimately mixed, and stir BO that a 
nomogeneous product may bo obtained. The adhe-
siveness of tho composition may bo increased or 
diminished by modification of the amount of copal. 
A moro thorough blending of tho colour may be 
insured by dissolving the carmine in a little potash 
solution before mixing with the chalk. 
Softening Water.—For softening water by 
Uieaus of hydrated oxide of lead cheaply, it is 
(iecesr,ary to obtain tho oxide, and the following 
method has been devisod by M. Villon. A solution 
ot sodium nitrate is placed in a vat, divided into 
two compartments by a diaphragm; load electrodes 
o£ large curfaco are placed iu tho solution, and tho 
current from a dynamo then passed through. Tho 
sodium nitrato is decomposed, caustic soda being 
formed in tho negativo compartment and nitric 
acid at tho positive pole from which it dis-
solves a certain quantity of lead, forming lead 
nitrate, ^ When tho current has paBscd through 
tho liquid for a certain time, the solutions are run 
from the two compartments into a second vat, 
and there mixed by means of an agitator. The 
soda precipitates hydrated oxide of lead aud itsolf 
forms sodium nitrato ; the solution is then filtered 
and tho nitrate solution again submitted to eloc-
trolysis. When the baryta or load oxide aro used 
up, they aro replacod by freshly prepared oxides. 
The purification by barytes is more perfect than 
that hy load oxide. According to M. Villon, tho 
use of the filter press can bo avoided by employing 
plumbate of sodium—a solution of lead oxide in 
caustic soda. The precipitate is simply allowed to 
settle out, and tho water obtained shows a harduess 
of about two or throo degrees. 
Barometer Plants.—A French meteorological 
paper contains a list of prognostics apropos of the 
aspect that certain plants present according to the 
states of tho atmosphere. The following are a few 
examples :—If tho head of the gith (Nigella Bativa) 
droops, it will bo warm; if tho hoad of the samo 
plaut stands upright, it will be cool. (The gith in 
this country is usually Agrostomma githogo of Liu-
neus—the com-cocklo.) I f tho stalks of clover and 
other leguminous plants stand upright, there will 
bo rain ; if the leaf of the wood-sorrol turns up, it 
is a sign of a storm; if tho loaf of tho whitlow grass 
slowly bends up, thoro will bo a storm; if the 
flower of tho convolvulus closes, it will rain; 
if tho flower of tho pimpernel closes, it 
will rain : if the flower of tho hibiscus 
closes, it will raiu ; if the flower of the sorrel opens, 
it will bo Uno weathor; if tho flower of the same 
plant closes, it will rain; if tho llowors of the 
carline thistle close, thoro will bo a storm; if tho 
flower of tho lettuce oxpands, it will raiu; if tho 
flower of the small bind-woed closes, look out for 
rain ; if the flower of tho pitcher plant turns upside 
down, it will rain; but if it stands erect, it will bo 
fine weather; if tho flowor of tho cinquefoil 
oxpands, there will bo rain; but, if it closes, tho 
weather will bo fair; if tho flowers of tho African 
marigold close, it will rain; if tho scales of the 
teasel became close pressed against each othor, it 
will rain. 
R E P L I E S T O Q U E R I E S . 
In their answers, Correspondent! art respect-
fully requested to mention, in each instance, the title 
una number of ihi query asked. 
[73275.]—Gas-Oven.—I think "Apollo" will 
find a burner in T . Fletcher and Co.'s (Warring-
ton) list, for converting firo-oven into gas-oven ; or 
ho could get a piece of lin. gospipe length of 
oven, plug up one end, and drill small holes along 
pipe. Place this at bottom of oven, put in false 
bottom, and havo outlot at top. I have soon ono 
done so, and it answers very well. A. COOK. 
[73371.J—Slow-Combustion Stove.—I cau-
not agree with " Nun. Dor.," p. 550, that these are 
all stuff. I have one by me as I write, which com-
fortably warms a place only occasionally in use, 
and does so for six hours on a filling with the ciudcrs 
from tho houao fires and a little coko breeze. 
Surely this is very useful. Of course, thoy have 
tho defect, inhoreut in all stovos, of making the air 
unpleasant—not by any escape of fumes, which I 
have carefully seen to, as I got it to soe if it would 
do for occasional uso in a groonhouse, but probably 
by charring dust particles and over-drying tho air. 
SIOJIA. 
[73104.]—Bapldly Rotating- Cylinder.— 
" O. Q. T . " is porfectly correct about the centri-
fugal force, as I find on looking at my calculations 
I have made a mistake. But to run a steel disc so 
as to give it a strain of 67,7001b. per sq.in. is, in my 
opinion, dangerous—from 25,000 to 30,0001b. is as 
high as I should like to run oue. . Regarding the 
belt velocity, I still think 6,000ft. to bo as much as 
you will be ablo to obtain. The belt above this 
Bpeod on so Bmall a pulley will not grip sufficiently 
to drive. I suppoBe you intend to drivo the shaft 
from some engine, as the size of pulleys necessary 
to drivo it by hand would bo prohibitory. The 
statement which you have quoted from " Unwin" 
has reference to large driving drums, and will not 
apply to such small work as you require. As regards 
tho best bearings for tho Bpindle, I should advise 
bearings of white metal, having good oil-grooves 
cut in them, with oil-cups to give a continuous 
stream of oil while running, and uso either castor 
or olive oil—thin oil certainly will not do. I have 
had no experience of small work running between 
jewels; but I Bhould think it would be very un-
likely to succeed; certainly, it would not be able to 
he run without lubrication. But if you could run 
it for a minuto at this speed with lubrication, you 
could run it for an hour, if necessary, for, if it will 
not heat in that time, it will run any length of 
time without heating. SPHINX. 
[73432.] — Surface Condensers. — I do not 
know by what means the tubes in the condensers of 
any given ship are made tight, but there is no 
difficulty in doing it, and not much tightness re-
quired. The gonoral plan is to pack each tube 
separately, making a screwed stuffing-box in the 
tube-plate, when a screwed ferrule and tape pack-
ing prevent all leakage of sea-water into the feed ; 
but of course the tubes must be examined from 
time to time. Perhaps some correspondent knows 
exactly how the tubes of tho Teutonic's condenser 
are kept tight. M. E . 
[73439.]—Manufacture of China.—Depends 
on tho quality of tho goods, whether moulded or 
turned. Common stuff is often moulded, but the 
practice varies at different potteries. The term is 
" thrown," which includes moulding and turning— 
moulding in the sense used by tho querist moaning 
" casting," which is often used for the best work. 
The "few hints" asked for would bo occupying 
spaco to no useful purpose. Querist should soe the 
work done. M. T . 
[73443.] — Fie ld - Magnet Winding: of 
D y n a m o s .—" J . W. W. B." is quito correct, 
especially about the diagram of tho specially wound 
shunt dynamo, to which no reference had been 
made by me in my replies ; and about Ohm's law. 
S. BOTTONE. 
[73448.]—Aro Lamp.—A hand-regulating arc 
lamp is out of date, nowadays. Querist had better 
road up the subject, and make any of tho well-
known forms if he iB not quite clear as to what ho 
wishes to do. VOLTOIIII. 
[73419.] — Electr ica l Resistance.—'' A. R." 
seems to want something not yet discovered; but 
ho will find tho latter part of his query answered in 
many back volumes. I t depends entirely ou how 
many plates ho wishes to lift which mothod is 
adopted; but thoro is no difficulty in raising tho 
places by turning a roller, or thoy can bo lifted 
bodily out of the solution at onco by attaching tho 
zincs to a bar, which can bo lifted up. So simplo a 
mattor does not rcquiro a sketch. E . M. F . 
[73151.1 — Phonograph. — Tho drawings of 
Edison's latost phonograph can bo found in the 
specifications of tho patent; but " full working 
drawings" aro, I suspect, to bo obtained only in 
the inventor's workshop. NUN. Don. 
[73455.]—Electroing Wire.—If "Anxious" 
desires to learn a process of " electroing wire," per-
haps he will tell us what wiro ho means, aud with 
what he wants to " eloctro " it. T . 
[73157—73465.]— Diffusion of Salts. — Why 
does not this querist auswor his questions by 
practical tests? Thoy road like examination 
questions, for they can bo of little practical uso. 
M. S. L . 
[73461.]— E n a m e l on Aninaal's Tooth.—Mr. 
Keen will have to look a long while before he will 
BOO an animal's tooth having enamel a quarter of 
an inch thick. The thickest to bo found would be, 
I fancy, in the teeth of elephants or hippopotami. 
R. O. 
[73464.]—Magic Squares and Musio.—Does 
this querist mean figured bass, or what does he 
mean ? S. 
[73469.]—Remelting Scrap Zinc .—I do not 
know of any book specially devoted to remclting 
scrap zinc; but if the querist wants to melt zinc, 
whether scrap or spelter itself, he has only to pro-
vido himsolf with a f uraaco capable of getting up 
a temporature of, say, 800° Fahr., a crucible, and 
some salammoniac to prevent the zinc being oxidised 
when melted, to treat any quantity of Bcrap zinc 
by iustalmonts. T . C. L . 
[73476.]—Defective Injector.—Send the par-
ticulars to tho makers and ask their opinion. No 
ono can give much useful information without 
examining the injector. Apparently there is too 
much water, as it works bettor when water is 
partially turnod off; but it is no uso guessing. Ask 
tho makers, or get some expert to examine it. 
NETS-. Don. 
[731S1.]—L. and N . W . Bloomor Engines.— 
Theso have beon given over and ovor again in back 
volumes, aud photos, of them can bo obtained f.-om 
the dealers in such things. Look through the 
indices if you want Buch a thing. Cimrwr;. 
[73482.]—Phonograph.—Tho producing stylus 
has a chisel point; the reproducing a round knob. 
Sperm wax is utterly useless: it must be something 
much harder. At loast, Edison UBes a cylinder 
which is a compo of something about as hard as 
plaster of Paris. NUN. Dor.. 
[73486.]—Oil Engine.—This querist asks for 
something which no oue has yot invented. Thoro 
are oil-engines in tho market, but none so small as 
one-man power. Bettor have a hot-air engine. 
PATENT. 
[73509.]—Electric L ight Shunt Dynamo.— 
Quite BO : electricity is but a form of energy. I t 
will, therefore, tend to clearness if, for tho future, 
in speaking of electro-deposition or incande.«cnt-
lamp lighting,wo discard all the intermediary words, 
and say at once that it requires 33,000ft.lb. to 
deposit so much copper or give so much light. Tho 
table given by " .1. W. W. B." in last week's i m» 
is not nearly so full as tho one I gave about.-. I [ 
ago, when treating ou incandescent-lamp lighting, 
to prove that ordinary lamps take about 3'5 watts 
per candle-power. S. BOCTONI;. 
[73644.]—Strength of F i e l d .— I f iron could 
never bo saturatod with magnetism, then " Slow 
Spoed " would bo perfectly corroct in his idea that 
by doubling the magnetising power he would double 
the E . M . F . at tho samo speed of running ; or, ai he 
requires it, get the samo E . M . F . at half the speed; 
but on account of wrought iron becoming saturated 
when about 150,000 lines per sq.in. are forcod 
through it, he would not do so. I have not calcu-
lated out the number of lines passing tl rough the 
armature coro in " Slow Speed's " machine; but if it 
is a good machine at present, there ought to bo 
about 120,000 lines per square inch of section m the 
armature core. Now, as I said before, 150,000 
lines is about saturation point; so however much 
you may run up your exciting farce, you cannot 
force much more than this number through, and as 
the E . M . F . of any dynamo depends first on the 
speed, second on tho number of conductors counted 
round tho armature, and third on tbo number of 
lines of magnetism passing through tho armature 
core por square inch of Boctior:. you can easily soe 
that it would not double the E.M.F. of your 
machiue. As' a matter of fact, tho magnetising 
forco, when tho magnet is near saturation, uicrcnes 
out of all proportion to the amount of magnetism 
forced through tho cores. I f there is a large amount 
of iron in your dynamo, it will increase the E . A I . F . 
undoubtedly. I f the piping connecting your engine 
and boiler is rather small, the slower speed will 
bouoflt, as you will not lose BO much pressure 
between engine and boiler, but not otherwise. 
SrinNX. 
[73061.]—Ventilator.—If A. Cray wishes to 
cause draughts, ho cannot adopt a turcr method 
than " by trusting to tho air coming iu round tho 
doors and windows for tho supply of fresh air." 
Tho best fresh-air inlet is sonio torm of the so-
called "Tobin" tube, i.o. ouo which throws the 
air iu an upward direction. The top need not 
be moro than 4ft. abovu tho floor-level. HALL. 
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Mr. 0. Chunute expressed the opinion that if wo 
are to achieve success in aeronautics it must bo 
through tho medium of tho navigable balloon. 
Tho course of development will probably consist 
lirat in improvements of the balloon, so us to 
enable it to stem tho winds most usually prevail-
ing, and then in using it to obtain tho initial 
velocity required to lloat aeroplanes. Once tho 
stability of the latter is well demonstrated, per-
haps the gas-bag can bo dispensed with alto-
gether, and self-starting, self-landing machines 
substituted, which shall sail fuster than any 
balloon ever can. 
Dr. Nansen's proposed Arctic expedition will 
not start this year, but as early as possible in 
1892. The festal, Which is being specially built 
for the service, waB expeetod to be ready by tho 
end of February, but it is doubtful whether she 
will bo finished by that time. 
The original "chronometer" made by John 
Harrison in 1759, for which he received the 
Government premium of £20,000, has been 
intrusted by tho Astronomer-Royal to Mr. J . U . 
I'oolo for tot purpose of examination and clean-
ing, prior to its being sent to the lioyul Naval 
Exhibition. Mr. I'oolo is writing an account of 
its construction and history, which will be pub-
lished in the JIurological Journal. 
The City and Guilds of London Institute have 
sent a letter and memorandum to the chairman 
of ;ill provincial county councils and the mayors 
of tho important boroughs, in reference to tho 
examination, inspection, and payment in aid of 
local technological and trade classes. The Legis 
lature has placed funds at the disposal of county 
councils for the purposes of technical education 
The Institute will, after 1892, discontinue its 
grants, but it prepared to continue and defray 
the cost of its present system of technological 
examinations, and to improve it from time to 
time. 
The questions recently put in the House of 
Commons relative to the Patent Office fees have 
evoked so many lottors from inventors urging 
Mr. Long to take up the question, that he has 
resolved to bring it before the House on the 
Estimates for the Board of Trade, which has 
the superintendence of the Patent Office. We do 
not, however, think there is much hope of the 
fees being reduced until it is seen how much of 
tho accumulated funds aro required for the 
erection of tho now Patent Office, which is 
yearly becoming more and more necessary. 
Lord Rayleigh calls attention to his explanation 
of Becquerel'a coloured photographs, which he 
published in the Phil. Hag., August, 1887. The 
reference is to M. Lippmann's "discovery." 
Tho following is an oxtraet from Lord Rayloigh's 
note:—" It has occurred to me that Becquorcl'a 
reproduction of tho spoctrum in natural coloura 
upon silver plates may porhaps be explicable in 
this manner. Tho various parts of the film of 
sub-chloride of silver with which the metal is 
coated raay bo conceived to bo subjected, during 
the exposure, to stationary luminous waves of 
nearly definite wavo-longth, the effect of which 
nlight be to impress upon the substanco a poriodic 
structure, rocurring at intervals, oqual tc half 
the wave-length of the light; just as a sensitive 
DM exposed to stationary sonorous waves is 
".encod at the loops, but not at tho nodes 
i£ Mm*. March, 1879, p. 153). I n this way 
tho oporation of any kind of light would bo to 
produce just such a modification of the film as 
v, •aid cause it to reflect copiously that particular 
K i d of light." Becquerel'B instructions [La 
L ire) aro so complete that Lord Rayleigh 
re petted his experiments, and obtained very good 
r< - en tations of the spectrum, and any doubts 
as to tho operation of stationary luminous waves 
ir> a ne:irly transparent sensitive film were re-
moved by tho observations of Wiener, published 
a year ago in Wiedemann's Annalen. 
Tho British Journal of Photography says, speak-
ing of the rush of customers to be taken by tho 
"low process " : — " Whon told that tho thing 
is a myth they will not believe it, and consider 
the artist is behind the times because he is not 
able to work by the alleged now method. Of its 
authenticity they seem to be convinced, as they 
havo ' seen it announced several times in tho 
newspapers.' Since some of the doily press have 
of Into boon so assiduously ' booming' M. Lipp-
mnnn, several artists wo know have, as usual, 
been applied to by customers wanting their por-
ta i taken in natural colours, and who refuse 
to believo in its present impracticability." 
This, from the Photographic News, is to tho 
purpose :—" A few days ago a photographer re-
marked to a well-known scientific man, 1 Lipp-
mann's discoveries aro nothing but iridescence.' 
'Very likely,' was the rejoinder; ' but perhaps 
hitherto we have not paid sufficient respect to 
iridescence.' " 
Miss Ormerod's fourteenth annual report on 
injurious insects has been issued, and contains 
much useful information. I t has long ago been 
fully appreciated by intelligent agriculturists 
and gardeners, and this year has notes on tho 
use of Paris green as an insecticide which will bo 
appreciated. Paris green and other insecticides, 
some of which have been extensively usod in 
America, are considered dangerous by many, 
owing to their poisonous nature; but these notes 
show that when properly used they are "dan-
gerous " only to the insects. 
The Bath and West of England Society are 
preparing to issue tho report on the experiments 
they causod to be carried out on 25 trial plots of 
mangolds in nine different counties—the man-
golds following corn, and to be followed by that. 
The plots without dung have tho advantage in 
larger produce as in smaller cost; the addition of 
salt was found to be very beneficial, increasing 
the yield by from nine to nearly fourteen tons 
per aero. The results are thus in favour of 
artificial manures so far, but the experiments ore 
not complete until the following crop has boen 
gathered. 
Some little time ago the Paris Academy of 
Medicine pronounced a formal decision in favour of 
boiling milk before drinking it, and recently two 
members, M. Ollivier and M. Nocard, have 
brought cases before the Academy which 
emphasise the warning to boil all milk before 
using it in its fluid state. 
MM. Schiitzenberger have obtained what they 
considera new form of carbon by passing cyanogen 
through a porcelain tube containing gas carbon, 
with powdered cryolite sprinkled over the surface, 
heated to a cherry red. The carbon separates in 
a bulky mass of very slender filaments which 
can be compressed between the fingers into a mass 
resembling graphite. 
A curious proof of what fog means was given 
recently by Prof. Osborne Reynolds in connection 
with some new bolting kopt running four hours 
at Owens College during the lato weather. I t 
was new and bright when Btarted: when stopped 
it was black and loaded with dirt. I t hod been 
running at 4,000ft. an hour. Prof. Reynolds 
pointed out the analogy to tho dirtiness of an 
express train, the phenomenon in both cases being 
due to the fact that tho rapidly moving body 
comes in contact with a greater quantity of air in 
a given time than a stationary body, and there-
fore picks up a greater quantity of atmospheric 
pollution. 
Prof. Vivian B. Lewes (Royal Naval College, 
Greenwich) has been retained by the Battersea 
Committee of the University Extension Society 
for a courso of lectures ou practical chemistry to 
be delivered at the Public Library, Lavender 
Hill , Battersea. Two courses of lecturos have 
already boen delivered in Battersea to large 
audiences, and this practical course has been 
arranged by tho committee in response to a 
widely-oxpressed demand. The students will be 
instructed by Prof. Lewes in tho making of all 
apparatus and materials essential to tho study of 
the subject, and at the end of tho course nn 
examination will be held by the joint board of 
tho Universities of Oxford and Cambridge. Tho 
committee have received considerable assistance 
in carrying on the movement, and have therefore 
boen enabled to fix the fee for tho ten lectures, 
wliich will commence on the socond Friday in 
April, at the exceptionally low rato of 7s. 6d. for 
the wholo course. As tho issuo of tickets will be 
limited, application (with tho fee inclosod) must 
bo immediately made to the hon. BOCS., Mr. I I . 
Gonochie, 101, Ashbury-road, or Mr. T . liarwood, 
Brynmacr-road, Battersea. 
L E T T E R S T O T H E E D I T O R . 
T H E prices of gas supplied by the various com-
panies throughout the country during the year 
varied from Is. 9d. per 1,000ft. at Plymouth to 
fld. at Walton-on-the-Naze. The prices of gas 
supplied by local authorities varied from Is. lOd. at 
Leeds to 0s. 3d. at Bethesda, in North Wales. It is 
noteworthy that while Plymouth at Is. Gd. and 
Leeds at Is. lOd. made a profit, Bethesda at 0s. 3d. 
did not produce sufficient revenue to pay expendi-
ture. Local authorities average 2G7c.ft. less per 
ton of coal carbonised than companies. 
[ We do not hold ourselves responsible for the opinlont of 
fur correspondents. The Editor respectfully rcquesU that ail 
xmrnunications should be draion up as bri'jly as possible.] 
All communications shoulA be addrrvted to the EDITOS if 
fAsEsausu .M o e AX 10, 332, Strand, IV.O. 
All Cheques and Pout-office Orders to he made payable to 
J. FASMVOUB EDWAHD6. 
\ # In order to facilitate reference. Correspondent*, Khen 
speaking of any letter previously inserted, wilt oblige by 
mentioning the number of the Letter, as well ai the page on 
which it appears. 
I would have everyone write what he knows, and as 
much an he knows, but no more; and that not in this 
only, but in all other subject*: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or Buch a fountain, that as to 
other things, knows no more than what everybody doea, 
and yet, to keep a clutter with this little pittance of hia, 
will undertake to write the wholo body of phymcka, a vite 
from whence {Treat inconveniences derive their origixuU." 
—Montaigne*! Essays. 
T H E N E W R E D S T A R I N A U R I G A . 
T32138.1—Is Circular No 29 from the Wolsing-
hani Observatory, the Rev. T . E . Espin announces 
his discovery of a third-type star, not in the D . M . , 
whose position for 1855 he givos as It. A. 5h. 32m. 37s. 
Dec. + 31° 57'. In the E N O L I S U MECHANIC, 
Vol. L I I . p. 520, Mr. D. E . Packor erroneously 
assumes the epoch 1890 as that given for the 
position of this star in tho above-named circular, 
and consequently identifies it with D . M . + 31-1049°, 
R.A. oh. 3lm. 10s., Dec. + 31° 50", mag. G-G, which 
in Weisse is V 905, mag. 7. D.M. + 31-1049° is 
the northern and preceding of a pair of stars on 
D.M. Chart No. 15, the second star being 
D.M. + 31-1050°, mag 8-9. The only error in the 
D.M. Boems to be in the magnitude assigned to the 
star in charting it. The star announced by Mr. 
Espin follows this lm. 21s., north 7', and has been 
found on four photographic charts taken at this 
observatory with the Sin. Draper telescope. They 
were obtained on Feb. 0, Dec. 2, Dec. 23, 1890; 
and Jan. 24, f 
graphic mag 
spectively, thus confirming the variability of this 
star. These magnitudes are not directly comparable 
with those derived from visual observations Bince it 
will be necessary to apply a correction to them on 
account of the red colour of the Btar. A photo-
graph of tho spectrum of D.M. + 31-1049° has been 
obtained on Plate 2315, taken on Nov. 20, 1890. 
The Bpectrum is clearly not that of a third-typo 
star, but belongs to a class intermediate between 
tho second and third types. Mr. Espin's variable 
is too faint to appear in this photograph. 
HI. Fleming-. 
Harvard College Observatory, 
Cambridge, Mass., Feb. 25. , 
I, 1891, and give the approximate photo-
aguitudea 10-7, 11-8, 10-7, and 9-5 re-
G L A C I A T I O N O F T H E M O O N . 
[32139 . ]—IT is Mr. Cowpor Ranyard (32124) , 
not " Ja. Ha. j" who seems to be stumbling over the 
old hydrostatic paradox, and the proof is to be Been 
in the fact that he is still stumbling. He says that 
the pressure on the bottom of a vessel "maybe 
more " than the weight of the water it contains, 
but " if it is moro," tho downward pressure on the 
bottom will bo "counteracted" by nn upward 
pressure on its inaloping Bides. There is really no 
counteraction at all in such a case, and the principle 
is the same whether the sides are insloping or out-
sloping; each square inch of surfaco boors its own 
pressure, due to the height of the column of liquid 
above it. There is no " if " to bo taken into account. 
Mr. Ranyard seems to think that the pressure on 
insloping Bides has something to do with the 
pressure on the bottom—a sort of reflex pressure ; 
but of courso there is nothing of the sort, and there-
is no correlation between them. 
Any reference to the " old hydrostatic paradox * 
was merely made in order to Bhow that the gaseous 
paradox was prcciaely the same. Mr. Ranyard 
does not Buy in precise terms that ho admits this, so 
that I must refer Uim once more to the elementary 
treatise. It ia there set forth that " Air is a fluid, 
and, like water, it yields to any inequality of pressure, 
its particles moving with the utmost freedom about 
each other." Aud again—"The laws of motion, 
which apply to tho motion of liquids, fully apply to 
gases." 
I am glad to find that Mr. Ranyard admits that 
" in the case of an atmosphere about a planot there 
are no sides," because it is very different from what 
he has heretofore maintained, and it enables mo to 
question him farther as to what ho meant by his 
diagram, and lus proof founded thoroon, that " tho 
increase of volume of concentric spherical shells of 
a similar thickness corresponds to the decreaso of 
gravity towards a heavy body at this ceutro." Ho 
now admits that the prossuro of any stratum will 
bo oqual to the weight of the atmosphere vertically 
above the stratum. I f he had said no at first, thero 
would never have been any difference botwoen us. 
March 7. J a . H a . 
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imperceptibly towards tUo pole. 
The shadow cast by the bill on the following 
ansa was woll defined and V-shaped, as shown; 
tho indefinite markings shown ou ring, where 
Cassini's division is known to bo moro poorly de-
fined, giving to the eye the impression of nothing 
special, except that of some sort of dark shading of 
uncertain form. I thought the marking on follow-
ing ansa the moro easily disceruiblo. Where the 
ring crosses the ball, a dark band parallel to it was 
very prominent, but am unable to Bay whether it 
was the dusky ring or shadow of ling on ball. Five 
satellites were in Bight, the nearest being hardly 
near enough to bo shown on this scale. 
O. L . Petitdidieu. 
Mt. Carmel, Ills., U.S.A. 
[22364.}—As I fancy my sketch must havo been 
too faint for reproduction, thoro being absolutely 
no detail shown in the representation of it on p. 181, 
it may bo of interest if I tabulate the principal items 
visible on the night tho drawing was made, all of 
which I delineated. 
' King A was distinctly darker than ring B, whilst 
the latter seemed to shade off very gradually into 
ring C, which was very visible across tho disc. 
Cassihi's division was like a thick dark crescent iu 
each ansa. There were two well-marked belts 
south of rings and one fainter on north, and tho 
usual polar shading. The shadow of ball on rings 
appeared slightly convex. The night was not a very 
steady one. F. "W. Longbottom. 
found with tho Grubb equatorial stellar camera. 
Harvard magnitudes— 
1S90, March 8, 11-7 corrected 9-2 
1890, March 8, 11-9 „ 9-4 
1891, Feb. 19, 11-7 „ 9-2 
Two interesting points arise from tho foregoing 
observations: the first is that the observations in 
1887 were made each time near a maximum, while 
the photo observations in 1890-91 wero' mada 
apparently about the same time in the light" curve. 
1 he aecond is, the absolute identity of tho' photo 
r * * m D : 
or, putting it into words, we multiply the square of 
the diameter of the gauge in inches by the depth of 
Bie raiu to bo me:::uired, and divide the product by 
the square of the diameter of the measuring glass 
in inches. For <::ample, his gauge is 7-87iu. in 
jiamotor; what depth must a glass jar 2in. in 
diameter be to measure Jin. of rain '{ Here we have 
7'878 x 0*5 
— , the quotient of which wo Bhall find to 
he 7'742in. So that if wo take 7'742in. on a perfectly 
cylindrical \ar of ^in. in diameter, and divide it into 
.'i0 equ»i parts; each division will represent one-
h'-.idredth of an inch in the gauge whose diameter 
is 7-87in. 
A Follow of the Roya l Astronomical Society. 
S A T U R N . 
132263.]—NOT having seen anything in "Ours" 
abant Saturn for quite a while, I send the inclosed 
[32365.]—MB. F . W . LOXGBOTTOM'S letter in your 
last issue refers to the scarcity of drawings of 
Saturn showing the planet at its present phase. l ie 
may be interested in knowing that, in the publi-
cations of tho "Astronomical Society of the 
Pacific" (No. 14), lately published, there aro some 
beautiful sketches of Saturn, by Trof. Holden, 
which include theso intermediate stages, taken with 
largo apertures and accompanied by notes, between 
the years 1879 and 1889. 
I may also call attention to the April number of 
" 1/Astronomic," which has a most excellent 
article on Saturn, giving an account of tbo first 
discovery of the rings, and also some exquisite 
illustrations on a large scale of the period of their 
greatest disappearance, and, iu addition to these, a 
taldo of tho positions of the planet with regard to 
tho oarth from 1600 to tho proscut time. 
If I may venture to criticise Mr. Longbottom's 
sketch, I should bo inclined to accuse him of a littlo 
exaggeration in his representation of the openness 
of the rings. Thoy have struck me often this season 
as so bar-like, if I may use tho term, especially with 
a low power eyepiece, the space bctweon the 
ans.-c being then hardly perceptible ; but my instru-
ment, a 0|in. Calver, being smaller than his own, 
may account for this. 
The dark shadow thrown on the ball by tho rings 
is to me also a very noticeable feature at the present 
timo ; but this could probably not be easily shown on 
so small a scale as Mr. Longbottom's outline sketch. 
E . Brown. 
•letch,taken on April 11th, 1S91, with 12in. ro-
ll' e^ or. Night, very good ; power used, 400 diam. 
No attempt has boon made to represent shading 
oa hall: the preceding hemisphere, however, 
'iT™*2 brighter, and gavo a strong impression of 
a kill. The only belt shown was well defined next 
T H E T W O N E W V A R I A B L E S T A R S I N 
O A M E L U S . J f c 
[32266.]— On February 23, a circular was issued 
calling attention to tho variation of Es-Birm. 146 
= D.M. + 68-398°. This red star was detected on 
Feb. 28, 1S87, and from its hijjhcr magnitude, com-
pared with that given in Argelander, it was at onco 
suspected of variation. Subsequent observations in 
this year did not, however, coutirm it as a variable, 
the definition being so appalling on the night of its 
discovery that the direct estimate of magnitude was 
rejected. Ou this night—one of tho worst I have 
over seen—the star discs were some 5" in apparent 
diameter. The following wero tho magnitudes 
obsorved in 1S87, A = 8-4, B m 94 :— 
1887, Feb. 28, 7-0 rejected, direct estimation. 
March 1, 8 2 from comparison stars. 
n 3, 8 0 ,, ,, ,, 
Nov. 14,8-0 „ 
Tho magnitude in Argolander being 9 3. On 
Fob. 16, 1891, tho star was again looked up, and 
found to bo only 9*1. Feb. 19 confirmod this 
observation, and a circular was issued. The follow-
ing are tho results obtained this year, including one 
observation made by Mr. Knott:— 
1891, Feb. Iff. 9-1 
19 9.2 
26,' 9-7 hardly so bright (Mr. Knott). 
March 2,10-0 
12, 10-2 
29,10-0 
April 13, 9 0 
Mrs. Fleming has kindly sent mo tho measures of 
thisBtar from the Harvard photographs. Tho first 
column gives the actual photo magnitude, tho socond 
gives the eye magnitude using tho colour correction 
of — 2-5, taken from " Publication No. 1," contain- . 
lcid'-r-wrifer, who "joked wi' decfuculty." I t | to the equator, creating tho impression of fading ing the magnitudes of the stars at + iO", O'- — V , 
ttomi hard to understand how any astronomer 
•yiiild read through tho article on Automatic Comet-
Bndfcsc that you reproduced on p. 136, without at 
owe detecting that it was a singularly clever and 
elaborate hoax ; and a hnax, moreover, perpetrated 
by nomo one too thoroughly familiar with his 
subject to make a scientific blunder, " tremendous" 
or otherwise. Qtamdoom bonus dormitat Homrrus, 
and I am afraid that the highly respectablo Homer 
of tho Messenger must havo been decidedly drowsy 
when ho pennod the paragraph with which you 
conclude your quotation. 
In connection with letter 32246, p. 181, I am 
plea«cd to bo ablo to say that (in the stock phrase 
of the polico witnoss) "from information I have 
received," I have good reason to believe that the 
formation of a Comet-seeking Section, by the 
British Astronomical Association, is imminent. 
I must ask Miss Brown (letter 32248, p. 181) to 
forgivo mo for pointing out that M. do Boii's 
globe is placed in the meridian, and that, hence, if 
tho fixed micrometer-wire A (Fig. 2, p. 158), in the 
eye piece of the oquatoreal is made parallol to the 
equator, and tangent to tho south point of the 
Sun's limb, in any part of his diurnal course, it 
will occupy identically tho same position with 
reference to tho globe when the telescopo is brought 
into the meridian, and lowered so as to bring the 
globe into the field of view. Obviously this would 
tot be tho case had tho telescope only motions in 
oititudo and azimuth; but then the use of an 
cquatorcal is presupposed. 
Let me assure " L a Lune" (reply 74120, p. 184) 
that the apparently increased size of the moon on 
the horizon is an .^ tical illusion, pure and simple, 
having its origin in the fact that the eye has some-
thing betweon her and it as a standard of compari-
son—a standard wanting when she is high up in the 
sky. Lot him look at her immediately after she 
has risen through a paper tube, so as to exclude 
everything but her disc, and the illusion will dis-
appear at once. Nay, further, she presents really 
rather a larger angular diameter when on tho 
meridian than when she is risiug, becauso she is, of 
course, somowhat nearer the spectator—a fact 
demonstrable to any possessor of a telescope fur-
nished with a micrometer. 
Inroplyto "Microflex" (query 74253, p. 189), 
Culpepcr was a London optician who flourished 
during the middle of tho ISth century. His instru-
ments are in no legitimate souse "rare." Perhaps 
tho ono spokon of by your correspondent may dato 
from about 1750-60. Cuff was another London 
optician who improved tho microscope, somewhat 
earlier than Culpcper did. I have nevor heard that 
aoy connection existed between them. 
" Rosicrucian" (query 74278, p. 190) may 
graduate a measuving-glass for a rain-gaugo by the 
following formula. Suppose that a represents the 
diameter of the gnuge, b that of the glass jar, and 
the depth of rain to bo measured ; then calling D 
the required depth on the glass jar, we say: 
and eyo observations, Feb. 19, 1K01, when directed 
by — 2-5. Using all observations made, and taking-
into consideration tho rapid riso and fall, it is 
obvious that this star, though of tho long-period 
typo, his ono of tho shortest periods in this class 
yetdetocted. Tho whole of tno observations may 
bo explained by supposing tho period to be: 
P - 129 days. 
The variations seems to bo : 
V = 8 0 - 10-2. 
Should this period prove correct, a maximum will 
take placo about May 23rd. Tho place for 1855 is: 
R.A. Vh. 25m. 22s. Dccl. + 68° 42-5. 
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Those of your readers who may wish to observe 
this star, and have not Equatoroals, will bo able to 
lind it from Fig. 1, where the large star apparently 
corresponds with one in Proctor's Largo Atlas, 
•.narked " red." Tho magnitudo of the star is G-2. 
The variable will thon bo easily found from tho 
little trapezium, of which the chief star is marked 
A. Fig. 2 gives a rough view of tho brightest stars 
in the samelow-powered field as the Variable 
The second variable hS:tr in Camelus. announced 
' : i ' :': r .Nn. U. r LU ' • found from J-'igr. 3. Tho 
large star is marked in Proctor as Alpha Cameli, 
and is 5'0 mag. Sweep p." this star to tho wide 'J 
mag. pair marked B. A rough sketch of tho tole-
scope field (Fig. -1) will enable tho variable to bo 
then e:isily found. This star was found in a sweep 
on March 2nd, and estimated 9-2. I t is very red, 
and forms thu apex of a little triangle. It is not in 
the D.M. Six determinations mako its place for 
1855: 
R.A. rv .h . 2Gm. Is. Decl. + 65° 53' 
Suspicion was at once aroused as to its probable 
variability, and a few nights' observations confirmed 
this. The following are the magnitudes obtained: 
1891, March 2 9-2 
„ 1 9-5 
„ 29 10-5 
April 13 11*6 
Mrs. Fleming has kindly sent me the magnitudes 
from tho Harvard photos. Tho firbt column gives 
the actual photo magnitudes, the second the magni-
tudes corrected for colour— 
Corrected magnitudes G-7 
>> >i 8*1 
1890, Jan. 3 . . 9-2 
1891, Fob. 19 . . 106 
The astnaaod eyo magnitude for Fob. 19 corre-
sponds very well if the curve given by the other 
observations is carried backwards, and the star is 
apparently o long-period variable with a range of 
•over five magnitudes. T . E . E s p i n . 
Towlaw, Darlington, April 21st. 
M E R C U R Y . 
[32267.1—MEBCTOY was seen here with the naked 
i on tni 
following aro extracts from my observing hook :— 
1891. April 13. Saw Mercury distinctly with 
•the naked eye near horizon 8.25 p.m. Allowing for 
the brightness of the sky on which it was seen, I 
estimated it equal to Aldebaran. 
April 20, S.10 p.m. Saw Mercury with naked 
eye close to W. horizon, but with considerable 
difficulty, owing to strong moonlight and glare near 
horizon. Mercury bright with binocular—about 
oqua' to Mars in brilliancy. J . E . Gore. 
Ballysodaro, Ireland, April 27. 
T R A N S I T O E M E R C U R Y . 
[3:iCS.]—MU. Moons, of Hatfield, has kindly 
called my attention to an error in laying off the 
paraliietic angle. N S ' V should be plotted to the 
right of N instead of the left. This will alter the 
direc'-irn of H n ' , the horizon line, so that the planet 
will IK.Z$ off the sun's disc a little to the right 
instead of a little to tho left of the lower limb. 
This i i for dire it vision. I n an inverting telescope 
th \'B»! a'.s, &c, will be reversed. 
H . P . Slnde. 
1G, V'os'.cott-street, Hull, April 21. 
M E T E O R R A D I A N T S . 
[32209.]— T H E word which I should have used in 
contrast to "diffused" radiants was " contracted," 
not " accurate " ; but the question remains whether 
tho radiation ou all three nights observed by 
Plasiaann did not come from the same area (which 
area, of courso, included Mr. Booth's three centres). 
I am by no means satisfied that the variations m 
tho position of tho Peraeids are not of the same 
character as thoso mentioned in Mr. Booth's letter 
(to which I would add the Andromedes). It is true 
that if we confine our attention to those marked as 
I'eraeids in Mr. Denuing's catalogue, there is 
fairly uniform change in ono direction only ; but if 
we extend that term to all motoors coming from the 
samo part of the sky between July 11 and August 
22, and possessing the same swift Btreaky character, 
we shall find many positions which do not conform 
to the supposed law of shifting, and wo shall evon 
find meteors coming from materially different posi 
tious on the same night. 
I agree with Mr. Booth as to the importance of 
further observations, and I hopo this region of the 
sky may be closely watched during the months of 
July and August of tho present year. 
Dublin, April 25. W . H . S. Monck. 
A B R I L L I A N T M E T E O R . 
[32270.]—I WAS fortunate enough to see tho meteor 
observed by Mr. Clapham (letter 32251) on April 
ISth. Time when first seen here about 9.25. I can 
confirm Mr. Clapham as to its path, colour, and 
brightness. I estimated its duration at 5kec. I t 
may bo interesting to know that I saw"another 
meteor, fairly large and bright, on the 20th inst., 
which followed nearly the same path. Approx. 
time, 9.50 ; duration, 4soc. (approx). 
Dewsbury, W.R., Yorks. E . R . Blakeley. 
F R E N C H A S T R O N O M Y . 
[ 3 2 2 7 1 . ]—W I T H reference to letter 32228, p. 157, 
last paragraph of first column p. I 5 S , I would say 
that the French have two twilights—the civil ana 
the astronomical—which end respectively when the 
sun is 6° (planets and Btars of the first magnitude 
then commence to appear) and 18° below the 
horizon. See "Annuaire du Bureau des Longi-
tudes " for 1889, p. 143. Q. T . B . 
T H E D I S S I P A T I O N O F E N E R G Y . 
[ 3 2 2 7 2 . ] — I F there is one law of nature the 
physicist considers more conclusively established 
than any other, which he regards as of the most 
fundamental importance, it ia Newton's great 
discovery of the law of gravity. That matter iu 
the mass attracts all other matter directly in pro-
portion to the amount of tho attracting matter, and 
inversely proportional to the Bquare of the distance 
separating the attracting masses, is the one great law 
considered universal throughout apace, affording us 
a first firm standpoint in our speculations concern-
ing the nature of the universe. In the face of this 
strong conviction, tho idea of a gravitationless uni-
verse, or that iu any part of space gravity can have 
no existence, becomes absolutely unthinkable. 
Mysterious and woudorful as is the infinite range 
and universality of gravitation, still more mys-
terious is the instantaneous nature of its operation, 
the time required for tho action of gravity between 
the sun and all tho bodies of his system being too 
small for measurement, so long an interval as a 
siugle second not being occupied in transmitting the 
sun's attractive action to the distant planet Neptune. 
Such a velocity, estimated as exceeding that of 
light many millions of times, can only be explained 
by assuming the action of gravity unresisted by any 
of the forma of material energy. Widely as they 
may otherwise diverge in their modes of action, 
repulsion as a form of energy, whether supposed 
exerted between atoms, molecules, or aggregations 
of molecules, seems absolutely absent. 
It has been thought the physicist can reason his 
way two Bteps nearer that border-line separating the 
kuowable from the unknowable than the physiolo-
gist, who cannot get behind the simple embryo cell 
from which all individual life originates to tell us 
how this cell, thus containing the germ of all life, 
from tho humble amoeba to man, is built up out of 
siinplor olemonts. But these two stops from micro-
scopic matter to the molecule, and from the mole-
cule to tho atom, are as yet simply gropiugs in the 
dark upon uncertain ground, for who can truly 
affirm that mattor in its ultimate nature is made up 
of extended and resistont atoms ? 
With regard to " W. J . R . ' s " objections (letter 
32231) to my definitions of force and energy in 
letter 32204, as I have no desire to pose as an 
authority ou tho subject of dynamics, I must refer 
him to a little work entitled " Energy and Motion," 
a textbook of elementary mechanics, by William 
Paico, M.A., as the source of those definitions. 
There, on p. 40, he will find force defined as that 
which produces velocity on mass ; and, on p. 60, 
energy as the power of doing work. Not, it will be 
observed, Mr. Clodd's definitions, which, in 
Knowledge for June 1, 1888, are thus given by Mr. 
Proctor: (a) "Force "is that which produces or 
quickens motions binding together two or more parti-
cles of ponderable matter, and which retards or resists 
motions tending to separate such particles." Hero 
the term " force " is ovidontly employed to 
describe the contractive onorgios of matter, and, as 
thus employed, is a term equally as applicant i to 
the next definition (4). "Energy is that which 
produces or quickens motions separating, and 
which resists or retards motions binding together, 
two or moro particles of matter, or of the ethereal 
medium." Here tlio term "energy" is employed, 
as Mr. Proctor observes, " our old friend, repulsive 
force." But what a confusion of ideas this mis-
application of terms causes in science. In tho 
language of Mr.. Proctor, " I protest earnestly 
against changes which, by aeparatiug the language 
of scientific literature from the language of exact 
aciouce, would tend if accoptod to make 1 con-
fusion worse confounded,' by replacing more diffi-
culty of apprehension (such as all exact scientific 
studies involve) by sheer bewilderment. Careloss-
ness in the use of scientific terms is doubtless un-
fortunate, but studied inaccuracy would bo a 
disastrous remedy. O. T . O. H . P . 
[32273 . ]—IJI reply to tho question raised by Mr. 
S. Stokes (letter 32235) aa to whether the matter 
and energy existing in the universe is finite, I beg 
to Bay that, although it is assumed that Bueh is 
the 'case—and indeed it almost must bo BO at any 
one instant of time—yet I think he does well to 
seek for the grounds upon which it is assumed that 
any further creation of those elements has ceased. 
Throughout the domain of celestial physica, it 
is very generally assumed that present conditions 
are to be accounted for by past phenomena, 
and in this way the question of the motion 
of the planets and stars, as well as their size 
and temperature, is assumed to bo accounted 
for. But in the organic kingdom, in geo-
logy, and, as a general thing, in all othor 
branches of science, it is recognised, more and 
more, that present conditions are duo to continually 
acting causes, and that the laws which have 
governed the creation of things, are 1 also those 
which carry on their effect and maintain their 
potency continually, explaining that present, past, 
and future modification which we now kuow con-
stitutes creation. 
Therefore it does not seem to me to be an open 
question still, whether or not the energy and matter 
which we find to have been caused, and to bo in 
existence now, is still iu process of production, and 
whether, therefore, a condition of equilibrium is 
ever likely to be more than a local one, and the 
present physical conditions of activity of matter to 
cease. 
Shankliu. H . G . Dixon. 
ev 
[32274.]—LIKE Mr. J . Fraser (letter 32251), I 
could never understand the difference between force 
and energy, except to signify two different states of 
the same thing. Therefore, the dissipation of 
" energy," or any othor proporty or forces of 
matter, aeems to me impossible. Assuming the 
world and matter to be eternal, without beginning 
or ending, logic demands that matter must havo 
had those properties—forces, energy, or whatever 
we call it—always. 
I f so, and " dissipation " takes place, energy 
must have had time in the past eternity to have 
been dissipated before now. 
Yet another difficulty presents itself to my mind: 
Where is|this energy goiug to ? The Bum and Bub-
Btance of matter and force in the " universe" must 
be always the same, for where else should "any-
thing " go to ? Nothing, therefore, I 'take it, can 
bo lost to the sum total of the universe; all that 
aoems thinkablo is a constant change and shifting 
of position—accumulation in one place, depletion in 
another, of forces and matter. You can't take 
energy, like horses off a waggon, and provent it 
appearing elsowhere. F . W . H . 
[32275.]—WITH every desire to understand and 
do justice to Mr. J . hraser's theories concerning 
gravity, as sot forth in letter 32215, p. 139, and 
32251, p. 181, they yet appear to me to bo some-
what obscure on the ono hand, and, so far as they 
can bo made out, distinctly unsound also. Why 
all bodies in tho universe must be vibrating in 
unison with the absolute zero temperature of 
Bpace," or indoed, precisely what is intended to bo 
convoyed by tho expression, is more than I can tell; 
in fact, the only thing that comes out at all clearly | 
in the letters referred to is that he regards gravity, , 
and presumably tho other forces, to bo in some way 
dependent upon the energy that happens to be 
possessed by the bodies. That, to take his parti- • 
cular case, gravity depends upon hoat, and when 
tho whole of the universe, or any considerable part 
thereof, has become of one uniform temperature— • 
if over that timo arrives—there is an end of gravity, 
all tho solid bodies fly into a kind of powdery chaos . 
(cohesion going by the board apparently at the same 
tiino), and tho evolution all has to begin again. 
But one may perhaps inquire whore is tho need of 
this tremondous hypothesis, and ou what doea it 
rest? If anyone favours the view of alternato 
evolution and dissolution as furnishing the most 
probable life-history of the universe, lie can find 
speculation of that kind iu tlio works of Herbert 
Spencer and Mr, Croll—speculation, moreover, that 
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T H E T W O N E W P R O B A B L Y V A R I A B L E 
S T A R S — T E E S T R U C T U R E O F T H E 
M I L K Y W A Y . 
[3281!'.]—KINIT.Y allow mo to correct an error in 
your " Scientific News," p. 196, where a quotation 
is made from my communication to the Astronoin-
Uche yaehrich ten. The second of the two variable 
stars is stated to be D.M. + 49-3239°, whereas the 
red star is distinctly stated by me to be not only 
not identical with this star, but not even in the 
D.M. at all. The red star, indeed, lies 7 seconds 
precedingand !-5'north of D.M. + •19 323'J0. Sinco 
my comtuu Mention to tho - / . -V. both stars have 
diminished m brightness. .Should any of your 
readers care to look them up, their places are : 
(1) a = XXh. 0m. 23s. e + 36' 30 5 
(2) = XXh. 12m. 55s. S + 49' 36-0 
Through pressure of other work, I have not been 
able to p;iy much utteutii n to them; but on Sept. 29 
the first was found to be only 9 0, aud on Oct. 12 
the second was estimated as only 10. 
Mr. Kanyard's paper, to which " F . R . A . S . " 
refers (letter 32310, p. 175), is indeed a most 
interesting oue. Or. Wolf has kindly sent me his 
latost photographs of the new Cygnus nebula. This 
one, using i' Oygui as tho guide star, shows a 
definite structure. There is a circular lane, which 
can bo traced all round the great cluster. The 
centre is apparently void, of stars, and four rifts 
stretch from it roughly in the form of a cross. 
Those divide tho structure into four parti, and the 
:uhula occupies the preceding edge of the four. 
The star streams, which aro well marked, seem to 
'->•. rirojLC'.ed from 68 Cygni iu the direction of 
a Cygni, and another towards 59 Cygni. These 
photographs seem to prove conclusively: (1) That 
the nebula and stars are distinctly connected; 
(2) That the tendency of stars to form into streams 
is not accidental. 
Tow Lew, Oct 26. T . E . E s p i n . 
S O L A R L I G - H T . 
[32852. J — A T a meeting of tho Royal Academy of 
Science of Belgium, held on the 10th of December 
last, the President, J . S. Stas, read a paper entitled 
"Do la Nature de la Lumiere solaire,'' in which 
occurs the following paragraph:— 
" Avant de continuer, je dois dire que dans son 
maguifique mcmoire sur IV-clipse solairo totale du 
29 aout, 1S80, le Dr. Schuster se demaude totitefois 
san couclure, si des discharges electriques sout la 
causo de la luminosite coronal. ' Dupuis onze 
anuees l'experience m'a convaincu quo la lumiere 
solaire pout etre attribute a des discharges elec-
triques disruptives. Les details dans lesquels je 
viens d'entrer et les faits que me restent u exposer 
n'ont qu'on seul but, celui d'essayer de demoutror 
que toutes les raies solaires proprement dites Bout 
exclusivcinent celles qu'ou observe avec ses dechargos 
electriques disruptives, saturees de corps torrostres, 
ot uullement celles qu'ou constate dans l'espace 
spectral des spectres calorifiques, en un mot, ijiie 
nous H t a u cclaircs par de la liimicre electri'juc 
ilisraptire." 
May I ask whether this paper has boon com-
mented on iu any of tho English science papers, 
and if so, which? or, further, for the opinion of 
" F . R . A . S . " or some of your astronomical readers [ 
Neville Holden. 
R A D I A T E D A N D R E F L E C T E D D A R K 
R A Y S O F H E A T . — T E R R E S T R I A L 
C R A T E R - R I N G S . — J O V I A N L A T I -
T U D E S . 
N U ' - ' S C C R ? I O N I S - L A M 3 D A O P H I U C H I 
— T E S T - S T A R S W A N T E D . 
[32850.)—Sis'ci; last writing I have succeeded 
several times in dividing »" Scorpiouis with a power 
of 80 (on iijin.) 
I looked ut \ Ophiuchi tho other night, and found 
it protty divisible with 250. I should Bay it was 
:. very good test object for a 3iu. refractor at its 
present i peeing. * Would anyone kindly say if 
tbereisa aeasaranf the components ? Wubb, 
iu "Cell -ti d Objects,*' givoa 1-6" in 1877. It is 
decidedly more open now , and tho position-angle 
chsuged Romewhat. 
I should bo much obliged if some contributor to 
the " E . M . " would give me a few double stars 
whose present measures are from 1-4" to 1-0", as I 
nm anxious to test my telescope thoroughly for 
definition. It is by a maker whose name I have 
never been mentioned in the " E . M . , " Messrs. 
Aronbergs and Co., of Liverpool, and seoms to me to 
be of high excellence. Light-grasping tests I do 
not want, as the object-glass is, us I before men-
tioned, somewuat obscured by a fungoid growth. 
I have seen the comes to Vega pretty steadily ou 
some nights, but generally only by averted vision. 
As Barbados is iu N . lat. 13° there will be a good 
choice of stars in either hemisphere. Stars below 
0th magnitude will not be much use. What I 
should like would bo a 5th magnitude star, with 
equal components, about 1 4" apart. 
T . P. Battersby, Capt. R A . , F . R . A . S . 
Barbados, October 5. 
B R I L L I A N T M E T E O R , 11th O C T O B E R . 
[32851.]—Tins large and brilliant meteor was 
observed here at about 0.5 p.m., local time. To 
one observer, Mr. J . Coghlan, it appeared almost 
cue east, at an altitude of about 45°. I t tailed off 
to the south-west, passing below Jupiter, and 
I n viisg a long, continuous streak of light, until it 
: ! cost reached the horizon. Ho informs me he was 
looking at that part of the sky when it appeared, 
aud describes it to have been " as large as the head 
of a drum." Estimated duration of course four 
seconds; anghi from appearance to disappearance 
90' to 1>.K>\ Ion- path. 
Mr. W. E . l.'K-trauge Duffiu, county surveyor, 
Waterford, kiudly writes:—"I saw it at about 
0 p.m. It travelled slowly, and I computed it to 
be iu sight between eight and ten seconds. It left 
a Bright trail, which varied botweon blue aud red 
in colour. The nucleus of the meteor before and 
when it disappeared was a bright blue, and 
appeared to travel in a piano almost parallel to 
that of the horizon from north to south towards 
Jupiter, which was visible at the time. The alti-
tude was nearly that of Jupiter, close to which it 
was when it disappeared." 
[32353.] — M A Y I once more—I hope for the 1 ast time 
-^trespass on your space': I am afraid " F . R . A . S . , " 
in letter 325S2, has mistaken the point of the 
question I asked. I knew that a plate of glass was 
used to cut oil' the dark heat rays from thoso of 
shorter wave-lengths, but I did not quite under-
stand how a distinction was made between dark 
rays of radiant heat aud those of tho samo wavo-
lengths reflected to us by the moon. The latter 
body of course receives rays of all wave-lengths 
from the sun ; and I imagine there is no reason to 
suppose it incapable of reflecting the longer waves, 
seeing that it possesses no atmospheric covering. 
Consequently, even if it does radiate a measurable 
amount of heat, it also relied* dark heat rays to us, 
and the latter, being of the same wave-lengths as 
the former, would be stopped, equally with them, 
by tho glass plate. How, then, can the two kinds 
be distinguished from one another Y In the notice 
of Prof. Langley's work, given in tho Ohsemitary 
for September 1890, he is said to find two distinct 
heat maxima, one due to radiant und one to rellected 
heat; so that lie evidently distinguishes between 
them in somo way. Again, from tho account given 
on page 205 of Proctor's "Moon," it would seem 
that Lord Rosso regarded the hiyh percciitai/e 
stopped by the glass as a proof that a portion of the 
moon's heat is radiant and is not all of it reflected. 
But then it is very evident, from Mr. Peal's letter 
32383 (p. 311), that Prof. Boys does not agree with 
Lord ROSBO in this respect, and attaches no import-
ance to the great preponderance of dark rays iu tho 
total quautity we receive from tho moon. 
I was glad to see letter 32581 from " Hammer," 
and I hope to bo able boforo long to read the book 
he refers to. I find it Btated iu Webb's " Celestial 
Objects" that craters iu Java and the Sandwich 
Islands ufford some analogy to thoso on the moon. 
In connection with the diagram of Jovian lati-
tude aud longitude lines giveu by Mr. Freeman on 
p. 519, perhaps tho following little table may be 
found useful. It gives the Jovian latitude (rt), cor-
responding to distance (//), tho latter being mea-
sured from tho centre of the disc towards either 
pole and expressed in terms of the polar radius, 
the compression being taken as -j 1 , . 
y = - l ,0 = 5 4°; i/ = -2, 0 = 10-9°; 
IJ = -3, 0 = 16-5'; y = -4, « « 2 2 3°; y - - 5 , 6 -23-5°; 
y - -6 , p = 35-2°; y = -7, 0 = 42 6°; y = -S, 0 = 51-4°. 
From the above table the approximate latitudes 
of belts shown on drawings of Jupiter may easily 
be ascertained. A correction should be applied to 
allow for the elevation of the earth above the plane 
of Jupiter's equator ; but this is never very large, 
aud at present is about 1-6°. Latitudes auswering 
to intermediate values of y can easily be found from 
the following formula:— 
Log tan 6=logy - (0.0203289 + h [log (1+y) + 
l o g ( l - y ) ] 
Adelaide, S.A., Sept. 22ud, 1S91. E . P. S. 
tion on the part of opticians to over- itate magni-
fying powers. Eyepieces are usually advertisod at 
double their true strength." 
My own experience, which is not very oxteusive, 
is that eyepieces' powers aro stated to. be about } 
too great. 
I find that 90, 120, and 150 are tho usual powers 
I can use to good purpose on Jupiter on my 5in. 
o.g. of tho finest definition. • The above powers 
were advertised as being 120, 170, and 223 re-
spectively. 
I hope Captaiu Battersby will write some more 
of t i l interesting letters; am sure that telescopic 
performances in a foreign land will be greedily read 
by the astronomical readers of the " E . M . " 
Arcturus . 
I N C U B A T O R S . 
,OWiso up the letter of Oct. 16 
uee a device which appeared in 
nd lOin. in 
f galvanised 
seams well 
ungie-irou3 
P O W E R O F E Y E P I E C E S . 
[32S54.]—RKOAEDISCI Captain Battersby's inter-
esting letter, No. 32312, p. 176. He remarks at 
I being able to use a power of 250 on his 31in. o.g. 
I should like him to state whether if this is his own 
I should like to see the radiant, height, path, &c, estimate of tho power of the eyepioce or an opti-
of this meteor computed, and should be very pleased ciau's. I have no doubt ho is aware that opticians 
if some of our F.ngtish observers could give further over-state the power of eyepieces. As Mr. Denning 
particulars. Was it au arietid J | puts it, in "Telescopic Work for Starlight 
Dublin, O.-t. 21. W . H . M i l l i j a n . ' Evenings" :—" It Ecems to be a fashionable imposi-
[32855.1— F O L L  
(p. 178), I roprod 
the number for October 30th, 1885, from the pen of 
" Backwoodsman, B. C , " a signature which implies 
that tho writer has not too many opportunities of 
obtaining those little (sometimes necessary) thing! 
which can be so readily procured in any of our 
townB. The illustration shows a " regulator," and 
perhaps when our friend sees that,he • ill give somo 
account of his experience, and state srh it success he 
has had iu his clima'e. "Backwoodsman. B . C . , " 
wrote: " Get a tinsmith to make a cylindrical 
heator and circulating coil, as shown at Figs. 1 
aud 2. Tho heater is 14in. high a 
diameter, and should be made out o 
sheet iron or extra heivy tin plate-1 
riveted and soldered, ends stayed witt 
or stay-rods of j : , i ;iu. iron running through each head 
aud from top to bottom, ends of rods b ;ing reduced 
so as to form a shoulder against which I he heads are 
placed aud riveted smoothly, and heaal of rivet 
buried in solder to insure its being airtight. Eight 
rods arranged in a circle of Gin. diameter concen-
tric with heads. The flue stays the centre. Tho 
coil may be made of charcoal tin plate. The small 
tubes aro l£n. inside diametor, aud the large ones 
Hiii. diameter inside. The coil, or rather gridiron, 
will bo 32in. long from A to li, aud 2Gin. wide from 
front to back, outside measurements. The return 
pipe, carrying the cooled water, must be made 
with two elbows, so as to enter heater at bottom, 
or nearly BO. The mode of circulation will readily 
be seen. Twelve or fourteen .'.in. tubes with Hin. 
spaces between will radiate sufficient heat to keep 
tho eggs warm, and tho temperature can bo regu-
latud by utilising tho expansion of wa'er contained 
in boater uud gridiron, if theso are made strong 
and watertight. Soe they are tested b. foro boxing 
them iu. The regulator showu at C I Fig. 1) is a 
piece of fin. iron gaspipo, screwed into a flange at 
oue end, which is riveted and soldered to the top 
of heater; at the other end is soldered au inverted 
tin cone, the base of which is 5iu. iu diameter. As 
the heater aud coil aro filled through *ho regulator 
pipe, a j in. holo must be cut in base ol cone, aud 
over this solder a brass flange, into which is screwed 
(to close the hole after tilling up with water) a 
brass plug, pointed at shown at d (Fig. 1). The 
staudard, s (Fig. 1), is a J bolt, slotted to receive 
lever y at its upper end, aud screwed into a flange, 
which is in turn secured by wood screws to frame 
as shown. By boring a hole through woodwork, 
the staudard can be turned up or down to a height 
suitable to height of regulator. Through a slot in 
the free end of lover g is passed a wire rod 
(threaded),)-, having a nut that, being seruwed up 
or down, lengthens or shortens the distance botweeu 
the two levers y and h, tho latter one having 
attached a segment of a toothed wheel, the radius 
of which is equal to the distanco betwoon fulcrum 
or point of suspension and tho outer odge of tho 
tooth. A small weight of 5oz. or Goz. may require 
to bo attached to the lover h at the end receiving 
connecting-rod r to overcome any stiffness of the 
apparatus that turns up or down the lamp-wick. 
The rod r is inclosed iu a tiu tube, where it passes 
through the sawdust packing (see Fig. 1). The 
bibcock, shown at 4, is for tho purpose of drawing 
olf the water when incubator is uo longer required. 
At W » water is poured down tubes into dishes 
resting on glidiron radiator for tho purpose of sup-
plying moisture to air iu egg-chamber. vl ea are 
ventilating tubes, fresh air being admitted over the 
top of gridiron, as showu, and tho vitiated air is 
withdrawn iu the direction shown by arrows up r 1 . 
There will be required two sets of those ventilating 
tubes at each end. They are not all shown iu 
sketch, so as to avoid confusion. At t is shown tho 
thermometer, which is arranged to enable tho 
operator to examine the tcinperaturo of the egg-
drawor without opening it, aud so chilling the eggs 
if opened too oftou. A tin tube turned over s 
little at the ends, when in position t> secure it, 
and S*CTCttt tho sawdust getting into ngg-chambor, 
holds the thermometer in place at ita upper cud, 
and a similar tubo, but much shorter iu the cross-
piece p, which is a piece of lin. timber 4m. wide, 
extending (but not so shown in Fig. 1) to and let in 
flush witli the ton'of drawer slides. Th» fhermo-
meter itielf must bo inclosed in a tuba just email 
pass 
part a 
therm KM 
drawn, 
exposed 
iOSt be 
fitted v 
it can b 
can b: > 
tho Dee 
lock-, • 
up OX • 
apeoiai 
befoa 
number 
tube. ' 
26in. 1c, 
the suppi 
the co 
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this npaij 
the clotW 
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drawe 
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taiaint 
tho (hi 
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(Sao I ' 
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This 
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S C I E N T I F I C f S O C I E T I E S . 
E A I T I S H A S T R O N O M I C A L 
A S S O C I A T I O N . 
r p i l H fourth ordinary meeting of tho second 
JL tension was held on Wodnetday, Feb. 24, in 
Bsinaid'o Inn Hull, Captain Noble, the president, 
in tho chair. Fourteen new incmhors were elected, 
am: tho names c: nine candidates for election were 
rcs-d and nuspended. 
Tuo Rsv. T . E. Etfka gave an account of his 
researches on the new* star in Auriga. He found 
th. t iu its spectrum there were one, if not two, 
linos below C, a lino in tho red, another bright 
una, and tho:: the I ) line. An intense black band 
wr 3 observed on tho more refrangible sido of D. 
In tho yellow 'hero wero a great number of bright 
Hi M cio.e together. In tho green there was the F 
line, and anothor bright line nearer to the chief 
nebular line than to F , there was also the nebular 
tin*, and a similar ouo, which Mr. Lockyor cou-
th1 orod to bo the second nebular line, hut he 
(Mr. Espiu) thought that the second nebular 
lint (hoidd be ueaior the violet than this one. 
A'ti r ' •: were four lines close together, with 
their ede1: :cwprds tho violet, perfectly sharp, and 
Brail ed| r. arils the red more or less indefi-
nite. On ' irther inr; gnification, these appeared to be 
biuln or lutings rather than lines. There wero 
also pre Kit the two hydrogen lines in tho violet. 
The ape I HE continued much tho same till the 
U th, when the 1) line commenced to gradually fade. 
T ie colour of tho star throughout was yellowish-
whito—more whito than anything else. On the 2nd 
it:, magnitude was 5-0, and it gradually rose till on 
the 8 A , its marraiivdo was 1 7. By tho 18th it had 
a to ">•,">, after which it increased to 5*1, 
and then fell on tho 20 th to 5 8. 
The President stated that he had observed tho 
e. i. a few nights before tho mooting, and he made 
0 :t itt magnitude to be nearer 0 than 5. He tried 
a Maclean spectroscope upon it, and cou'.d make 
oul that the spectrum consisted of bright lines, but 
be ins unable to measure them. 
Mr, Sai lev stated that on tho 22nd, using a 
1 i oc.d ir, h 'imtted its magnitude as about one 
i tvro ' lower than 20 Aurigie ; tliat is to say, 
nearer ( i t h a n 5'8. 
Mr. Kanyard taid that, in many variable stars, 
(likrtho activity had reached a maximum, and the 
i - il iuncj had diminished, a secondary maximum 
farmed, tad this seemed to bo a general rule 
lo.' all variable phenomena, for example, the sun-
f P jts. Ho remarked that Mr. Espin's observations 
m l not Seem to confirm those of Dra. Copelaud and 
VogeL for he did not see the dark lines beside the 
bright onea. Ho also aaked whethor Mr. Espiu 
couJd con (inn tho theory of tho duplicity of the star, 
Mr. Esj in, in reply, staled that he had considered 
the dcik linen to bii merely due to contrast. 
Mr, Maunder said that tt the £2|iB. telescopo was 
di.unouutcd, they wero unable to do any spectro-
SCOpitWOrk at Greenwich till the 22nd, when an 
ohjeet-glass prism wa3 used on the new photo-
graphic telescope, and they had only been able to 
obtain a single rough photograph of tho spectrum. 
. i Had not been able to seo as much by direct 
'inspection as Mr. E-ipin had done; but he 
recognised tho C hue, two botwoen it and D, four 
: i; ! it lines between that and F , and, lastly, the 
.:;:> hy Ir ig "i lines in the violet. This photograph 
ihowtd to i.ome extent tho appearances reported 
fioinS. Kensington, as well a3 by Dr. Vogol and 
> I.e." obsorvors who havo worked at tho Nova. As 
to whether tho bright linos were simple flutings, or 
v. bother t'.ero was a double spectrum, the ouo 
displaced toward'; the red, and the other towards 
the violot; his own observations tended to support 
the latter viow. He had teen one of tho S . Kensing-
ton photographs, which was a very fine one, and 
c." rued to nhow_t!io bright lines displaced towarda 
the red, and the corresponding dark lines displaced 
towazdt iho violet. I f this were the case, it would 
1 o a very interesting observation, as it would indi-
cate that the stur waG double, and that its com-
p nonts had a relative velocity in the line of sight 
of nb ut 600 to 000 miles per second. 
Mr. Cott im then read a paper, by M I S B E . Brown, 
on "The Great Sunspot Group of Feb. 5-18th," 
illustrated by lantern-slides prepared from her 
urawiug:.. The group appeared close to tho S . E . 
limb on the morning of Feb. 5th, and by the same 
iiiternoon its size and complicated structure were 
more apparont, and it was seen to be accompanied 
by a great held of faculie. I t was an immense 
group, composed of a great number of spots of 
different sizes. The penumbra was chiefly confined 
i.o tlio centra, whero was situated one nucleus 
larger than the rest. On the Sth the great group 
•. tt'i lu'.ly in view. Ins*e.'id of one, two large nuclei 
occupied the centre, having curved and fimbriated 
outlines, and there wore several gaps or spacos in 
the encircling pi numbra, which, like a delicato net-
work; sj.t. ' oui on all sides. Outlying spots were 
air, i ainue vis. Ou the Idth tho group was close to 
the central insridiau, the best position for view. 
Ultra no very striking alteration 'in its 
features, but the great multitude of smaller Bpots 
were more noticoahle. Those seemed to be thrown 
out, as it were, from the centre in wild profusion, 
tho penumbra interlacing among them in graceful 
curves and spirals. By this time two other spots of 
considerable size had made theirappearance at some 
little distance, while a succession of smaller groups 
were coming on in the N . E . On the loth the two 
largest nuclei had become curved in opposite direc-
tions. Slowly passing on day by day, but not 
breaking up, the grand group continued to preserve 
its leading features until the ISth, when, close upon 
disappearance, oven the foreshortening, due to its 
position on the extreme limb, could not conceal its 
unparalleled size. The dimensions of this group 
have been roughly computed to be, at its greatest 
length, including the small outlyiug spots, 135,000 
miles, its greatest breadth 74,000 miles. I t was 
situated in S. L i t . 22' to 32°; Long. 202° to 215°. 
In what form or size it will reappear must bo a 
matter of great interest, and ono which will bo 
eagerly awaited at the time of return. The line of 
sunspots which came gradually into view while tho 
great group was passing tho centre meridian was of 
great beauty, and sailing across the sun in a curved 
line, they might be likened'to a fleet of ships crossing 
tho -ecean one after anothor. The third group was 
a moat lovely cluster of small spots. 
Mr. Maunder, whilst showing tho slides, observed 
that the actual area covered by the spots was 
3,000,000,000 of square miles. 
Mr. Adams said that tho nuclei appeared to him 
to be darker than they were represented in Miss 
Brown's drawings. Ho also remarked that ob-
servers did not appear to pay particular attention to 
tho depth of blackness of the nuclei. This was 
necessary if we wished to obtain any definite results 
with regard to the electrical and magnotic effects of 
sunspots. 
Mr. Sadler stated that Messrs. Howlett and Dawes 
had done this. 
Mr. Adams said that if we wore to take it for 
granted that the nucleus was a hole, the mngnetic 
effects were probably due to radiation proceeding 
from beneath the chromosphere, and that it was 
therefore imperative that the depth should be 
obtained. 
In reply to a question as to whether the members 
had noticed any magnetic effects during tho passage 
of this disturbance, Mr. Adams statod that the tele-
graph linos suffered considerably on tlio 13th from 
tho magnetic eilects ou tho wiros, and that this was 
certainly due to the sunspot, for on that day it was 
passing the meridian. He remarked that those 
disturbances usually occurred when sunspots wero 
on the meridian. 
Mr. Ranyard said that in a partial or total eclipse 
the brownness of the sunspots was vory remarkable 
as contrasted with the blackness of tho moon. "When 
a largo nucleus was observed through one of 
Dawes' small diaphragms this want of blackness 
appeared much more prominent. 
Mr. Maunder said that at 5.30 on the morning of 
tho 13th, sharp and very typical oscillations of tho 
magnetic instruments at Greenwich commenced, 
and lasted for about 30 hours. The maximum 
deviation observed was about a degree. The group 
was the largest ever photographed at Groenwich, 
that of Nov. ISth, 1882, which had up to the present 
held the record, had covered 4 J • of the sun's sur-
face : this covered . , J 0 . The next largest was that 
seen in April of the same year, 1882. In each of 
these cases considerable magnetic disturbances wero 
noted simultaneously with tho spots reaching the 
meridian. 
Miss Gierke pointed out that groat auronc had 
been reported from America. 
Mr. Cottam stated that on tho evoning of Satur-
day, the 13th, ho had observed tho wholo northern 
sky to be suffused with a bright rose-colour. 
Mr. E . W. Maundor thon resumed and concluded 
his address on Astronomical Spectroscopy. He 
showed a photograph of the spectroscope used, and, 
with the exception of the grating, constructed by 
Mr. Higgs, of Liverpool, especially dwelling upon 
the ingenious contrivance for obtaining different 
lengths of exposure for tho various portions of the 
spectrum in order to securo a uniform tint. 
Amongst a great number of othor photographs, he 
showed one of the priam end of the Pickering tele-
scope, in which the prism is lixed in front of the 
object-glass, and also some of the photographs takon 
with that instrument showing tho spectra of all the 
stars in the field. 
The meeting adjourned at 7.5 p.m. 
I N a paper read before tho Liverpool Engineering 
Society, Mr. Thomas Morris, F .G.S . , afforded evi-
dence of the great want of uniformity amongst 
engineers as to the tensile strains for similar classes 
of work. While commending the reduction of area 
testfl, he expressed the belief that elongation tests 
were not to be depended upon with tho same eaao 
and comfort as contraction of area, and tho limit of 
elasticity he ridiculed. He had made sovoral sug-
gestions as to standard uuiforra tests and conditions, 
the dheussion of which was adjourned until tho ] 
next meeting. 
S C I E N T I F I C N E W S . 
T T seems that the writer of the anonymous 
JL postoard to Dr. Copeland announcing the 
discovery of the now star in Auriga is Mr. 
T. D. Anderson, of Edinburgh, who observed 
it on several nights before coming to th* con-
clusion that it was a stranger. On each 
occasion lie took it to be 20 Aurig:1; ; but Mr. 
Anderson's optical appliance consisted only of 
a small pocket telescopo, and his map was 
Klein's Atlas. I t seems strange now that tho 
star was not picked up before at o:ie of the 
observatories, public or private ; but Mr. 
Anderson's discovery shows what can be dms 
with the simplest means. 
Mr. S . C. Chandler, of Harvard College, finds 
the variation of latitude points to n revolution 
in a period of 127 days of the earl', s axis of 
inertia about that of rotation from west to 
east with a radius of 30ft. measured at the 
earth's surface. He has published a series of 
papers on tho subject in the Astronomical 
Journal. 
Dr. Boeddicker's drawing of the Milky Way 
from the North Polo to 10' of sou'h declina-
tion, as seen from Lord Posse's observatory, 
Birr Castle, Parsonstown, has been i>sued. I t 
has occupied tho best part of his time and 
attention for more than 9even years, and, 
having been made from naked-eye observa-
tions, will prove to be of great scientific value. 
Anothor small planet (No. 325) was dis-
covered by Dr. Palisa, of Vienua, o i Fob. 14. 
I t is of the 11th magnitude. 
I t is proposed to place a tablet Mid bust in 
Westminster Abbey in memory of the lato 
Prof. J . C. Adams, and a commit.tee of dis-
tinguished men will be formed to carry out the 
resolutions passed at a recent meeting in 
Cambridge, one of which is that the surplus 
from tho subscriptions should be devoted first 
to presenting Prof. Adams's collected paperi to 
learned societies at home and abro 3d, and tho 
remaiudor ia to be oll'ered to tho Mastor and 
Fellows of St. John's College to form an exhibi-
tion and scholarship fund for the encourage-
ment of the study of mathematics and physics. 
IZnowltdge for this month contains a repro-
duction of a photograph of the Moon, 107 hours 
old, taken by MM. Paul and Trouper Henry 
with their 13in. refractor at the Paris Observa-
tory, the sensitivo plate being placed behind 
an eyepiece which enlarged the image in the 
principal focus 15 diameters. In connection 
with this plato Mr. Ranyard has an article ou 
the Moon's Atmosphere, which we reproduce 
on p. 31. 
Sir G. Campbell, who died the other day, 
although more widely known as a Member of 
Parliament, was a distinguished anthropologist, 
a member of the council of the Anthropological 
Institute, and president of the Anthropological 
Section of the British Association at the 
Birmingham meeting in 1880. 
The death is announced of Miss Anne Clongh, 
a lady whose name will be indissolubly con-
nected with Newnham College, Cambridge, an 
institution for the higher education of women, 
which by her skill and enthusiasm she made 
famous throughout tho British limpiro. Miss 
Clough had passed her 70th year. 
The aurora witnessed from several parts of 
the United States in tho middle of last month 
seems to have been a remarkable display of the 
Northern Lights. Mr. W. J . Hubsey, director 
of the Ann Arbor Observatory, telegraphed 
the following message to the Press:— "The 
brilliant rose-red aurora visiblo to-night was 
not altogether unexpected. I n t general way, 
auroras have been predicted for about this time. 
To-night's display naturally follows tho ap-
pearance of the great sunspot Whfeh has been 
visible during the past week. Otner aurora 
displays may bo expected in tho near feature." 
A correspondent at Milford Centre', Ohio, 
says the spectacle was one never to bo for-
gotten. Stars of the 3rd mag. wero plainly 
visible through tho densest part of the 
luminons phenomonon. Several small streaks 
of cloud wero in the extreme we-tern portion, 
and those were given a reddish has, The stars 
seen through tho red portions were as.red m 
Mars or any of the well-known red st 
The Balccrian lecture before too B o j i l 
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rotation of thin Meat, tho brightness of tho real anil 
artificial stars Man comparable. Tho third iVicol 
was merely to dopolariso cortain rays which wore 
obtrusive, Zollnor modified the apparatus I have 
just doscrilwd; but it would tako up moro spaco 
than it is worth to explain how. Pickering's 
photomotor is known wnorovor his classical re-
searches in stollar photometry have boon hoard 
of. It is worth while to add that, begin-
ning with an artiGcial star, the world-ro-
nowncd Harvard Professor discarded it for Polaris, 
with which tho star whoso magnitude is to bo deter-
mined is comparod by their simultaneous reflection 
by means of mirrors through two identical objoct-
glnsses. A doublo-imogo prism and a Nicol ulti-
mately recoived and transmitted the images as 
before. Dr. Pritchard's wedgo-photometer must be 
familiar to a large number of your readers. Prof. 
Zonger suggested that the relative brightness of 
fctars might bo dcterniinod by noting tho times at 
which thoy became visible in twilight. Of course, 
photography has boon procsod into this service, and 
•tho January nurabor of tho R.A.S. Monthly Notice* 
contains a description of a photographic photo-
niotor by Mr. \V. E . Wilson. Tho value of this 
inothod is most matorially diminished by the fact 
that stars in and about tho plane of the Milky Way 
impress the photographic plate much more rapidly 
than do thoao noor its polos. Tho instrument de-
vised by MM. Lagrange and Stroobant will por-
haps best be understood from a figure. 
just how far from tho planot itsolf the circuits of 
these moons around Mars are, siuce the only way of 
measuring these distances is by focussing the light.' 
" Prof. Payne says ho has no doubt that Mars is 
inhabited.'' 
Motion, &c. Then ho shall havo an eiamploof his 
problem worked out at full length. 
A Fel low of the Royal Astrono-ric .1 Society. 
1 
Hero T is a telescopo furnished with a low-power 
eyepiece, E . Inside tho telescope at M is a small 
metallic mirror, placed at an angle of 45°. This 
deflects tho rays coming through the short focus 
lens L , in front of which is another mirror. M', also 
making au angle of 45" with the axis of tho tele-
scopo. An incandoscont eloctric lamp, I , is plaeod 
near tho object-glass 0, tho filament of which is lit 
the same distance from tho optical axis as the centre 
of the mirror M'. Thus tho rays travel towards tho 
eyepiece E of the telescope. Near to this lamp is 
an iris-diaphragm, d, d% enabling any magnitude to 
ho given to the artificial star. Between tho dia-
pliragm and the lamp are placed two very acute 
glass wedgos for prisms, p, p, which siido over each 
ot.aor, and so increase or diminish tho thickness of 
giasB traversed by tho rays of light, thus regulating 
Its amount. Tho lonn L is no placed that the imago 
of the diaphragm or artificial star is formed in tho 
principal focus of tho object-glass. Tho littlo mirror 
i l is movable, so that tho imago of tho artificial star 
a n be placed in any position with regard to that of 
tho real one, viewed straight through the telescope. 
Of course, it is imperative that the intenaiiv of the 
lamplight in an instrument of this sort shall be 
invariable. As it would occupy too much space, I 
do not propose to entor into the exceedingly in-
genious method by which this element is measured. 
I would refer all interested in the matter to the 
pamphlet itself, which is published bv Hayez, of 
Brussels. It is only necossary to add that by 
placing close to the lamp coloured glasses, the 
colour of the artificial star may bo rendered identical 
\dth that of tho roal ono whose magnitude is to bo 
determined. _ The authors suggostthat Mr. Knobcl's 
triangular diaphragm moy perhaps bo applied to 
hofhtho object-glass of tho telescopo and to tho 
littlo lens L with advantage. 
When I consider tho astonishing spread of a taste 
(or astronomy, and the wido diffusion of astro-
nomical knowlodge wliich havo formed such 
notable features ni tho intellectual advancement 
of all civilised nations during tho last twenty 
years, I am lost in a kind of dumb amazomont at 
'-to drivolling noii3euso which journalists palm, or 
'ry to palm, on tho public in the shape of pro-
tended mformation concerning celestial discoveries 
[ltd phenomena. We have scarcoly done with M. 
Dil'jnclo (or M. Detoucho) and his supposititious 
I sar.r teloscope, whon wo aro favoured with this 
'i'aragraph in the newspapors:— 
" T H E orro:;mos ov MAES. 
(Through Ileutor's Agency.) 
NOETHI' IFXD, MINNESOTA, Aug. P. 
" Goodsell'sObsorvatory claims to bo tho first from 
vhich tho two moons of Mars have been seen 
luring the present opposition. Frofs. Payne and 
Williams, of Goodsoll s, and Prof. Crusenbury, of 
cs Moines, mado an observation last night, and 
ikaa it was concluded Prof. Payne said : 
" ' I think that wo are tho only onos who are ablo 
•nco the moons this trip, although for not quite so 
og. Phobos looks roddor, while Deimos doos not 
?peir so red. Wo can hsu j toll—it is so far—' 
It would not bo easy to compress moro uttor 
rubbish than all this into the same number of linos. 
Moreover, apart from its scientific falseness, it is 
noither grammar nor sonso. Tho words which I 
havo italicised moro particularly seem to point to 
the spurious charactor of the mcssago; bocauso it 
would be just as rational to talk of finding tho 
height of Dwalaghori by shaving tho hair off a 
cocoanut, as of measuring tho distances of tho 
satellites of Mars by " focussing the light"! I am 
tho moro disposed to think that Tteutor's agency has 
boon hoaxed, from tho fact that there iB only the 
Carloton College Observatory at North Hold, Min-
nesota, U.S. , the director of which, Mr. W. W. 
Payne, is an astronomer of high and deserved 
roputo, who assuredly never wrote the trash I have 
quoted above. Furthermore, "Prof. Williams" is 
an unknown quantity there, the assistants being 
Mr. H . C. Wilson and Miss C. It. Will.ird. As for 
" Prof. Crusenbury," I boliove him to bo a lineal 
descendant of Mr. Lemuel Gulliver and of a Baron 
Munchausen. Finally, the title of tho imaginary 
observatory, " Goodsell's," seems to indicate that 
Itoutor's correspondent regarded as a good " sell" 
what I can only look upon as a very feeble and 
contemptible ono indeod. 
Tho optical illusion to which " W. S." invites 
attontion in letter 33905 (p. 579) is, in one form or 
another, " as old as tho hills." I have seen it with my 
own anemometer, with a chimney-cowl, and even 
with the sails of a windmill. I t only affords 
another illustration of how much our seeing is a 
matter of inference. Tho seal experiment I 
described in these columns years ago. 
If " M. T. W." (reply 77909, p. 583) is tho pos-
sessor of any work on optica which treats of 
diffraction through a slit or grating, he has only to 
consider that his eyelashes form a series of such 
slits, or such grating, to explain the mntter for 
himself. Tho impression that the rays extend from 
the candle to the eye itself is purely an optical 
delusion. 
In roply to " B. A ." (query 77970, p. 5S4), it 
would occupy a great deal moro spaco than I fear 
our Elitor would afford mo, to givo in dotail tho 
method of computing a comotary orbit or that of 
a planotoid from three observations of its position. 
In reality, it is performed by a system of trial 
and error, cortain fundamental principles being 
assumed—c.g., that the plane of tho comet's orbit 
must pass through the sun, and that its path 
must bo either an ellipse, a parabola, or a hyper-
bola, of which tho sun occupies one of the foci. 
Asall comots move in vory ecceutricorbits, wo always 
begin by assuming such paths to bo parabolic. 
Then, again, every member of our solar systom 
so moves rouud the sun that the areas described 
by its radius vector aro proportional to tho times 
in which they are described; hence -'- r e' 1 = a con 
time 
atant for any given body, and for different bodios 
revolving round the sun the squares of those 
quotionts aro proportional to the parameters of tho 
orbits. In practice, auy position may be assumed 
for the plane of the orbit. I f it does not violate 
any of tho principles just laid down, it must bo 
tho true orbital plane. I f it does, wo must try 
another plane, and so on until we got ono that con-
forms to all our cauons. Then an ephomoris is 
calculated of tho comet in this hypothetical orbit, 
aud compared with its actually observed places. I f 
they do not agree, we must vary the orbit again, and 
BO persist in this tcntativo process until wo find 
the calculated places of eur comet to agree with its 
observed ones. The numerical work is most oporose. 
I boliovo that it can be shortenod to somo extent 
by tho aid of tables, which I do not possess, and 
havo never Been; but, at any rate, thoy can 
scarcely do moro than roduce tho work from that 
of porhaps weeks to a good many days. 
"Travoller" (query 77977, p. 584) will find a 
largo amount of information which will bo valuable 
to him in General Drayson's capital littlo book, 
"Practical Military Surveying and Skotching." 
Chapman and Hall publish it. I t is, or was until 
recontly, one of tho Woolwich text-books. 
"Amateur" (query 77995, p. 585) has pretty 
obviously got hold of a rubbishing object-glass. I f 
tho crown and fiint louses are homogeneous, a 
practical ohjoct-glass makor might probably regrind 
and ropolish them, so as to render tho combination 
more or loss achromatic: but I gravely doubt if the 
game would bo worth tho candle. 
If "Felix Register" (query 7799G, p. 585) would 
mention whoro his diagram is to be found, it might 
help ono to givo an intelligible answer. Of course, 
tbo sun's apparent diametor varies invorsoly as the 
distance of a planet from him. 
Perhaps " Querist" (query 77997, p. 5S5) will not 
mind waiting a little while uutil the appnaranco of 
that section of my "Elementary Practical As-
tronomy " appears, which will treat of tho Diurnal 
S U N S P O T S . 
[33913.]—Mo. M E A C I I E S nioy like to he ir a littlo 
moro alwut tho remarkable aunspots to wliich ho 
alludes in your last isouo (letter 33833). 
Tho largoat of them now showing so concentrated 
and apparently unchanging a form wa3 originally 
one member of a magnificent train which, on 
July 10th, measured 1,501,150 miles from end to 
end, and was composed of five or six 1 arge toots, and 
a number of lossor onos. Hin second smaller !]Kit, 
though very different in character, was tot less 
interesting. I t was visible in July as a vory striking 
single spot, with dark, fisBiire-like nucloi. On the 
11th, tho great brilliance of tho luminous " bridges," 
connecting the nucloi, showed it to be is a very 
active atato. 
Thia was confirmed by an observation made by 
Mr. Townnond, a mombor of tho solar section of the 
B.A.A., who was fortunate enough to witness, by 
means of his spectroscope, a marvellous outburst of 
hydrogen dames over these same dense nuclei. 
Will Mr. Mcachon allow mo to remind him that 
sunspots viowed by projections aro not reverted, ns 
when Boen by diroct vision ? Thus tho largest of his 
two spots is Bituated in N. latitude, and the smaller 
ono in S., and his "less conspicuous spots" have 
recontly disappeared on tho sun's Kesterx limb. 
E . Brown. 
T H E V A R I A B L E S T A R E S - 3 I F . 2 : G73. 
[33914.]—I MADE an observation of this ^tarlost 
evening (August 4) and found it only 8 8 mag. 
This red star was detected 1885, July 9, and was 
then 7 9 mag. I t was watched as the magnitude 
+ ta 0 
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in Argolandor was only 9-2. It was seen to 
irregularly diminish till it readied the 9-0 mag. 
Tho following aro my observations of it from tiio 
date of its discovery:— 
July 9 . . 7!) Dec. 1 aud 6 S !) 
12 . . 8-0 14 . . 8-5 
13 . . 8-3 17 ... 90 
20 . . 7-9 lsSGJon. 15 . . 8-7 
• 23 . . 8-0 April G and 26 8 6 
24 . . 8-G May 14 . . SG 
25 . . 8-5 June 4 . . 3-4 
Sept 24 . . 8-5 13 and 16 3-4 
Oct. 5 . . 85 Aug. 20 . . 8-4 
20 . . S-G Sept. 14 . . 8-3 
Nov. 5 . 86 21 . . 8-1 
10 . . 8-8 Nov. 2 . . 3-3 
27 . . 8-9 
The variation was so small that I had doubtn as 
to whother it was real. On account of other work it 
was only occasionally observed during tho following 
years, and no alteration in its light was noticed. It 
was only in 1891, on comparing together i om -r holo-
graphs of Dr. Wolf's of this part of the heavens, 
that I was struck by tho difference of the star's 
magnitude. Indued, the photos, showed variation 
of 1-2 mag. Moreover, the lost photo, mado its 
photo, mnguitudo as. 10 0, which should give a 
visual magnitude of about 7"5. I lookod the star up 
on Nov. 19, 1891, and found it 7 6, and on Nov. 26 
7 8, so that at the present time it is a whole magni-
tude fainter. The spectrum of the star i ypa 
I V . , and it is probably a variable of tho IS Pift a 
type. I givo a littlo tracing from Argolinder, 
showing how it moy bo found from y Cygni. 
Towlaw, Darlington, Aug. 5. T . E . E3pin. 
V E N U S . 
[33915.]—SEVEKAL correspondents havo recently 
informed us of tho possibility of scoing Venae with' 
tho naked eye during the daytime. 
Last Wednesday morning, tho 10th just., being 
very bright and cfoar, and not a cloud to obscure, 
tho sun, I looked out for Venus at 9.30 a.m , nud 
was rewarded by Boeing tho planet cle u-ly and dis-
tinctly for a considerable time with the naked eye 
only. John Charlton. 
Benton House, Low Row, Qarli ,le, Aug. 13. 
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In reply to Mr. Box (query 78343, p. 122), if 
there irere an observer furnished with a clock and a 
transit instrument at each end of the Atlantic 
Cable, the velocity of the current might ho 
moasure with tho greatost accuracy. For, call the 
English station E , and the Amurican one W. 
and suppose that the man at E strikes the key of his 
instrum at, and notes tho time by his clock ; then, as 
the arm turo of the magnet at W will move prac-
tically simultaneously, making a very audiblo click, 
tho obsc rvcr there notes tho instant by his clock 
whoa ho ho hears the sound, and the difference 
of the two times, supposing tho clocks to bo set 
right to load than, is at once the difference 
betwoon the two clocks and the longitude. Now, 
if tho electric cuirent took no timo to traverse the 
cablo, then tho apparent difference between tho two 
clocks would bo identical, whether it was deter-
mined by • i,'milling from east to west or from west 
to cant. Hut if it does occupy an appreciable in 
tcrvai, the results would differ. To simplify matters, 
suppose that the difference of longitude is only one 
hour, ai.d that 1 ho current occupies exactly ono 
second in travelling botwoon tho two stations. 
If, then, at noon a signal is made at E , it 
will ho i Ih. Oin. Is. a.m. whon it is heard at W-
i.o., the "pparent differeuco of the two clocks will 
bo 59m. 69*. If , though, we make a signal at W 
at noon, then it will be heard at E at lh. lin. p.m. 
or tho apparent difference between the clocks will 
ho 1 hour and 1 second. Houco the clocks will 
seem to differ hy twice tho time required for a 
signal fc travel from E to W ; tho 2 seconds dis-
creptuicv in the results being double the timo that 
tho signr' takes to pass over the wire. 
"Amateur" (quory 78363, p. 122) is puzzling 
himself rather needlessly. The configuration of 
i>npiier*E satellites given in Whitnkcr is for mid-
night ; but he will note that all satellites in eclipse 
zX that ti'ic are put to the right of the visible ones. 
Satollito UJU on tho night of tho 13th disappeared 
to the nc . th-west of the planet, and also reappeared 
in the sa mo quarter, though much nearer to tho 
planet's !imb. At all events, the satellites invisiblo 
at midnight in Septombor are indicated by a black 
disc, placed to the right, to be out of the way of 
thoso visible whoso configuration is to be indi 
catod. 
" J . W . M (query 7S3G8, p. 122), will find a 
table of logs, of trigonometrical functions to 
tingle degroos but of scant use, mainly and morely, 
i-i fact, for tho approximate mcasuremont of ter-
restrial heights and distances. Chambers's 
'' Mathematical Tables " will, though, supply all 
that he requires. 
I f "Timothy" (query 7S370, p. 122) can obtain 
access to a celestial globo—or evon a terrestrial 
cce will do for his purposo—olevate tho North 
Polo to the latitude of his station and 
stick a piece of paper on to tho most 
rortherly point of the Ecliptic, he will 
see instantly how ho is muddling up tho sun's 
declination and tho latitude. In latitude 55° North 
tlio sun, on the longest day, when his North Declin-
ation is 23" 27' 15", rises 43" 56' 2S" to the north of 
east, an<l sots 43° 56' 28" to tho north of west. 
" TimotLy " in some vague way seems to think that 
he is living actually on the Ejnator. 
" J . S.'_' (query 73383, p. 123) will find that a 
particle will bo attractod directly as a planet's mass, 
and inversely as the square of its distance from the 
centre of tlio planet. Now the mass of Jupiter is 
311'930 limes that of the earth, but tho distance 
from a p'-int on tho earth's Equator to her centre 
is only 3063-296 milos, while Jupiter's equatorial 
surface is no less than 4i,859 milos from his 
centre. Tho more numerical work " J . S." can 
now perform for himsolf. Dick's data wero not 
tho most porfect iu tho world. 
A Fel low of the Roya l Astronomical Sooloty-
S T A R M A G N I T U D E S . 
[34090.]—MB. H . S A D L E K , in his lottor (340G2), 
V6ry properly draws attention to the difference 
between the magnitudes assiguod to small stars by 
Argelandor from mere eye estimates rather rapidly 
taken, and thm.o more exact measures which are tho 
results of the Harvard Photometry. Wheu I wrote 
my letter (33908) I was fully aware of the differ-
ence, and, indoed, of tho actual measure assigned 
by Mr. G. Ktiott to the t,tar D.M. + 30% 924 ; but, 
as Mr. Knott hud not estimated tho magnitudes of 
the other three stars of what I called the " Kite," 
I preferred to quote Mr. Stone's prorisional mea-
sures, basod though they were on Argelandor's 
measure of D.M. + 30°, 924. 
Would Mr. Espin, if ho sees this, kindly say with 
reference to what scale he estimated the magnitude 
of Nova Auriga; whon Mr. Corder drew his atten-
tion to it ? If Mr. Sadlor would extend his com-
parison list of Argolander and Harvard measures so 
as to include all between 7'0 and 9*0 of the I I . P . , 
ho would render a service to many astronomers 
who, lileo mysolf, havo not ready access to Vol. 
X I I I . of tho Harvard Annah. On this subject of 
star magnitudes Mr. A. C. Rauyard wroto a vory 
useful lotter (32010) in your issue of August 28, 
1891, Vol. L I V . p. 16. 
Murstou Rectory, Sept. 24. A . Freoman. 
A S T R O N O M I C A L . 
[34091.]—Tins paper is a note on a caso of ap-
parent change in relative brightness of two stars, 
probably duo to chango in position anglo of tho line 
joining tho stars relative to the observer's eyes. 
Prof. Pickering, in his papor on " Variable Stars 
of Long Period," has pointed out how tho apparent 
relative brightness of two nearly equally bright stars 
changes as the lino joining tho observer's eyes is 
made to shift relatively to the line joining the stars. 
Tho following case may serve to illustrate the 
principle, and to show that with a binocular it is 
not always eafo to infer variation in a star's light 
until a sufficiently long series of observations has 
been obtained to enable the error to be eliminated. 
In November, 1SS7, I commonced making 
sequences'' of certain stars in tho constellation of 
Cygnus which were easily visible in a opera-glass. 
Each sequence consisted of two or more stars 
written down in descending order of brightness. 
After sotuo months the observations were compared 
to see if there was any change in the order of 
brightness of stars in any particular sequence, aud 
two stars were found to change thoir relative 
position—viz., H.P. 3437, 5 54 mag. (I), and H.P 
34G4, 5 57 (Z). 
In 1887, Nov. and Doc, Z was holow I in bright-
ness. On 1S88, Feb. 4, they wero about equal; 
but in April of that year Z was brightor than I . 
This continuod till about Sept. 8, wheu I was ob-
served the brighter of the two. Observations wero 
prosecuted with tho opera-glass up to Jan., 1S92, and 
it would appear at first sight that the differeuco in 
brightnoss fluctuates in a tolerably regular period 
of a little over a year. 
Star I is assumed as unchanging, while Z is con-
sidered the variable. Taking I at 5.55m., the 
corresponding mag. of Z has been duilucod for each 
day of observation, and tho moan of all tho magni-
tudes in each month taken, in order to smooth 
down small probable errors in estimation. These 
means (or avorage monthly brightness) are plottod 
on the annoxed chart. I t will bo seen that three 
maxima aro protty clearly indicated: 18S8, May; 
1SS9, June; 1S90, Aug.; whilo in 1S91 the max. 
occurs in April. Tho minima would appear from i 
the chart to fall about 1SSS. Nov.: 1889, Nov. ; 
1S90, Dec. ; and 1S91, Nov. The variation ] 
apparently oxtends from 5-2 to 5 78. The mean ' 
monthly brightness is based on daily observations ' 
varying from-1 to IS per mensem, a? will bo scon 
from tho subjoined table. I n many of heobe nova-
tions the prociso difference in. li .is was not 
noted, but simply .vi.ich star' the brighter. I 
have in such cases taken n i : .'. .tc, iiraato 
of the probable real difforaico in '.tops, to 0.3 to 
avoid exaggeration. The observationa wero -nado 
with a binocular mr.;- afyi. '" 
Nowhere is apparently a vc j airly Bads-out 
case of variation, and at first I was strongly int 1 in 
to this opinion. Further examination, 1. 
shows, I think, pretty plainly that the a] ;• 
variation is due to the position of tho two 
regards the observer's face. 
Whon first seen in the evening about M: r:ri or 
April, Z is invari ibly Brighter than I ; thin i. -vten 
Z is vertically below I , and .is goes on, tho d n r-
ence in brightness gradually deereasmg u H to-
wards tho ond of August, when '.ho cons' el ttion 
being (about 10 p.m.) neir th o zenith, tho two "tors 
look just equal in bright . Then, as the con-
stellation gradually gets to (he w -si d, 7. looks 
loss bright than I , and in .-. tho 
astoriam is too low to boo'-. . . . 1 . !hu3 
verging to tho w.\>t, tar Z , v. > .. or 
ovor I , tho reverse "f what it ,.- . . eon-
stollation was mounting to the v. . .'. r'anco 
at tho diagram will show that th . .: . most pro-
bable explanation of the phenomenon. Foril8S8, 
1889, and 1S90 it did look as if the maximum wero 
actually getting later each yoar, but theobsarva-
tions of 1S91 disposo of this, throwing back tho 
\ X <l* ,0 
Map of Stars iv '^ .-.-ed to. 
maximum to April; while :'ie very few observa-
tions made in 1S92 also support tae theory that it.i3 
a subjective phenomenon. 
Perhaps those interested in variable stsn will 
watch these stars, and seo if they coino to tl. ime 
conclusion as I have. Tho positions oi the are 
are: 
R A. Dec. 
I 19h.40-.5m. + -lOMS'lforlSTi-.as 
Z 19h. 531m. + 10° 3' ) p ;r I 
Their magnitudes, as given in different oota 
kindly furnished me by J . E , Gore, Esq. : 
H.P.U-N-Arg. Heis. D M. L I . -
I .5 54 5 70 0 G 
Z 5'57 5 74 0-5 
5-5 (ty>h 
6 5 5 8 4,V n e 
From which it appears that BC m latalogse 
them practically eqtu 1, while . ho -v 1. S 
of brightness. 
I may aeld that on soveral oee E I v. . 
pared with other stars; on sev :u night 
about equal to H.P . 3152 (5vl) , aud n : 
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" I would have everyone write what he knows, and an 
much as he knows, but no more; and that not in this 
nnly, but in all other subjects: For such a person may 
h;ive acme particular knowledge and experience of the 
Qtttore of snofc a person or such a fountain, that as to 
other t!ung,, knows no more than what everybody does, 
an.: yet to keep a clutter with this little pittance of hia, 
will undertake to write tho whole body of physicka, a vice 
from whence grreat inconveniences derive their original." 
—ilontaigne1 j aijsays. 
J U P Z T E R ' S F I F T H S A T E L L I T E . 
[3-1125.]- fi'a have not yet been informed that 
the new ia: allite of J upiter has been seen in transit 
oven at the Lick Observatory. If , however, this 
shadow be . discernible object, it should transit tho 
equatorial diameter of the planet in l h . 43m. 33-Gs., 
a3s.<miog tha period of revolution to be 17h. 36m. 
with the coirospouding distance of 3-29S38 equatorial 
radii frcm the centro of Jupiter. During this month 
of October the shadow, when central upon the 
planet, will divide tho central meridian in the ratio 
of soven to ten, being nearest the south polo. Until 
the discovorer furnishes us with an ephemeris of tho 
elongitions or inferior conjunctions of tho new 
satellite, i i may bo easiest to detect it by means of 
its shadow, supposing that the Bhadow tails within 
the hright equatorial region, as very possibly it may. 
With reference to a remark in the*last paragraph 
of Mr. II-limes' letter (31122), it m iy be observed 
that the velocities of tho Bhadowa ot the fifth and 
tint satellites in transit are very nearly as four 
to throe, tho shadow of Sat. I . transiting in 
2h. i7m. 23'ls. Tho velocities of the satellites 
themselves i;i transit would be noarly tho same, and, 
OOnsiqaeBlIy inhalf-an-hour thoy wouldseemtohave 
ef .ted by only one-sixteonth part of Jupiter's 
diameter. On September 8,1890, the occasion when, 
as I supposed, Sat. V. and Sat. I . may have been 
seon in transit .as a double dark object, the observers 
at Lick were prevented by visitors from watching 
tho phenomenon for any length of time, and so may 
not tave noticed tho increase of distance between 
the two objects. 
Worthing, Oct 1. A . Freeman. 
[34120.]—IT may be that this suggestion of mino 
upon the unexpected apparition of this tiny body 
will meet with scant consideration from abler cor-
respondents ; but the idea occurred to me upon 
loading the brief announcement of its discovery, 
and the remarks of Bev. A. Freeman (p. I l l ) that 
this " satellite " may possibly be a comet. It is a 
well-established fact thatLexell's comet was circling 
round Jupiter in 17G7, and again in 1781, in an 
orbit lying within that of the TV. satellite, and 
there is no reason to doubt that othor instances of 
the kind havo occurred unnoticed. I do not know 
whother a comet at such a distance would display 
any envelope, but it seems more probable than that 
a minute satellite should be surrounded with such a 
voluminous atmosphere as Mr. Freeman alludes to. 
A. S. 
THE NOVA AURIG.S3 — NEBULOUS 
CHARACTER OF V A R I A B L E STARS 
— TWO D O U B L E STARS, AND S 
D E L F H I N I . 
T34127.]—IN answer to Mr. Freeman (letter 
31090, p. 133), my estimation of the Nova was on 
Argelander's Bcalo, and without comparison stars. 
No particular care was oxorcised ; the real object 
for which the sotting of tho tolescope was made 
was to examine the spectrum. No weight should, 
thoroforo, be attached to my estimate of magnitude, 
which was necessarily hurried. Mr. Peek's com-
munication (letter 34093, p. 134) is particularly 
interesting, as I have found a close identity botwoen 
the spectrum of Mira Coti and the Nova Auriga). 
Comparing the photos, of the spectra of Mira and 
the Nova, the hues aro found genorally to coincide, 
and, moreover; tho duplication of the bauds or lines 
in Mira is obvious. The conditions are, however, 
reversed in the Nova: tho bright bands were on the 
'• M3 refrangible side; in Mira they are on the side 
of greater refrangibility. Tho mysterious line at 
500 is probably present in tho spectrum of Mira. 
Dr. Becker also calls attention to the correspondence 
of cortain lines in the Nova and R Cygni, and 
R Andromedaa. 
Somoof your roaders who are interested in double 
stars may care to iook up two found hero in the 
courso of observing some of the stars in connec-
tion with the new edition of " Celestial Objects." 
Thoy are: 
h. m. s. " ' 
(1) D.M.+ 44°-3265, X I X . 45 2G 1-44 47-0, 8-2(lS55) 
(2) D.M.+ 39'-4114, X X . 11 54 + 39 54-9, 5 4 (1855) 
The first ia the one spoken of under o Cygui 
(" C. O." p. 287), and lies some Gm. / . Wells' 
observations are: 
1877, Nov. 27, 9 7, 10-5; 300' 30", pale orange, 
pale blue, a pretty pair. 
1878, Aug. 26, 9 5, 10-5; moderately wide, white 
grey. 
I lookod this up on Sept. 7, and found it triple : 
A, 85, yollow; B , 9 2, blue; C, IPS. A C are 
about 4". apart. 
The second star is a Es-Birm 660 -=Birm 551, a fine 
orange star, to which I found a comes 1SS5, Oct. 1. 
The estimates of position are conflicting (1SS5, 
Oct. 1, 110° 20"; Nov. 30, 90' 15"), and I looked it 
up again on Sept. 8, and using the micrometer, 
found 61-2'-16 0". Tho star is easily found, as it 
lies 5m. p. 7' N. y Cygni. I should think it is an 
admirable light-test for a small telescope. 
Miss Brown called my attention a short time ago 
to S. Delphiui and a neighbouring star. They make 
a fine pair. Whon I observed them on Sept. 17 the 
two stars were about 8-5, pale orange red, 53" + 
342°±. 
Towlaw, Darlington, Sept 30. T . E . E s p i n . 
F A I N T S T A R S N E A R s' A N D i' L V R 2 E . 
[3112-8.]—DuaiNO the last few we.-ka I have spent 
several nights in observing s' and i ' Lyia; (double-
double), and tho faint stars surrounding, with my 
81 iu. Calvor reflector, powers 150 and 300. 
On the 25th August last, the night being very 
clear, I detected three very faint stars just preceding 
tho Debilisaiina, but much fainter than the Debilis-
sima. I roobserved them again on the 29th 
August and 13th, 14th, and 15th September. Tho 
night of 15th September was remarkably clear at 
Retford, and I saw them much eaBier on this night 
than I had done before, the stars being visible 
directly I placed my eye to the tolescope. On this 
night I also noticed another faint star a littlo dist-
ance precoding the Debilissiraa and S" Lyrce, and 
about equal in faintnoss to the three stars before 
mentioned. I also noticed a group of five faint 
stars, not easily resolved, about 3' or 4' •?./. O Lyra;. 
I append a diagram of el and s? Lyra) and the 
faint stars surrounding, aud I have made a Bmall 
cross against the four faint stars in order to draw 
C O H E I 1892 d (BROOKS, A U G . 27). 
[34129.]—THB following ephemeris of tho above 
comet is taken from the A si. J\raefi. (No. 3119). I 
also append eloments deduced from observations 
made on Aug. 31, Sept. 5, and 13, as they differ 
considerably from those previously computed : 
T . . 1892, Doc. 2.S-2S7 . . M. T . Berlin. 
w 252' 4'23 0") 
Q 204° 34" 45-3" > M. jSEon., 1892*0. 
i 24° 43'17-1") 
Log. q, 9 994136. 
ErHEJEEETS FOB 12K. M. T . B E R L I N . 
1892. R.A. h. m. s. 
Oct. 7 7 48 30 
„ 8 7 58 41 
„ 9 7 54 51 
„ 10 7 58 4 
„ 11 8 1 18 
„ 12 8 4 34 
>". O..C. Br. 
3*71 24 26-9 
24 6-6 
23 43-6 . . . . 
23 20-9 . . . . 
22 57-4 . . . . 4-35 
22 33 3 . . . . 
,, 13 S 7 52 22 8 3 . . . . 
„ 14 8 11 11 21 42-G . . . . 
„ 15 8 14 32 21 16 0 . . . . 5-12 
„ 16 8 17 51 20 48-7 . . . . 
„ 17 8 21 18 20 20-5 . . . . 
„ 18 8 24 44 19 51*4 . . . . 
„ 19 8 2S I I 19 21-5 . . . . 3-Qi 
„ 20 8 31 41 IS 50-7 . . . . 
„ 21 8 35 12 IS 1S-9 . . . . 
„ 22 8 3S 45 17 4G-2 . . . . 
„ 23 8 42 19 17 12-G . . . . 713 
„ 24 8 45 56 16 38 0 . . . . 
„ 25 8 49 54 16 2 4 . . . . 
„ 26 S 53 15 15 25-8 . . . . 
„ 27 8 56 57 14 482 . . . . 8*41 
„ 23 9 0 42 11 9 - 6 . . . . ' 
, 29 9 4 28 13 29-9 . . . . 
„ 30 9 S 16 12 49-2 . . . . 
„ 31 9 12 7 12 7-5 . . . . 9-90 
Aunit of Br. brightness on Aug. 3i-5. During 
the month the comet describes a direct path through 
Cancer, and on the31st is about 12° east of Reguius. 
According to the new elements q = •Viito, as com-
pared with -G991 as previously calculated, while the 
date of perihelion pa-sage is nine days later. 
Sydenham, Sept. 30. M. Dibdin Severn. 
IIARS.—VENUS. 
[34130.]—"F.RA.S." (letter 346S9), refers in a 
short paragraph to the opinion of Prof. Schaeberlu 
N 
attention to their proper positions with regard to 
the neighbouring stars. Tho dots on tho diagram 
are not intended to show the relative iaintness of 
the stars, but merely their positions. 
Will roaders give me information as to previous 
observations of these faint stars, in ordor to confirm 
my own observations ? No doubt they have beon 
seen by different observers several times, and I 
particularly wish to know their magnitudes 
(Herschel's or any other scale) and by what 
apertures thoy have boon seen. 
I would also ask those of my fellow-readers who 
have not Boon theso faint stars, and who possess 
fairly good telescopes, to try and observe them. 
Albert Ohannon. 
Darwin-terrace, Retford, Sept. 24. 
rc the distribution of laud and water on Mars. No 
doubt there aro all-sufiicient reasons for tho 
assumption that tho dark portions are seas, or tha 
theory would not be so universally accepted. But 
to a casual observer like myself, it seoms rather 
strange that it should bo so. I t appears to mo that 
there is vastly more light reflected from our sc-as 
and oceans than our continents. All photographers 
know that sea-side viows and river seen cs form tho 
boat instantaneous views, for the reason that tho 
light is so superior; and is not this solely on 
account of the reflection frcm tho water ? I should 
certainly have thought, that to au observer on the 
moon our seas would appear bright, and our con-
tinontsdark. At all events, if '• F . R . A . S . " could 
tell me why the dark markings ou Mar3 ore con-
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hitter for nn instant almost a perfect sorios of circles 
r-aults. Tin's ia but for an inBtsnt, as, while ono 
* itchaa them, tho circles merge into a ribbon as 
ihuwn in No. 5, which grows narrower and nar-
rower 03 the awing diminishes iu extent. In figs. 
•I and 7 other designs aro shown. In Fig. 7 will be 
r< cognised the sinuous line doaigned to be vibrated 
n hou in a vertical position. A vory pretty effect 
produced by a somicirclo with horizontal axis is 
specially worthy of being noticed. Every design 
gives not only now effects varying with tho ampli-
tude of vibration, but different positions of the same 
design produce quite different results. 
KADAlu-E PATTTS ELECTRIC 
F O U N T A I N S ' . 
I MONG tho numorous ingenious devices of I I . 
Sx. G . Trouve is his electric fountain, which has 
altractod much attention whenever exhibited. Ac-
cording to La Nature, tho simplicity of the mechan-
ism, and the direct and powerful illumination of the 
sheaf of jots, pormitted of reducing them to dimen-
sions so small that the invontor, in addition to his 
•'.Ifrsi.fl! 
•j 
Fio. 1. 
(Irawing-roommodol, constructed luminousfountains 
of demonstration for cabinots of physics, and even 
table fountains. These advantagos likewise facili-
tated the construction of monumental luminous 
fountains. As the jets of water are entirely united 
in tho luminous pencil directed by a parabolic pro-
jector of a very sharp curvature, E and G, it will be 
perceived that with an adequate electric source tho 
dimensions of tho fountains may be as large as one 
desires, and, since such source can bo given the 
intensity desired, one will find himself practically 
arrested only by the rapidly increasing difficulty of 
submitting great masses of water to considerable 
pressure. Fig. 1 represents the now luminous 
fountain constructed by I I . Trouve, which adorns 
tho winter conservatory of Craig-y-No3 Castle, in 
1 1 __LL-»— rf i f iS^ :'d"r-
)\ 
L L . 
Fio. 2. 
^'a'et, tho homo of Madame Adolina Patti Nicoliui. 
Toil fountain, which weighs ton thousand kilo-
gram-mat, and is placed in a basin of water fix 
metres in diameter, is automatic. Tiio water that 
lalls back into the basin ia led by a dischargo pipe 
to a imall overshot wheel, K , which, through tho 
intermedium of an endless scrow and a train of 
wheels, F , actuates two circular screens with sectors 
of variously coloured glasses, H L . These two 
sen ens, one of them mounted centrally upon rollor3 
ape the other eccentrically, revolve in opposite 
cure ctiona, with equal or unequal velocities, as may 
b* de;.irod. To sixty revolutions of the bucket-
whcol K corresponds about one revolution of tho 
discs. The combination of the double rotation and 
of screens with multiple colours is a happy one, in 
that the effects of light obtained are very unex-
pected. The jets, in turn monochromatic and 
polychromatic, and incessantly varied, are like the 
figures of a kaleidoscope. The automaticity of the 
great condensation of the h'ght at the focus of tho 
reilector accommodates itself better to incandescent 
than to arc lighting, but this requires quite small 
although very powerful lamps. To effect that M. 
Trouve haB bent the carbon filament into five or Bix 
spirals, G . The luminous power, concentrated into 
a very small spaco, is thus quite sufficient and easy 
to place at the centre of the reflector. In the 
present ca6e, the electromotive force boing 110 volts 
and G amperes, the consumption of one lamp is at 
the rato of one candlo per three watts, and of 220 
caudles per lamp. Precautions have boen taken to 
prevent ram strokes upon the glasses on the entrance 
of the water. A bell gloss placed in tho interior of the 
rock is branched upon the conduit, and the cushion 
of air obtained so deadenB the blow that no broak is 
to be feared. The thickness of the glasses is 25 
millimeters, and their diameter 300. Fig. 2 shows 
the arrangement of the jets A, B, C, D, and the 
supply pipes, the glasses, screens, and reflectors. 
These new fountains require no maintenance; a 
cock ia turned, the water enters, and the circuit is 
closed simultaneously. The cost of installation 
likowise is reduced to a minimum. There is no 
subterranean foundation work, and any basin can 
bo used just as it is. The whole of the expense is 
therefore reserved exclusively for the decoration. 
USEFUL AND SCIENTIFIC NOTES. 
Catalogues of Tools, Instruments, &c.— 
From Messrs. Molhuish and Sons, of Fetter-lano, 
E . C . , we have two catalogues, Nos. 0 and 7, con-
taining lists of tools, machines, labour-saving ap-
pliances, for woodworkers in ono case, and for 
metal-workers in the other; but in both cases tho 
catalogues will bo found very handy by amateurs, 
as all the useful tools, and many uovelties in the 
shape of machines, workshop appliances, are illus-
trated and priced, to that those who look through 
the lists can find what they want, see what it is 
like, and send for it through the pOBt, with the 
advantage that Meihuish replaces anything that is 
not as represented without expense to the pur-
chaser. 
T U B " Tug of Peace " boat propeller is a sub-
stitute for oars for which a patent has been applied 
for by Mr. Alfred Booth, of Bradford. It gives a 
groat advantage over either paddle-wheel or screw 
in being clear of the water when at rest, and pre-
senting only a thin edge to the wind. The effective 
use of oars necessitates tho worker sitting with his 
back to the direction in which the boat is going, 
thereby greatly detracting from the pleasure 
derivable therefrom ; on the other hand, the above 
propeller can be used effectively by all in the boat 
sitting facing the direction in which they are 
voyaging, and only in case of requiring to get the 
highest possible speed do they need to " look 
behind " them. In former cose propeller is fixed 
over bow of boat, in latter over stern. Can bo 
attached to all existing boats easily, without altera-
tion, and detached just as easily. When not in use, 
it can bo easily pulled over into the boat, the 
" bearings " by which it is connected with tho boat 
acting as hinges for that purpose ; this is further 
facilitated by its width being less than that of tho 
boat it is required to propel. No fixed driving gear 
is inside the boat, the plan for communicating 
powor to paddle-cranks being simply a couple of 
ropes the length of the boat, on which are fixed at 
short intervals small wooden balls about the size of 
a"knor"; by this method the operator can (at 
will) change the position of his " pull" by taking 
hold of a ball nearer or further away from paddios. 
When not in use tho " balled rope " is dropped into 
bottom of boat. 
Cryptograms. — Many of our readers will 
remember that some years ago wo had a discussion 
on cryptograms, and tho best method of renderirg 
them undecipherable except by those in possession 
of the key. All tho known plans wero then ex-
plained, and especial reforence was made to tho 
methods which could he adopted by Bhifting alpha-
bets. Mr. Harto, of Katharine-street, Croydon, 
has recently brought out his patented "Crypto," 
which certainly teems to be the best of tho methods 
ofwritirg cryptograms, for the kfy-word may be 
anything, and the alphabets are shifted accordingly. 
The alphabets aro on black and red slips, and 
buttons with " ojo-holes" shift over them; so the 
key-word is sot in the upper division, and tho 
cryptogram is sont by reading the red letters oppo-
site to tho black letters seen in 1 he double buttou of 
the lower set. The key-word known, it is easy to 
est the buttons to the letters of the cryptogram, and 
the message sent is then apparent. It is an inge-
nious device, and cryptograms written by its aid 
are, we should think, undecipherable unless tho key-
word ia known. 
SCIENTIFIC NEWS. 
f ^ I I E arrangements for observing the solar 
J L eolipse next April aro completed, ind it is 
arranged that Prof. Thorpe* goes to Bathuriit 
and Mr. A. Taylor to Ceura, and wil l take up 
positions as near as possible to the line of 
totality. The French Government hare oii"er«d 
a sito at Fundium on tin. Salum rivir, about CO 
miles from Bathurst. There is an article iu t ic 
American Meteorological Journal for January on 
the selection of stations for ob.-erving the 
eclipse, with a map. I t is by Prof. D. P. Todd, 
who has devoted much timo to the collection 
of data connected with the meteorology of the 
region of the eclipse's visibility. Tho American;, 
will, no doubt, have good stations for observing 
totality both in Chili and in Brazil. 
The Report of the Wolsingham Observatory 
for 1S92 shows that good worir has; been done 
in the past year. Miss Compton's legacy has 
been expended on a photographic telescope, 
which arrived last month,and has been attached 
to the 17j equatorial. Miss Brooke has added I 
hygroscope and solar radiation thcrraomotor 
to tho meteorological equipment. The Rev. 
T. E . Eapin is doing excellent work, :ind a 
remark of his may be interesting to meteorolo-
gists : " A t present it would seem that the 
minimum temperature :.t Tow Law is alwayj 
higher than at the lower station"—Mr. Gage's, 
500ft. below. We think that this will be found 
to be tho rule ; but meteorologist, will under-
stand that it applies only to st_„ions within 
tho same district. 
I t appears that already five now minor 
planets havo been discovored this year on phc i j 
plates—two by Dr. Max Wolf, and three by 
M. Charlois. They require verification, how-
ever. 
The execution of Mr. Pearson's de sign for tho 
John Couch Adams memorial ia Truro Cathe-
dral has boen intrusted to Mr. Julelf. The in-
scription has been writion by the Archbishop 
of Canterbury, and will be engraved on a grey-
tinted slab of marble. I t wil l be remembered 
that the famous Lowndean professor of astro-
nomy at Cambridge was a Cornish man. 
The Rov. F . Or;:en Morris, whoso knowledge 
of the history and habits of tho birds of Great 
Britain was surpassed by few, if any, whilst 
his love of them was unequalled, died on the 
10th inst. at Nunburnholme, of which place he 
had been' rector for nearly forty ycar.f, at the 
age of eighty-two. He was a voluminous 
writer on natural history subjects ; but hie 
greatest work is " A History of British Birds," 
which reached a thiid edition about two yer.iv 
ago. 
The death is announced of Mr, Gcorcc 
Mathews Whipple, the superintendent of iV .v 
Observatory, at the comparatively early age of 
fifty years, Ho entered the observatory thirty-
two years ago, and 60on became mrgnctic 
assistant, devoting himself to many originv 
researches. I n 1S73 he was engaged wii.h 
Captain Heaviside in making a series of pen-
dulum experiments to determine tho foroe o_" 
gravity. In 1881 these cxperirm ncs wore re-
peated in association with Major Henohed, 
F .R .S . , and ia 1888 with General Walker, F.R.Si 
He has contributed a number of important 
papers to the Royal Society, l ie was appoint 
superintendent of Kew Observatory in lei To, 
and for the past sixteen years he has alio con-
tributed results of investigations to the Roya 
Meteorological Society and to photographic 
publications. 
The death is announced of M. Van Ryssd-
berghe, the celebraUd electrician. The dc jet . 
was originally a professor at tho School of 
Navigation at Ostend, and in 183* was ap-
pointed eleatro-technicsl adviser ;o ;ha Bolgii n 
Government, M, Rysselbergi.o . 
his invention of the meteorograph, and by hi 
discovery of the system of employing; telega ; I 
lines for telephonic communication afl well u 
for the transmission of telegraphic despatchi 3. 
Mm Pictet-Diodati, a naturalist, of i Geneva, 
ful l of promise, is dead at the untimely age a..' 
twenty-nine. 
In hiB first leoturoat the lioyal Institution on 
'• The Factors of Organic .ivolution," Pre f. 
Patrick Geddes said :—Tho biological arts 0 
agriculture and medicine 6'avo rise to yocle 
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; .-: with Iho object of apply ing a 
ii M 60 sufoty-lamps for testing gas in 
-aires. Ho said it had long been known that the 
hydrogen Sam* was the best for the detection of 
lire-damp, but no means had been found of intro-
.i-iring it into the safety- lamp. H o had perfected 
a:i apparatus which could be oasily carried in the 
pocked and attached at any moment to a Bafoty-
rtmp. T h e hydrogen was convoyed into the lamp 
through a thin copper tube, and tho oil wick 
b tag turned down, the oil llamo was replaced by 
bydrogsa flame. Bjf the height of this flame tho 
presence of gas in tho atmosphere could be tested, 
Iron } per cent, up to G per cent. T h e wick 
being turned up again was rel i t before the 
hydrogen flame was wi thdrawn. L i k e other tost-
ing lamps it would not apply in prosonco of any 
Urge quantity of coaldust, b ut ho hoped to remedy 
this by a system of nitration of the a i r as it passed 
into the Lamp. 
f.imbeth has, it is said, definitely decided to 
fi flow tho example of St . l 'ancras, and the largest 
and most populous parish in South. London wi l l , 
ia the course of time, have tho olectric l ight had 
on. A t ono spot i n tho parish—tho v ic in i ty of 
lirixton Station—a good installation of tho l ight 
has been running for somo years—about t e a ; 
hot that is a comparatively compact district, 
where electricity no doubt pays we l l . 
Dr. E . Hopkinson lectured on electric ra i lways 
:>t the R o y a l Inst i tut ion last week, and in the 
. .n;rse of his remarks said that only ten years ago 
'ho first electric train was r u n i n Par i s , and now 
there are i n the Uni ted States alono 10,000 
can worked by electricity. H o pointed out that 
the great difficulty i n rogard to this method of 
locomotion is that a current to start a train must 
bo at least four times as powerful as that necessary 
;>j b v p it i n motion. Another difficulty is that 
the return current is conducted by means of tho 
earth, a method w h i c h D r . Hopkinson thinks 
must be forbidden by legislation, for not only has 
telephonic communication boon interrupted, but 
the observations at the Greenwich Obscrvatory 
'.n the earth's potential havo boon rendered futile. 
The most remarkable fact is that, experimentally, 
i .-peed of 200 miles an hour had boon obtained— 
the only limitation in actual practice buing the 
•trongth and weight of matorials. W i t h such a 
*[>oed—as, for cxamplo, on the projected lino from 
Brussels to Antwerp—-tho resistance of tho air 
lone would be enormous. T h o problem immo-
hfttely to be solved is to got more work out of the 
0*1, which at present, both for electric l ight and 
tm.-tion, is for below the theoretic possibility. 
Tho report of tho Meteorological Counc i l 
-t itcs that as regards forecasts the percentage of 
-uccesses, more or leascomplctoinlSS'2, was80, and 
I i»t year it was the same, tho highest percentages 
H-iving been obtained in 188/3 and 1887. I t is, it 
- -ms , most difficult to tell what tho weather w i l l 
be in the west of Scotland, whoro tho percontago 
of success last year was 75. I n tho north of 
s - otland it is apparently easier to predict, as the 
:>• nvntage there was 83, whi le i n the south 
'.' England it was 84. Those forecasts are 
prepared at 8.30 p .m. , two other forecasts being 
••••'• at 11 a.ii and 3.30 p . m . , the latter being 
employed for storm warnings only. T h e com-
plete successes of tho ten years of 1882-01 cover 
13 per cent., and the part ia l or moro than half 
BOl 32 per cent, tho average successes over 
the ;>criod being 81 per cent. 
I I . Moissan has been examining tho meteorite 
"' tho Canyon Diablo and the bluo earth of the 
t'ipc, and in notes to tho Par i s Academy of 
nee* he states that he found diamonds, both 
transparent and black, in tho metalifcrous iron 
ra which the m.'tcorito is composed, and in tho 
blw earth which was obtained from tho Old do 
'•' wn mine ho found black diamonds (carbonado) 
] • I true but microscopic diamonds. H o also 
• -a I crystals of graphite. M . Fr iede l also 
mtod a note on the meteoric iron of Diablo, 
-!i:ch he says that tho mixtures of ordinary 
irheB, graphiu-., and diamond wore found 
ited as a rule w i t h nodules of yollow 
The artificial production of precious 
P < is • subject which is receiving much atton-
a ot only in Franco but elsewhere!. 
"o !,t tho t i l l ; of " T h e W o r l d ' s R a i l w a y : its 
;nci iition, and Perfection : its Motive 
>er, KqutpjB' iit, and Appl iances ," tho B a l t i -
•n 1 I'mo K.iilroud Company is p r c p a r i n g a n 
iTOCxUMl at tho World 's P a i r , Chicago, 
a v.-iU graphically »Hnatrntfi the evolution 
; deydopnuaM of rai lways . T h e collection is 
being arranged b y M a j o r Pangbourno, with tho 
assistance in E n g l a n d of M r . Clemont E . Strotton, 
of Leicester , who is the oompany's spocial repre-
sentative in E u r o p e . I n compliance with a desire 
oxpresscd by the Chicago E x h i b i t i o n authorities, 
the Great Wes tern R a i l w a y Company is sending 
out to Chicago its old broad-gauge ongino, 
" L o r d of the I s l e s , " w h i c h was exhibited in tho 
London E x h i b i t i o n of 1851 and the E d i n b u r g h 
E x h i b i t i o n of 1S90. T h e consignment also i n -
cludes sections of tho permanent way used by tho 
company from its commencement. 
I t is stated that sterilised mi lk is now so ex-
tensively usod that a special " c o r k " has been 
brought out in Par i s for " hermet i ca l ly" closing 
the bottles. I t is a disc of rod rubber, wi th a 
conical finger or nipple on the undorsido which 
goes into tho nock of tho bottle. T h o bottlu is 
placed in boi l ing water, and, being afterwards 
cooled, a partial vacuum is created, w h i c h results 
in tho atmosphere pressing the " c o r k " into tho 
nock of tho bottle, and that is then covered wi th 
a metal capsule. I t is very doubtful i f , i n the 
ordinary processes of manufacture, tho mi lk 
would remain sterilised, and not certain that 
there is any advantago gained by such precautions. 
According to a memoir presented to the Par i s 
Academy of Sciences by 31. J. Thou lc t , describing 
an improved form of bottlo for collecting speci-
mens of deep-sea water, the compressibility of 
water is such that a l itre, collected at a depth of 
8,000 metres (nearly five miles), expands as much 
os°35c .c . when it reaches the surface and is opened. 
M . T h o u l c t thinks that such, bottles should bo 
made of thin copper, a l lowing of an expansion of 
35 parts i n 10,000. 
U S E F U L AND S C I E N T I F I C NOTES. 
P r e s e r v i n g - Egrg-s .—In an eleven years' expe-
rience of poultry-keeping, sevoral years ago, no 
better method for preserving eggs was found than 
the fol lowing:—When an egg is still w a r n from 
the nest it should be buttered al l over with a tiny 
piece of quito sweet fresh butter ; if kept with the 
larger end uppermost it wi l l bo good, even for 
bouing, at tho end of throe months. W e never 
tried to keep eggs beyond that time that I can 
remember. I f a littlo bran bo put at tho bottom of 
a large j a r to receive the first layer of eggs, layer 
upon layer of eggs can be fitted! on the others for 
storing. Of course, for travelling they would need 
far greater care. Eggs buttered on removing from 
the nest do not suffer from thin shells like those 
preserved in lime. 
H u m a n L e a t h e r . — T h e announcement of the 
" interesting " exhibit at Chicago of a pack of cards 
made from tho skin of some captured Indians 
recalls tho fact that Bevcral books exist in this 
country bound in human skin. A volume in Exe ter 
Museum is bound in the skin of George Cudmoro, 
who was executed in 1830 for poisoning his wife . 
I n a library at B u r y St. Edmunds there is a " L i f e 
of Corder," tho murderer, bound in a piece of his 
own skin, and in the librarv at Mexborough House 
there usod to be two books bound in the skin of 
Mary Batcman, the Yorkshire witch, who was 
hanged early in the century. I n 1821 a man named 
Horwood suffered the extromo ponalty for the 
murder of a girl , and tho following tradesman's 
account in a book in the infirmary library explains 
itself :—" Bristol , June , 1S28—Ilichard Smith, E s q . , 
dr. to I I . EC Essex . T o binding in tho skin of John 
Horwood a variety of papers relating to him, 
£1 10s.: the samo being lettered in L a t i n on each 
side of the book, ' the true skin of John Horwood.' " 
—Literary )Forld. 
M o o n ' s P a t o n t A u t o m a t i c C o u p l i n g - . — A n 
automatic coupling for rai lway waggons has been 
patented by M r . George Washington Moon, of 
which tho following is a brief description:—The 
two arms, though perfectly horizontal when tho 
hands are clasped, aro swung from their hinges at 
an anglo of or so from the perpendicular ; they 
can bo securely attached to any existing waggon 
without alteration, except the simple changing of 
the draw-bar. T h e y are sloped in tho hinges in 
order that, when not under pressure or restraint, 
they may, by their own weight, and without tho 
assistance of any spring, fall to thoir normal posi-
tion, and hold tho waggons locked, or ready to be 
locked. W i t h tho coupling arms in the lattor posi-
tion, the waggons, on coming in contact with each 
other on the samo lino of rails, instantly, undor tho 
pressure of tho impact, couple automatically; for, 
tho hooks, on meeting, smoothly glide past each 
other, and, in doing so, each pushes tho other 
upwards on an inclined plane till their ends havo 
crossed: then, tho pressure being over, they fall 
together, and each locks into the othor. They are 
uncoupled by slightly backing tho waggons, and 
then pulling back one of the hooks by means of tho 
chaiu attached to it. 
L E T T E R S T O T H E E D I T O R . 
[FTe do not hold 'onrselres rcspausti>le for the opinions of 
our correspondents. Tlte Editor respectfully requests thot all 
communication!* should be drawn up as briejty as possible.\ 
All communications should he addressed to the EoiTOR of 
the Ei.-ai.iHii AIkcuanic, Strand, H'.C. 
All Cheques and Post-qJJice Orders to he made payable to 
J . rAHSHUlu: EuWAUUft. 
In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, mill oblige by 
mentioning the number of the Letter, at well as lite pegs on 
which it appears. 
* ' I would have everyone write what he knows, and as 
much as he knows, out no morn; anu that not in this 
only, but in all other subjects: Tor such a pocson may 
have some particular kno-wlcdge and cx]>crience of the 
nature of such a person or such a fountain, that, as to 
other things, knows no moro than what everybody docs, 
and yet. to keep a clutter with this little pittance of his, 
will undertake to write the whole body of phyiBeks, a vice 
from whence great inconveniences derive their origiiml." 
—Montaigne's L'ssays. 
T H E R E P O R T O F T H E W O L S I N G H A M 
O B S E R V A T O R Y — E Y E P I E C E S — T H E 
N O N - A C H R O M A T I C T E L E S C O P E — 
P O C K E T L E N S — C A R B O N I C P A P E R -
A L T R U I S M — " B E Y O N D T H E S T A R S . " 
T H E T O T A L S O L A R E C L I P S E O F A P R I L 
1 6 . — T H E " N A U T I C A L A L M A N A C " 
F O R 1 8 9 6 . — A B S O L U T E Z E R O O F T E M -
• P E R A T U R E . — E R R A T U M . — V I S I -
B I L I T Y O F S T A R S I N T H E D A Y T I M E . — 
A R R O W - H E A D E D C H A R A C T E R S . — A 
3 i n . A C H R O M A T I C T E L E S C O P E . — 
G R E G O R I A N T E L E S C O P E . - D I S T -
A N C E S O F D O U B L E S T A R S . — " D E E I -
L I S S I M A " A N D " A N S 2 E . " 
[34632.]—The Report of the Wolsinghiim O b -
servatory, to which you invite attention iu your 
" Scientific X e w s " on p. 587 of Vo l . L V L , contains 
the record of a romarkable amount of .sheer hard 
work, which, undertaken for the pure love of 
science, and tho desire to extend astronomical 
knowledge, is eminently worthy of notice at a time 
when it is proi>osod to limit paid lulrour to a d.iy of 
eight hours. I t is pretty generally known that M r . 
E s p i n has iu preparation a new oditiou of that 
classical work tho " Celestial Objects for Co; 
Telescopes" of tho lato Prebendary Webb, and I 
learn from the report of which I am s h a k i n g 
that, with his wel l -known conscientiousness and 
thoroughness, ho has been measuring, micrometjic-
al ly , al l those pairs of double-stars of which esti-
mations only appear in tho fourth edition of 
" Celestial Objects ." I u connection with this work, 
M r . Esp in says : " Tho urgency of the work was so 
great that 847 measures were made during the 
autumn, observing being carriod out $omttimc*ftr 
twclcr. hours, and once for thirteen aid a half, at a 
stretch." I would call particular attention to the 
words I havo italicisod, because thin indefatigable 
servant of science has not yet gono on siriko ; nor, 
so far as my information extends, has he the slightest i 
intention of so doing. 
Without actually seeing tho eyepieces to which 
" E . H . " refers (in query 79503, Vo l . LVI . p. 600), 
it is difficult or impossible to say why the ono 
giving a power of 40 foeusses (apj>areu:ly) to the 
same place as tho 200 one. Porliaps, though, the 
latter goes right home in tho eye-tube. V hile the 
lower power has a shoulder on its tab* which keeps 
it , in reality, further from the. object-glass. B u t 
this is only a guoss. 
I f M r . Seyler (query 79601, Vo l . L V I . p. GOO) is 
determined to make one of those unsatisfactory 
(not to say useless) abortions, a non-ucliromatic 
telescope ; thon beforo an optician—or anyone else 
—can tell him tho diameter ami focul length of 
a double-convex eye-lens for it, it wil l be neces-
sary to know the exact focal length of tho object-
glass. Thus , supposo that focus to be 61in., which, 
by tho way, would be much too short, then an eye-
lens of l i u . focus would give a power of 6-1; or, 
were its focus J in . , of 128, and so on. 
" D u r o , " too (query 79601, Vol . L V L p. 600), 
has apparently been deludod into the manufacture 
of one of these valueless iustrimi'-nts. U n f o r -
tunately, in my copy of the EsoLTSH Mr.citAXic, 
tho second figure of the focu* ho gives is obliterated, 
or has dropped out, so whether it is 40, 41, or 4-5, I 
havo not tho most distant notion. As fi ft his eye-
pieco, the lenses ho has ought to he 1*5, and not 
l-75in. apart. A singlo one of equivalent focus 
would have a focal length of I J i u . , so that ho has 
only to divide tho focal length of his object-glass by 
11 to obtain the magnifying power. 
" C a l y x " (query 79613, Vol. L V I . p. 600) wfB 
fiud a pocket lens containing two lenses inouuiod iu 
horn, and magnifying 5 and 10 diameters respect-
ively, very convenient for botanical purposes, or 
for thoso of any investigation in natural history. 
T h e Coddingtoa lens is useful if a higher power is 
required, but it costs more. Browning the optician 
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towardthe fcragroBMi. I f Uk H m agmnarscoid, 
it aa be toaod down by ;i very light wash of yellow 
n il . Trees in UkC middle distance rain now lie 
•• -no oyer with a light wash of orange, or or mgo 
v.ilh i little (if the (tosh-colour or lank added. 
\ hen near tlic foreground a. very light, wash of 
- i n .'supplied to the foliage, bat tlie raw green 
«ii tae colour set cannot lm used far this; it most 
1 j mo'lilicd bj the addition HI oraaigc o r of Imwra. 
h when applied the ^ r w n appear* too cold, it may 
111 toned down by a light warn of brown, of oraaga, 
..I 1 e li-eolour. Jt is desirable to produce variety 
En the folinga. 
U ii l a in tlie distance arc washed with blue, and 
tlie c l o u r i" ntlwcqaeutly modified by washes of 
red or 'brown. Trunks of distant trees find some 
rocks may 1«; left nearly the original colour of the 
photo., hut near rocks and tree-trunks may ho 
imted with brown, Hue, of arson g lass , Mai sub-
s' >|ucntly modified by washes of green, red, b t w n i , 
yi iluv., oc oiiiiijo . 
It j unless to trace the smaller branches of trees 
and shrubs, anil it it rarely necessary to deal with 
Hitugle % tve< or MoSSSUS; when this must lie done, 
a ji v. "ller's eyeglass is mpi ired , and fine, small 
I iiil. -s .ne used, grant c u e being taken to keep 
a ill In the outline of the object being ediourcd. I n 
all tbi • work the artist does well to remember that 
the colon ring is to stand the test of great magnifica-
tion and strong light. 
'Die plate is apt to dry out in some places while 
the colouring is going on at other places. A s 
("louring cannot, lie successfully done on a. dry sur-
fi e, ; is important to wet the snrfaco l>eforc pro-
ceeding. Tl i is is done by applying water with a 
k it cnuiel's-h.-iir brash. After the surface-water 
has di-appeared the colouring may proceed. 
Et is obviously impossible to mention every modi-
fication of colour that may Ik; produced by mixtures 
and washes. This is something to bo acquired by 
practice. The writer uses very few colours, rarely 
laorc thau tho following—blue, green, brown, 
01 mgc. flesh, rose, and veflow. Tho last is a 
strong colour, which must l a applied with caution. 
Green and blue are also strong colours wliich can 
in vcr lie applied without tho n.dmixturo of a w a n n 
colotr or a subsequent wnsh of the same. B r o w n 
iu different streugths lias a large apjilication. I t is 
liMtfid in toning down bright greens, for rocks, tree-
trunks, earth, i:c. A wash of blue over tho brown 
produces a different but useful grey. 
The principal points to lie observed arc to keop 
tij i late always wet, to use light washes, to modify 
Colour by subsequent washes, and in working up 
(!• aS l t" preserve the outlines. 
.Should a small area lie over-colourod, the colour 
m iy goucrnlly be removed by means of a soft brush 
charged with clean, water, the brush being gently 
at i ivpoatodly pissed over the spot. Tho finish 
is frequently washed during the operation. W h e n 
the In '.id washes show streaks, or when the entire 
sli le is too highly coloured, or tho effects are u n -
i factory, the only remedy is to plueo tho slide in 
e .1 water and allow it to soak, with necasionnl 
efaangi i of water, until tho colour is partly or 
entirely removed. 
It il well enough to liear in mind that a coloured 
I I-1. i-slide liears all thu colour that is to appear 
o: die screen; cousei|uently, it must lio moro 
hj hly coloured than a transparency for direct 
\i ion. On the screen, however, a picture is better 
ander-ooio uveal than over-coloured. I t wi l l ofton 
he found that prints which are too light, and lint 
for foe ns plum slides answer very well when 
colonr d. and pictures wliich are too dark for use 
as plain slides may he t inted with blue and prc-
s-nttd as moonlight, scenes. Brashes for this work 
should be of the oast ([utility, very soft and pliable, 
ami tu< h as are used for working up detail must, 
In re n line point. This method applies to portraits 
sit 1 figure pieces. The coloured slides are generally 
in nut'd in tho same manner as tho plain ones, 
if . however, the highest perfection is Bought, thin 
pi tc-;-lass is need ior the sensitive plates, nnd glass 
of 111) nine kind is used for covers, tho cover and 
coloured picture being cemented together with 
OunMbi be] am. Made in this way, the slides a ro 
i i re transparent: but. in view of the extra trouble 
and expense, tho improvenieut over thu uneeinented 
Milej is hardly sufficient, to warrant tho general 
"I pliaition of this method. 
Till- pearl shells found on tho coast of Western 
A -t aha are principally used for tho manufacture 
M button*. The shells fetch from .(.'20 to CIO per 
t 'ii. according to the ipeility and market value. 
Jl • 'the. -of- |K»irl in Austral ia is subject to an export 
'ii.ty of £ 2 pur ton. 
IS* ; i it of gloves having a red tint. Such is 
thu advice of Dir. B a y do ll lanc, 0flt03-.it. D r . 
I " J 'ie Blanc found that a sulistanee called 
lurantia" is used to give gloves a red tint, and 
I" t ii produces a skin eruption on the hands. 
I i - : glove-makers who prepare tho " k i d s " nlso 
afflicted with the ompti—, for which they 
t> • a 2 per cent, boric acid solution and zinc oint-
S C I E N T I F I C N E W S . 
* * * 
' J P j l l ' I Lev. T . l'i. E s p i n sends 11s tho W « d s i n g -
i c " li.itn ' Hisorvntorv i'iyrahn\ No. i l l , which 
reads, " T h e star E s - B i r m ISO, Y l h . l o o m . 
+ 47° 43', wns found to bo 10-5, M a r c h 20, and is 
var . O n M a r c h 18 a red I I I . type star, 8-;>mng., 
was seen at 3h. 23*5sa. - f 5 8 ° 11', and mav bo var . 
Not i n D . M . r i a c e s for 1,900." 
T h e expedition sent out from E n g l a n d to B r a z i l 
to oliservo the eclipse of the sun on A p r i l 1(1 has 
arrived at t'enra. J l r . A l f red T a y l o r , tho astro-
nomer in charge, and M r . W i l l i a m Shackloton, 
his assistant, are both wel l . M r . T a y l o r reports 
that so far the conditions generally arc very good. 
F r o m tho Monthly Xotieci of the R . A . S . we 
learn that. " D u r i n g tho year 1802 tho actual 
work of forming a chart has practical ly been 
commenced at several observatories. T h e adverse 
report of tho sub-committee on gauze screens led 
to the settlement., or rather the evasion of a 
definite settlement of the vexed question of tho 
time of exposure necessary to obtain stars of the 
14th magnitude; and part ly in consequence of 
this, part ly because of other dillienlties, plates of 
long exposure have not been taken at most 
observatories. B u t of those proper for the forma -
tionof a catalogue, with exposures of fim., 3m. , and 
20s. (the last supplementary exposure being pro-
posed by tbo Astronomer Royal), many have been 
taken, and it may be hoped that the sky wi l l soon 
havo boon covered by plntes of this character, i t 
is possible, therefore, that tho history of this 
won may be for some years uneventful . 
D r . Doberck asks for the loan of logbooks of 
vessels which havo traded in tho C h i n a Seas, as 
he is compil ing the olwcrvations made at Hong 
K o n g and between Singapore nnd 180° longit ude 
Greenwich E . , w i t h the v iew of constructing 
charts and directions which w i l l bo useful to 
sai l ing mnsters in t r y i n g to avoid the storms 
which occasionally occur in those regions. Those 
who havo records of weather i n tho C h i n a Seas 
should forward them to D r . Doborck at l l o n g 
K o n g . 
A t tho meeting of tho Anthropological Ins t i -
tute last week, D r . E . B . T y l o r , F . K . 8 . , exhibited 
s collection of the rude stone implements of the 
Tnsmuninns, showing them to belong to tho-
pnheolithic or unground stage of the implement-
makers' art , below that found among prehistoric 
trilics of tho Mammoth period in Europe , and 
lwing on tho whole tho lowest known in tho 
world. Fragments of rough flakes of chort or 
iuudstone, never edgod by grinding, but only by-
chipping on one surface with another stone, and 
grasped in the hand without any handle, served 
the simple purposes of notching trees, for c l imb-
ing , cutt ing up game, and scraping spears and 
clubs. T h e Tasmanians , though perhaps in arts 
t he rudest of savages, were at most only a stage 
below other savages, and did not disclose any 
depths of brutal ity. 'The usual moral and social 
rules prevailed among them, their language was 
efficient and even copious, they had a wel l -marked 
religion in which tho spirits of ancestors were 
looked to for help in trouble, and tho echo was 
called the " ta lking shadow." 
A t a recent meeting of the Mixlicnl Society of 
London, D r . F r a n c i s W a r n e r read a paper on tho 
Constitutional Differences between Boys and 
( l i r l s , based upon observations made by h i m on 
50.000 children in schools, in w h i c h he found 
that 20 per cent, of the lioys and IS per cent, of 
the girls deviatod from the normal condition i n 
some respect. Amongst normally made children 
there was 1111 equal proportion of boys and girls 
who were pale and thin. L o o k i n g at lxiys and 
girls an soen in school b y the teachers, amongst 
100 dul l children or 100 nervous ones thero were 
more thin girls than boys. T h e r e was a large 
proportion of boys below the normal make, but 
amongst abnormal chi ldren girls suffered most; 
the boys appeared to have moro spontaneous or 
uncontrolled growth and brain notion, whilst the 
g i l l s , who wero below normal in constitution, 
won) morn readily nffectcd by their environment. 
T h e " development cases " did not appear under 
ns favourable conditions in institutions ns in dav-
S'-hools; they grew fatter, especially the girls , 
who increased in dulness 111010 than tho boys, 
whilst the number w i t h disorders of tho nerve 
system was especially increased amongst lioys. 
Comparing chi ldren in the upper nnd lower 
social clnssos, tho general advantage was with tho 
latter; tho proportion with defect in development 
was equal for girls , but for boys in tho Upper 
class it rose: that for " a W c c t in ek-Tclopittcaft 
cases" was for boys more free "1 nerve igo- in 
the upper class, whilst as to the girls , they re 
better off in Ihis respect amongst tin- morer 
class. H a r d work seemed to soil the in-ci-ulii 11'--
made boys better than the gir l - - In the m-.-
of tho discussion, Dr . Xorninn K e r r le Id that 
the present system of education was wro 
organised, nnd that malnutrition was ti : 1 0 
canso of mental as well as bodily1 Jefcct. J l r 
considers that as much muscular exercise 
possiblo should be combined with tin Rental 
training. 
T h o endeavours mnde to discover the can •• ••< 
cholera soem to have failed a l l tin- way along I lie 
lino, for at the Pathological Society of l,oud"ii 
the other day, D r . E . K l e i n read a paper on 
" A n t i - C h o l e r a i c Vacc inat ion , ' ' in which he 
stated that the views of Hafflrrnn and others as to 
the specific action of a cholera bacillus mold not 
bo maintained. D r . K l e i n stated that hi- re-
searches showed that " a protection produced by 
a first injection of the Datra-ceHnlnrpoison agnin it 
a second in joction of an otherwise fatal dose of 
the intra-cel lulnr poison was not a protection 
against the specific toxines: us a matter of Fact, 
guinea-pigs protected against the i n f r a - c l E m-
poison of the cholera bacill i succumbed after 
intra-poritoiioal injection of tho toxines produced 
by the cholera liarill i in gelatine culture*.'' 'I 
subject is obviously a vory dillicult one : but it 
present the net result is very much " As you 
were ." T h a t , however, should not discourage 
investigators ; thero must be same en use ta i 
cholera as for other diseases, and tho cause dis-
covered, the remedy may be tewnd. 
I n view of a probablo visitation of cholera, a 
warning has been given i n l'uris as to the con-
sumption of ico. Some people seem to think that 
ice is perfectly pure water because it is lro-.cn, 
but tho exact contrary is the truth : it i s . ion 
most impure. I n I'aris the ice supply . in-
to about 30,000 tons annual ly , wh ich is oh 1 
main ly from ponds, half of the total, ei there-
abouts, coming from the L a c rjaaaucsnil, 1 
Vincenncs . T h o ico from this lake i s consumed 
ait mliirel (it cannot wel l bo boiled); but a Paris 
paper says that a sewer opens at thu top of that 
sheet of water, and that, besides, it is led by .- n 
artif icial stream, which , rising in the plateau • f 
C r a v c l l c , crosses a large part of the v i n o 
wood. A contributor to the /."- rt say •• A 
visit to that wood on a fine Sunday wil easily 
onable tho ohservnnt sanitarian to rudgi el . 
manner in w h i c h the waters of this artificialriv r 
are adulterated by the numerous holid-v-i,,. 
stroll ing on its banks. U n t i l provision sn 
by tho authorities to safeguard the p n r i b e i • 
natural product, 1 should strongly fee itm 
visitors to this city [ P a r i s ] who induig. in tbo 
consumption of ice to insist BBSS) being supplied 
w i t h that manufactured art i f i c ia l ly ." 
T h o (Iresham l ec tures for the month o!' A p r i l 
wi l l be delivered ns follows, at six o'( 1"( I. in l! ' 
evening, at (In-sham College, B&stBffholl-stl •-. . 
E . C . , a time of the day which we again point 0 , l 
is too early or too late. T o catch those wh 1 won i 
perhaps be most benefited b y tho lectures the 
hour should bo seven or eight, the latter ,' .-
being the best, as those who work sense dial m 1 
from the C i t y would then be able to n ich the 
Collego in l ime, nnd stimulate tbo lecturer-- by 
their number. I 'hvs ic ( D r . Sync s T h o p 
A p r i l 11, 12, 13, and 14; Geometry M . 1 
Dcarson), A p r i l 18. 10, 20, nnd 21 ; i l l ie f i r . 
J . F . Br idge) , A p r i l 2S, 20, 27, mid 28 : m o t o r i c 
(Mr . J . E . N ixon) , M a y 2, 3, 4, and 5 : D iv in i ty 
(Rev. H . E . J . l lrvnn) , M a y S, :>, 10, and 12; 
Astronomy (Kev. E . Lodger) , M a y 10, 17, 18, 
and 10; and Tdiw (Judge i b d y ) , May 23. 21. 26, 
and 20. I t may be mentioned that the lectures 
on Astronomy and Music nro generally wel l 
attended. 
T h o death is announced of D r . K a r l I V . i n t l , 
professor of botany at Breslan. 
Another botanist, D r . G . Vasey, chief of the 
botanical section of the l : . S . Department of 
Agricnlturo, is dead. H i s name is well known as 
the author of valuable works on the gr i s sc . of 
North Amer ica . 
L i e u t , l'oury, who w i l l start in June for tbo 
North Pole, is'eoming to Ibis country in order to 
deliver aomo lectures before his dejstrturc. He 
states that he intends to divide hi- expedition into 
two parties. One section is to survey the nm ii -
east const of Crecn lnnd . whilo tbo other, with 
which ho himself w i l l proceed, wili n. -; 
i 
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to get & wider ox brooder lino on his in gutivo, I ' m 
rare ho docs as Use book says, an<l alters tho rate of 
Li driving-clock, SO as to move cither faster or 
nl nor than the norma! rate. 
If asked to make the slitof his spectroscope wider, 
v,'! »!it ho do bo after his professed manner of en-
larging the breadth of liis s]iectrum and niter the 
/<.. ; '« , and would he, I wonder, cull a foot rule OM 
mi !i long and twelve baches wide T h i s ho must 
do if he under stands " width " as he professes to do. 
Fair Play. 
k s . e s p i n a n d t h e o b j e c t - g l a s s 
p r i s m . 
[35025. -]—T THANK th<i Itcv. T. E. Espin for the 
opportunity bo baa given mo of adding a couiilo of 
lines to & paragraph in a book of mine. Mvdcscr ip-
ticn ol tho Qhject-gjast prism and its adjustment 
is perfectly aoi reel: hut unfortunately in the hurry 
o f w r l tag1, i oiafttedto mention that a photographic 
]>1 ite should 1 placed in the focus of the object-
%s instead of making visual observations. A s I 
ray in the paragraph following that quoted by Mr. 
K pin, " T o photograph tho spectra of celestial 
objects, a sin;;!l dnrk slide can ]K made to replace 
the eve-lens in a tc!c-s]>cctrosco]>c, or a dark slide 
oaa bo placed in the focus of the object-glass having 
:. prism iu front ." Practically all tho work dono 
with the object-glass prism is photographic, and tho 
fact that I mention I'rof. Pickering's use of the 
method should have shown n spoctroscopist l i k e M r . 
Bsino that my explanation refers to tbv pliotntjrnphtf 
of star-spectra. I am glad to be able to say that I 
have taken dozens of photographs of ftar-spectra 
with tho object-glass prism : neueo it can hariUy be 
justly insinuated that the omission to which 1 have 
referred is the result of ignorance. 
R . A . G r e r r o r y . 
T U R R E T - C L O C K M A K I N G . 
[35020.]—Tn.v-fKS to M r . S. Maddison forhisofTcr 
(letter 35012). I , would bo glad to see tho photo, 
of his clock, though I cannot quite ngreo with his 
objection to the -vist-iron frame, nor approve of the 
Sat liars screwed and pinned to the frame bars of 
frame. I n aproperly-mad* fttam tbero would be, 
to my mind, far less ditliculty iu getting tho arbors 
square and the wheels to right depth tlian in tho 
cage form of f r n n c . W h y 1 objected to Lloyd's 
wheels, for main wheels at least, was that in the 
si/os I Wanted them they are not made ordinarily 
with four nans, but only with a web. This , of 
course, is not a matter of vital importance. I also 
think, with i'tft. fal l as I have, the striking cams 
are much liotter oil the main wheel. 
Thanks for advice as to lantern pinions. I had 
already come to that decision myself : but then, as 
I said, in that caso a l l wheels must 1* cut, not left 
with hard skin on, as cast teeth a l w i y s have. 
Inver , Donegal. F r e d k . C a r r e . 
[35027.]—Tins correspondent (letter 3 4 * 0 ) will 
Baa tenders for auytlung else differ very much in 
price. The motives of those tendering will differ: 
ono might have rubbish on his hands and bo glad to 
got rid of it at any price, or somctlu'ng he would 
never require ; then bow far in the other extreme is 
itpnssibloto go as regards qual i ty? I c o u l d u o t s a y 
what should lxi the value of any set of castings, but 
they are not to \m got for a trifle; so if the quorist's 
motive for making a clock is simplo economy, he 
would M e a n that and by buying a complete clock 
from a maker; but if it is for the pleasure of 
making it, then I would make it, and all of i t ; but 
it w ill bo a hard, dear, long job. The querist gives 
little id"a of bis knowledge of the subject or his 
mechanical ability, or even tho kind of clock ho 
requires, sL*e of dials, how many, height, fall for 
weights, pendulum, size of clock-room ; if time, 
strike, or qunrters. >"ot knowing this, and after 
gotting a clock, rough, part, or wholly finished, ho 
might find himself iu unexpected difficulties, a a I 
once did under slightly different circumstances. I f 
I wero he, a u d i t was a small timepicco I wanted, 
I would try to adopt, tho A-shaped fnimo or I I -
sbaped frame bolted together, similar to small 
baud cranes, but heavier pillars or bars in prefer-
ence to the solid horizontal frame : back and front 
would lie alike, so ono p a t t e n would do. F irs t fix 
on train, then sketch on paper the position each 
wheel should occupy : then truco a frame to take in 
each pivot-lmle. A l l holes could 1kj turned, and 
then riveted in, or small cocks screwed on instead. 
The upper wheel arbors aro usually reduced in 
length, but that I would never mind in so small a 
clock. And I should prefer a train with a centre 
wheel turning in an hour, and a fourth wheel turn-
ing in a minute, with seconds dial . T h e train could 
lie 120, 80, 7-ri, SO, and 10, 10, 10, 8 for a seconds 
pendulum; but for a U second pendulum, tho 
last wheel and pinion would be CO and 9. 
Contrary to L o r d Grimtuorpe, I should like to 
sec turret-clocks with pendulums as long as the 
tower would admit up to live seconds; it would 
reduco al l errors by a tilth over a second's 
jtondulum, and it could lie protected from tho wind, 
and might lio arranged so as to reduce the number 
of wheels in a turret clock. G . H . 
[35028b]—Thk shaded illustration accompanying 
shown how the pattern should lie made. The top 
A is framed with half - lap joints, and so also aro 
the two sides B . T h e top is Rcrewed down upon 
the sides. Tho pieces C, which form one side of 
tho L-shapcd standards, arc screwed to B, the 
| logi of B forming tho other sides of tho L . Tho 
fei't D , which como outside B, and which also 
fill up the angle of tho L - standards at the 
bottom, are held temporarily with skewers; or if 
! A 
B 
— : 
C • I 
f t B 
screwed, the heads of the screws must bo left clear 
—i.e. , not " stopped up ," in order that they m:iy 
bo withdrawn at the timo of moulding. Tho timber 
shading shows the best disposition of tho grain. 
There would lw no taper anywhere in so far as 
thinning down tho stuff is concerned. B u t the 
sides must bo spread outwards bodily, say to the 
extent of J in . or Jin. T h a t is, the pattern wi l l bo 
wider at tho feet "than at A by that amount. H o w 
it w i l l be moulded wi l l depend on moulder's tackle 
available, and wi l l not trouble you. if you make the 
pattern as described. A wi l l lxi moulded cither up 
or down. I f up, the ends C 0 wil l be lifted away 
on drawback-plates; if down, tho wholo of the 
interior wi l l lie taken out on a grid bolted into the 
cope. I u either case, the feet D within and with-
out, must bo left loose. T h e middle rib cau be 
fastened to A . The holes you show had better lie 
drilled than cast. I f cast, pocket prints must be 
used. J. H . 
D I F F R A C T I O N S P E C T R O S C O P E -
M A N U A L O F A S T R O N O M I C A L S P E C -
T R O S C O P Y . 
[ 3 5 0 2 9 . ] - I thank " R . B . S . " (lettor 3.3001, 
p. 356) for his reply to my query. I cannot see 
why the collhnating lens should bo equal in width 
to tho facet on which the "rating is ruled, or, 
indeed, exceed the width ot the ruled portion, 
rerl inps " F . K . A . S . " wi l l give me some informa-
tion on the matter? I am intending to use the 
grating with a 9.1 in. reflector, and »</t with the 4in. 
achromatic referred to in my former query. 
I most hoartly endorse what " K . B . S . " says 
with regard to tho need of a good handliook of 
practical astronomical spectroscopy. I n M r . J . A . 
W . Oliver's " Astronomy for Amateurs " (1888) 
there is a notice of a work by the samo author (to 
bo called " Celestial Phys i c s : a Practical Manual 
of Astronomical Spectroscopy ami Photography for 
Moderato Instruments), stated to be " in prepara-
tion," which, I should think, would bo j u s : the 
liook required; but I am informed by Messrs. 
Longmans and Co. that it is very doubtful if the 
work wi l l bo published. C h o f & n . 
F O U N D A T I O N S O F E N G I N E S A N D 
M A C H I N E S . 
[35030.]—The materials employed in the con-
struction of foundations for engines anil machines 
may lie classed under five heads in tho following 
ordor:—• 
1, concrete ; 2, btton; 3, masonry; 4, brickwork; 
5, timlier. Of these concrete and brickwork are the 
most generally used, tho former more especially at 
the present timo on account of its cheapness and 
durability. The first three being tho heavier, are 
used for the heaviest macluncs, while brickwork is 
used for tho lighter. 
Concrete may be cither " l ime concrete" or 
" cement concrete," according as to whether lime 
or cement is used as tbo cohesive agent along wi lh 
water* 
L i m e is obtained by calcining r.iarblc, calcareous 
stones, and chalk, and should be used n s s o o u u i 
possiblo after calcination. 
There are two kinds of cements, " P o r t l a n d " and 
" l ioman," the former is obtained by calcining at a 
high temperature, clayey mud of oolitic origin and 
chalk, wliich have been previously gro.m I together, 
and afterwards grinding to a line now !i r, <h" finer 
the powder tho better the cement. The latter is 
made from globular, small masses of clayey lime-
stone' found scattered in the Has formation, and 
called "septar ia ." These masses are broken into 
small pieces, calcined, and ground to a powder. 
Portland cement is more used than I vuen, as the 
latter has only fed of the strength, am i it mix 
well with sand. Strong Feruaad cement is of a 
bluish-grey colour, ami takes longer 'o set than ii.c 
weaker kind, which hasmoreclay in its composition, 
and is of a brownish-white, colour. 
Good, neat cement briquettes should break after 
being seven days in water, with a *• asite etrain of 
about 4001b. per square inch, and after 23days in 
wator with a strain of 5504b. per rauore iuch. 
T h e weight of the cement shoul i uot oe le :a tie t 
1121b. per striked bushel, and 90 per cent, ol i' 
should pass through a. sievo gauge,! t 2,509 oneshe 
per square inch. A s a matter of f; \ O tjetf oent, 
of it wil l pass through a sieve ol 5,SQ0 mecheaper 
squaro inch. 
The sand used should be clean, sh, rp, river sand, 
screened froe from pieces of wood, &o. The stone t 
and bricks used should also be d< in, . a3 the hrit '.: 
soaked in water. 
Tho following proportions are gener By used :< 
concreto for light foundations ;— 
I.iinc Concrete (fi to 1).—1 part of 1 rucby r a n aire 
to 4 parti of coarse grave! and 2 part i of a n d . 
Cement Concrete i t t o l ) . — 1 if ooraont, 2/ i t 
coarse gravel or hard broken bricks, 1 ni sand. 
Ccmint Concrete K to I ) .—O n e of turnout, 4 of 
coarse gravel, broken luicks, tud ate to pa • 
through a 2iu. ring, 2 of sand, glvii, boat 18- v. 
per ton, or 124'41b. per e f t . in wi i.- I. 
F o r heavy foundations :—. 
Cement Concrete (0 to 1) .—O'.e eemeat, I of 
broken stone or steel slag to pass through A Sin. 
ring, 2 of sand. 
Cement Concrete (8 to 1) .—Ono <i cement, <i 
steel slag, 3 of sand, giving abot." I7c. i t . to Lbo ton, 
or 1321b. pet cubic loot. 
T h e weight of concrete rac'i .t-iv much 
according to tho materials used, fron 126th. up to 
as much as 1001b. and IfiOlb. per cnl i • foot. 
F o r mixing the concrete m an ring or gauge-
boxes wi l l be required, and for a (i to 1 proper! ioO 
the following wil l bo found convene at buses :— 
Cement box holding 2c.ft., 2ft. by 1ft. by I f : . ; 
broken-stone box, holding Sc.ft.. 2ft. by -t't. by 
sand box, holding l e f t . , 2ft. by 2ft. by 1ft... or 
the cement box wil l do for the '.."hole lot, being 
filled onco for cement, four timer lor (fee broken 
stone, and twice for sand. Al l the m b rials should 
bo mixed well together when dry on boards, and 
then water added from time to t i i .v . until the 
whole mass is well saturated—but not st f t icetr ly 
wet for the water to run a way . or ' i l l , ry 
the cement with it. It can then be put into the 
foundation, and after .•bout a week, will be •<<!-
tieiently set to allow the machiuo t • he fixed. 
Beton is made similarly .to ooncrete, but w i lh 
larger stones. A good pnnortion is— 
Jleton (4 to 1).—One of blue has li ke ftiy»lxauifc) 
or cement to 21 of burnt bulla t r : i. 1) or • i nd, 
and 1J of large angular stones. 
Masonry work may bo used to udv.ini.ipo iu la •go 
foundations. H a r d stones should be \ ten, lie belt 
b e i n g -
Weight per Crushing • • in 
cubic ft. per sq.in. 
Welsh basalt 180 t.> 1344b. j HI 7 too 
Aberdeen granite 165th, 4 to "iron 
Limestone 101 I to 4 tons 
Sandstone 150 2 to 3 ton 
Oolitic stones, such asBu.th stone, and slaty l ime-
stones, should not be used. 
Brickwork is laid in tho usual Way, With good 
sound bricks, giving a sharp metallic sound .en 
struck together, and having sharp c Iges Ol i 
I f the edges get rounded when being carted n boat, 
the bricks are soft. The usual net size ii : , n. 
by 4,;in. by 21 in . , or, including joi-.t , wl ich , '.1 I 
not exceed Sin. thick f . r good w - r k . 'tui. by I *u 
by :tin. Vfhvu laid lengthways, the bricks are 
termed " s t r e t c h e r s " : and when laid eu-l-.v iys, 
" headers." Tho oonrses arc usu :!!;- idteniate, ibo 
shortest dimension being the depth, 
F o r a mortar, the following mi .)>.;•' < rxe lis • i— 
One part, of blue Iia lime to J | parts.of burnt 
clay, ground together. The same it Onnt of i . le 
may be used instead of burnt clay. 
Untepart of ordinary litno to 2 -cr3 J.trtf ot fiaie 
sand. 
One part of Portland cementHh r ' ; i a i t [fine 
sha rp sand. 
Brickwork may l>c taken as i.Hout 1254b. I» 
1301b. per cube foot iu weigh;, and having n . n h -
ing strain of 0'1 to 9*5 t W per wiurre iu i . 
Nov . 17, 1S93. E N G L I S H 1 I E C I I A N I 0 A N D W O R L D OF S C I E N C E : No . 149... 
Was a strong wind blowing, a bright halo round the 
moon, and tho skv was covered with light woolly 
clouds. The clouils coidd be peon moving rapidly 
till they reached the moon, but could not Ikj traced 
across its disc, thus giving the appearance of having 
gone behind it. 
Mr. Q u i d s seconded the vote, which was carried 
unanimously. 
Votes of t.liunks wero also accorded to the auditors, 
proposed by Mr. Xowbogin, seconded by M r . 
Shcppard; and to tbo scrutineers of the ballot, 
proposed by Mr. Potrio. | 
Toe proposed alterations in the rules wore then 
gone into. Tho first proposed by the Council was 
that the Council shall have power to fill up 
any Vacancies that might occur during tho 
course of a session amongst tho officers, directors 
of sections, or tho general body of council. This 
was carried unanimously. Tho second alteration 
was proposed by M r . Adams, seconded by M r . 
Wheeler. After considerable discussion it was re -
solved that in future the election of members should 
rest with tho Council subject to tho confirmation of 
the sasssibers at their next meeting. E v e r y candi-
date's name should OS proposed at one meeting of 
tho Association, and should be balloted at tho next 
meeting of the Council after such publication of his 
proposal. 
A ballot was then held, and M new members 
were elected. 
S C I E N T I F I C N E W S . 
~i T is perhaps rather s ingular that the last 
J L decade of tho 19th century should bo a 
renaissance of the cana i -making e r a ; but modern 
" c u t s " are vary different to those with w h i c h 
wo are famil iar . T h e results of the opening of 
the Manchester Ship Cana l may be of great i m -
portance in tho way of start ing others, wh ich 
also may bo moro profitable. I t is stated that the 
ship canal w i l l be opened on Dccembor 1st, when 
a vossel w i l l pass from Liverpool to Manchester. 
Vessels have already gon-' through a large 
port ion; but the most important notice in con-
nection w i t h the canal or its utilisation is the 
fact that a firm of shipowners have already 
advertised tho sailings of a lino of steamships 
from Glasgow to Manchester direct, commencing 
on December 30. 
Prom W'olsinghmn < d s-rvi.ioi v C i r c u l a r 
No. 37. WO team that an anon, star, rem. on-
served at B . A . 19h. 7m. 10s. D c c l . + 2.V46 t'o.)), 
mag. D'O on A u g . 21, is variable and has 
diminished to I I mag. Thotos taken wi th the 
.Sin. Compton telescope confirm the var. of E s . 3'2'J 
H . A . 10h. 59m. Gs. D e c l . + 3o-2o, 
A t the London Institution on Monday last 
Prof. S i r I t . S . B a l l lectured on recont solar re -
searches, i n the course of which he stated that 
the heat given off from one square y a r d of the 
sun's surface would keep a series of At lant ic 
l iner boilers at work developing from 20,00(1 to 
30,00011.1'. continually. T h a i is rather a wide 
difference in allowance, but such statements servo 
to attract attention. 1'rof. S i r R . B a l l says that 
SSBUpetS are obviously immenso rifts or chasms 
in an external envelope of fiery clouds. T h e 
lecturer referred to tho discoveries of l'rof. (!. E . 
Hide, of Chicago, relative to the nature of tho 
sun's corona, and to the fact, that ho had photo-
graphed it without wait ing for a n eclipse. H e 
also mentioned that photographs often revealed 
things w h i c h the human eye could never perceive, 
and explained that thc.ro were a whole series of 
colour.! invisible to the human eye liocauso it is 
without nerve fibres sensitive to their rates of 
vibration. 
T h e opening meeting of this session of the 
Royal Geographical Society was held on Monday 
last, when tho president, M r . d e m e n t s I t . 
Markham, C . B . , K . K . S . , delivered the address, 
in commencing which he said that it would be 
his endeavour so long as ho occupied that chair to 
prevent any difference, oven of tho slightest k ind, 
from aris ing between the council and tho Follows. 
I lo had been brought up i n the school of S i r 
Roderick Murchison, and would ondoavoirr to 
follow in his footsteps, and ho would always 
remember his conviction that tho most important 
point for the welfare of that society was that there 
should be eomploto accord between tho council and 
the groat body of tho Follows. Does that refer to 
the dispute as to the admission of ladies to tho 
fellowship f A s would bo expected, tho pith of 
the president's address *(aa devoted to Polar 
expeditions, and i n tho coursu of his remarks he 
w i d that oven when the great geographical 
prettesna w i th wl i i ch Naason and Peary were 
now grappling had been ful ly solved, there would 
stil l l>c a vast unknown area wi th in the Arc t i c 
circle and much important work to be done. I t 
would occupy at least five successive A r c t i c 
expeditions, a l l entrroly successful, to complete 
(air knowledge of the Nor th 1'ohir area, and that 
society ought never to rest satisfied unt i l the work 
was thoroughly done. F o r it must bo borne in 
mind that that work would not only unfold to us 
the v a r i o l phenomena of the unknown regions : 
the earth's surface was a connected whole, and its 
phenomona wero intcr-dependent. F o r example, 
the climato of Enropo , as was pointed out in 
1873, in no small degree depended on the atmo-
spheric conditions of the I'olar area. F o r the 
satisfactory appreciation of theso phonomena a 
precise acquaintance w i t h the distribution of land 
and water north of the A r c t i c circle was quito 
necessary; and of that our knowledge was st i l l 
very l imited. 
Next year tho use of the decimal system of 
woightsand measures in a l l pharmaceutical matters, 
in place of tho so-called Xurnbergsys tem, hitherto 
in use, w i l l become compulsory throughout Russia. 
F o r the past four years instruction in this system, 
as wel l as in the old system, has been obligatory 
in a l l the Russian universities, so that the change 
w i l l not take place without sufficient warning . 
T h o new session of the Society of A r t s com-
menced last Wednesday. F o r the subsequent 
Wednesday evenings before Christmas the follow-
i n g arrangements have been made:—Nov. 22, 
"Conformat ion of the Horse from tho Art is t ic 
To int of V i e w , " by Captain M . H . Hayes . Nov. 
29, " T h e Regulation of Street Adver t i s ing ," by 
J l r . Richardson E v a n s . Doc. 0, " A n A r t i s t s 
V i e w of Chicago and tho W o r l d ' s F a i r , " by 
Frcdor ick V i l l i e r s . Dec . 13, " Carr iage-way 
Pavements for L a r g e C i t i e s , " by J l r . I * w i s I I . 
Isaacs. J l r . H e n r y B lackburn w i l l deliver a 
course "of Cantor lectures on " T h o A r t of Book 
and Newspaper I l lustrat ion," on Monday even-
ings, Nov. 27, D e c . 4, 11. A course of Cantor 
lectures wi l l be given by l'rof. F r a n k Clowe* in 
J a n u a r y and F e b r u a r y , his subject being " T h o 
Detection and Jlcnsurotuent of Inflammable Gas 
and Vapour in tho A i r . " < 'aptain Annoy w i l l 
deliver three Cantor lectures on " Photometry " 
in A p r i l . T h o following are among the papers 
down for reading after C h r i s t m a s : — " I/ondon 
Coal Gas and ifs E n r i c h m e n t , " by Prof. V i v i a n 
L e w e s ; " E x p e r i m e n t s in Aeronautics ," by J l r . 
H i r a m S. J I a x i n i ; " Pewter ," b y J f r . j . Starkio 
Gardner; " E l e c t r i c S igna l l ing without W i r e s , " 
by J l r . W . I I . Precce, F . R . S . T w o juvenile 
lectures on " Plants : their Foes and Defences ," 
wi l l be delivered by J l r . W . Gardiner , F . R . S . , in 
f f l i l l l T J J l r . H e n r y C . .Innkins wi l l deliver 
two Cantor lectures on " T y p e w r i t i n g J I a c h i n c s . " 
(>no of the most interesting lectures for a Wednes-
day evening w i l l bo that by J l r . I I . Robinson on 
" T h e St . i'ancrns E l e c t r i c L i g h t Instal lat ion." 
as many are desirous of knowing how that 
compares with the installations put in b y the 
companies. 
News has boon received from A m e r i c a of the 
death of D r . H e r m a n August 11 agon, the entomo-
logist, who was born at Kdnigsbcrg, Prussia, 
on JItty 30, 1817. H o received Ms medical 
degree from the Univers i ty of lC'migsborg in 
1810, and later studied in Ber l in , Vienna, I'aris, 
and elsewhere. H e devoted great attention to 
entomology, and in I S 13 published his first paper, 
" P r u s s i a n Odontata ." Return ing to his native 
city in 1843 ho entered tho general practice of 
modicine, and was for three years first assistant 
at tho Surg ica l Hospital . F r o m 1803 to 1807 he 
was vice-president of the C i t y Counci l , and while 
holding this position met Prof. Loui s Agassi/., 
who invited him to Cambridge, J las s . , as assistant 
in entomology at the J lusonm of Comparative 
/oology. I n 1870 he was mado fu l l professor of 
that seienco at H a r v a r d College. I n 1S03 he 
received tho degree of P h . D . from Kiinigsberg 
Univers i ty . H i s published works include 
upwards of 400 articles, of which , perhaps, the 
most important is his " Iiibliotheca Entomo-
logica." 
Prof . E . Lccoutcux , who was born at Cretei l . 
Soino, in 1810, was one of the most distinguished 
of agriculturists , and was one of the founders of 
tho Socicte des Agr icu l tcurs do F r a n c o , and had 
filled the office of president of the National Society 
of A g r i c u l t u r e Ho had done much to raise 
agriculture to a h i g h degroe of perfection in his 
native country. 
T h e death is announced of J l r . Anthony 
Keckcnzaun, one of the best known of the modern 
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electricians. J l r . Rs&konzaun's rcscarchon, ex-
periments, and papers on important subjects 
made h im famous in E n g l a n d , on the Continent 
of Europe , and in Amer ica . H e was born in 
1850 at Gray., and tho fisst twenty-two years of 
his life were spent in 'Austr ia , where ha ret eivod 
a thorough technic;.'! education and gained special 
knowledge in engineering construction, iji 1873 
he came to E n g l a n d , where he held posi ions of 
importance in several manufacturing companies, 
and distinguished himself by h i . experiments. 
H e delivered many lectures and wrote papers on 
accumulators, electric traction, and electric loco-
motion before scientific societies, and the Bociefcj 
of A r t s and the Inst i tut ion of Elect ri« .tl En; noon 
awarded h i m medals for certain of his papers. 
J i n n y of his more useful pasters have appeared ii 
our columns. 
J f r . James Gale Harford, L . R . C . P . , London, 
and J I . R . C . S . , E n g . , died the olher e.iy a. 
W o k i n g h a m , l i e had been medical ol ii r a t 
professor of chemistry at Wel l ington College for 
twenty-four years , and amongst the mo I lotable 
of his works are " T h e Deodorising Propoi tins i 
C a r b o n , " and papers on "Speci f ic l'Vv- t '' and 
" Overpressure in Schools ." He was a dis-
tinguished student in physiological • homis r y . 
Another of the early locomotive .-ng ;- t n he 
passed away in tho person ei J l r . ' li mi 
W i l l i a m Emblcton, of Mothlcy. who died 1" 
week in bis 85th year. T h e deceased v s main -,-
known as a m i n i n g engineer, and hi 1 been 
several times preside: t of the Midland I istitati 
of J l i n i n g Engineers . Early in life b< - - . i ; ap-
pointed to succeed J o h n BlcnVineop, who v.r, a) 
of tho first inventors of tho locomotive 
T h e R e v . A . Baldamus, who died the ether d. y 
at tho age of 82. was the founder o l the 1 ieraa 
Ornithological Society, and colUbor. I :• wi 
Prof. Blas ius in h is completion of Nouiaani 
" N a t u r a l History of German P.udti.'' He ale 
wrotoan"Illustratedllai'.db-'o 's for Din! Rearers." 
H i s collection of birds' i.esti and birds' i ggs was 
extensive, and cost a large sum of money. 
T h o following is a Bat of those who lira- h. r 
recommended by the President end Council -
the l ioyal Society for election info the Council 
for the year 18r>i, at the anniversary ting on 
S t . Andrew's D a y , Nov. 30 : — President, L o r d 
K e l v i n : treasurer, Sir J . E v a n s ; atari 
Prof . J I . Foster, L o r d i iay lc igh ; foreign secre-; 
tary, S i r J . L i s t e r : other members of t l I I '- on 
I 'rof . L B. Bal four , • A . A . Common, A. R. 
F o r s v t h , R . T . Glazobrook, Prof. A . U.-Green, 
S i r .1. K i r k , Prof . O . 3. Lodge , rib* J . Labi* :.. 
W . 1). N i v e n , W . H. P o r k i n , tho Marauds of 
Salisburv, Prof . J . S. P.urdoii-Sui. 1 rson, A . 
Sedgwick, Prof . T . K. Thorpe . Pr d. W. A . 
T i l d c n , and Prof. W . C i w t h o m o U n w i u . 
D r . Dal l inger's lectures on " Kpid. rs : their 
W o r k and W i s d o m , " was delivered at Che G t 
Assembly H a l l , Mile End-road, E . , l i - s t T l ' B i ! v 
week, and was listened to by a Btrgo assise , 
despite tlie counter-attractions of [.hedi j (Nov. 'M. 
D r . Dnllingor said that there eeomed le bo n re-
pugnance to spiders, bred, he -.uppns d, ir the 
nursery ; but . il ' the ant and tho b vera to la 
admired for their social, political, and iudm ; I 
qualities, the spider was worthy of inojo adn r i-
tion for its marvellous engmoei ing and. arl i 
sk i l l . T h e species and varieties id' lie sj i.i | 
were felicitously described by Dr . Dn I'lipcr, ami 
tho organs with which tin y work were admit 
shown by means of beautiful drawing.'! en I . 
exhibited by the aid of the lantern T h o Di I 
lecture of this Gi lchr i s t series wi l l be 1 i n en •! b,t 
D r . K . D . Roberts, the secretary ol' I he Xtfxs , oi 
Thursdnv , Nov . 23, when tin- sqrbjl t wi i fc 
" T h e Evolut ion of the P.ri l idi i s e * . " IV.R 
was formcrlv Univers i ty Lecturer on !r«lo i 
Cambridge, "and wi l l , no doubt, lu iv n nth to say 
that w i l l interest the targe audiiauji • b5c* 
lectures always attrai t ait the KI 4-entl . 
I n a memoir presented to tho Paris Act . 
of Sciences, J l . J L E . Hardy deforibosa, w ( . 
of analys ing mixture- of gases of ditfi rent di i i • 
ties by means of sound vibrations. Titus, 
takes two exactly s imilar organ p ; p' s , fii' n 
with pure a ir and the other wi th t ie mix! 
gases to lie tested, and he fines tli t 
are sounded the unison is dutn- u-a . i ba 
heard. The apparatus c a l b d For r.enoj : 
apparently because fonnene was on 1 l«r ti 
is stated to be wel l suited to the cb I i niir.e 
the amount of fire-dump in coal -nea -s: in 
remains to be proved. 
J l m c . Bouisson, widow of a m< i - l ; . n ( r 
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oil ; -ly r e m o v . rozu my mimi any doubt which had 
p \ ,i •] • , tuted regarding the actual visibility of 
H o ark lirac of Venus whoa at or near inferior 
c • ' j f notion. 
i I think the tenor of my previous letter wil l 
;' i\v, 1 Taj somewhat misled by " F.Pl.A.S.'s " 
; • stiou iou ]i. 483) that tho uamaaneated limb 
o: t a planet might bo detected by its appearing 
'• ; eroegtibly darker than the sky on which it is 
at i posed.'' which certainly seemed to me to be 
o; ! ed to the dictates of reason aud common 
; but it now appears that the visibility is due, 
no*, to its relative darkness, but to its brightness 
s ; wing and "overcoming that of the strongly 
i : ii ..natod a: m isph ire through which it is observed, 
I ' . l i - Ugh no doubt the effect of contrast might give 
t;. i npros ion of a darker shade being present on 
! • : me- portion of the disc, Where the effect of 
I - I ftio.i would be abjolately n i L 
Jince writing the above I have road M r . W . 
I . i .'on'.- remarks on tliis subject (letter 35840, 
p I), 1 u: he l as evidently misreadmy letter, as I 
i . hereeoenros el any doubt as to the " possibility 
c ling the dark aide of Venus superposed upon a 
I: gMser medintn "— i . e . , as a background. O n the 
c • i't try, 1 expressly stated that such au occurrence 
J .: ;.ld uaderrtand. W . T . N . 
$71 . ]—As Venus is now approaching coujune-
1 :., a id s. lie' .if your readers seem interested in 
t , is b ii; • , • the dark side of theplauot, I inclose 
: • g h a k c t c h o f the appearance it lias presented 
: ' ' : C V S i y j i ^ 
•3 
11 me on the o. mp iratively rare occasions when tho 
I .1.3 be. n c h a r enough to allow of its being seen. 
I ftrai s.nv it many yeais ago at one of tho hil l 
oas in I n d i a , when in the pure air the whole 
. I - stood out iron, the dark blue sky round it per-
: U denned, the delicate shading giving it the 
. i i utn iss ot a ball, 
t have since s c j n it several times, but in this 
. . dry tin. liefinitiou has seldom been quite so 
feat, it v. s, however, particularly clear in the 
i r l y p a r t o ! ' - . S I . Jupiter and Satarn were then 
. t i U. viable to the naked eye by daylight, and the 
[i sec; ie d< litiition remarkably good. 
! 1.ace usually observed Venus whan near oon-
i UCtion since, and the dark side has been occa-
i .Kill;, visible, hut seldom very clearly. T o see it, 
t is ne ;es&vy to exclude the glare of the sun as 
i-LCli as possible, and I have found a cardboard 
i he 2ft. Ion? painted a dead black inside, pro-
ting from the telescope noiio too much for that 
mrpOae. 
I air ii clim S t i think the f l i n t light at the darker 
: .' of the disc is, i u ]<irt, at any rate, due to 
I :li«.'.t. t i e d a r k - i t part of tho planet has 
always given me the idea of beiug a little darker 
I . in the surrounding sky, and of a grey tint. 
I do not quite understand the difficulty meu-
I I nod in the letter from " W . T . N . " The air 
i • ;!£ is nol a bright medium, though when more or 
I s s: bunted with mo&ture, and lit up by the sun, 
i may i « — m o u n t a i n peaks forty or fifty miles 
i ittant show darker then the .sky, though they are 
• at through a far greater volume of illuminated 
i-ajpour-Blden air tbau a star is when 30° or 10° 
above the horizon. 
A t a height of I C'.tlfeOft. the sky appears, when 
[oar, an e tre ueiy dark bine, ana the colour 
deepens at greater heights. 
The qntstioa seems to me to be, I s an opaque 
body, l - c h'ing no light from the suu, or other 
Kiurces, aad not being self-luminous, darker tbau 
te space beyond. O n a perfectly clear night, even 
contrast with the brightness of the stars, the sky 
; lea not give me Iks idea of absolute blackness, 
. a d t think it possible I l ist a perfectly dark body 
eoub 1 • t a - . in . t i t ; if this is not tho case, it is 
.• u. tit that the darkness of tho shaded side of 
Venus must be simply caused by contrast with the 
iiu line . f 1: ;ht along the shaded side of the 
] hiru t. 
If Che i a km < or" t, sea is not absolute, might it 
not be ] r . : h ! with telescopes of groat defining 
newer to < I- t suqh dark orbs as thoee which 
anas ib. lota of light in variable stars such as 
Algol i 
L w a a t . E . P a x t o n . 
M E K O U R Y A N D V E N U S . 
[35872.]—I siiour.u have inserted a few bright 
stars in the small sketch chart, as kindly suggested 
by M r , Sadler (letter 35S15) ; but the point of 
interest I wished to draw attention to was more the 
opportunity of comparing tho loops of our two 
inferior planets afl'ordod" by tho accident of their 
position, than their actual star path. I am pleased 
M r . Sadler fo.md it iuterestiug. 
W . S . , L i v e r p o o l . 
H O W I F O U N D N E P T U N E . 
[3.")S73.]—Lki.n'O anxious to have a look at 
Neptune when uear opposition, I began iu the 
beginning of December last to examine tho region 
below t T a u r i with my 3iu. telescope, and to make 
a chart of the small stars there in the hope of 
detecting some change of position among them 
Which would lead to tho discovery of tho wanderer. 
I soon found, however, that this was a task 
beyond my power, for although not a single star is 
visible in that place to tho naked eye, the telescope 
revealed so many that I got lost among them. I 
then wrote to M r . Herbert Sadler for assistance, 
and in a short time received from him a splendid 
chart of the stars near the path of Neptune Bhowing 
the places the planet would occupy at various elates 
up till M a y next. Aloug with the chart M r . Sadler 
sent tho following direction :—" Place j r uur tele-
scope with EOW-power eyepiece 2:1" duo south of 
t T a u r i , and wait for a minute or go, and 0 aud It 
wil l enter the field." Although I havo not much 
instrumental power, I was able to carry out this 
direction in the following m a i m e r :—T h e finder of 
my telescope has a field of 3° . I t just takes in 
Orion's belt, ami at the time at which I was obser-
ving, tho vertical wire was pointing nearly to the 
pole. I therefore made t T a u r i slide down the 
wire till it came to tho edge of the field. Then 
with the help of another small star 1 continued the 
motion for another J*, This was continued until I 
had found not only C and I I (the leading stars of 
the chart) , but what suited me better, a sort of 
constellation, or group of eight stars, just above the 
planet. I n this way tho position of the planet was 
"located." I t was ns bright as any star on tho 
chart, and quite visible iu the tinder. 1 showed it 
to a few of my frieuds, and made the following 
entry in my notebook:—"Dec. 25th, l §93 . Saw 
tho plauet Neptune this evening—for the fit st t ime."' 
Perth , Folk 10. G e o r i r e Y o u a s . 
N E P T U N E , & c . 
[35871.]—I AOiuui with M r . Holmes (letter35703, 
p. 4651 in thinking that the satellite of Neptune 
would bo visible in a good telescope of Gin. aper-
ture, when favourably placed for observation ou a 
tine night. O n really line nights I find I can glimpse 
it at any part of its orbit with powers of 236 und 
3Sli ou my 81iu. Calver reflector. I have made 
something like a dozen observations of the satellite 
during tho present opposition of Neptune, and wi l l 
give particulars of two such observations. 
O n the 3t)th January , at 8 p.m., I glimpsed it 
when nearly W . of Neptune, or at au angle of 
abort 250", and not more than 8' or 0 distant from 
the planet, and about its nearest approach ; also on 
the 8th February inst, at 0 p m. , when it was nearly 
EL of tho planet, or at au angle of about 110"', and 
distant 11" or 12', and 22 hours, or thereabouts, 
from X.K. elongation. O n this night I also noticed 
a faint star due N . of Neptune, ubout 101 mug., 
ii's scale, and nut more than 17' or 18' distant. I t 
gave Neptune the appearance of having an addi-
tional satellite for the time being, although on the 
following night it was two or three times the dist-
ance it f . I n observing the satellite on the two 
nights above mentioned, I did not know its positiou 
beforehaud in either case; but after carefully 
drawing diagrams at the telescope on both nights, 
and afterwards comparing them with the diagram 
giveu in the Gvinjxmton to tin- til.strrott,rtt, 1 found 
the positions corresponded exactly. I invariably 
adopt this course, and so leave no margin of doubt 
as to my observations. 
After reading the remarks of our esteemed corre-
spondent " F . l t . A . S . " ou p. 483, wherein he states, 
infer ttlin, " Certainly I have never myself been 
able to perceive Oberou, Ti tania , or the satellite of 
Neptune with 4! in. of aperture, aud l a m gravely 
doubtful whether I have, or have uot, glimpsed 
Eneeludus " (and " F . R . A . S . " is undoubtedly re-
ferring to Ins own excellent refractor of tbat 
aperture), it is very misleading to be told by 
Chambers, in his "Descriptive and Practical 
Astronomy " .(Vol. I I . p. 12), that " F o r smaller 
apertures it is considered that for a reflector to d j 
the work of a refractor it must have an aperture 
that is double—e.g., that a reflector must have au 
aperture of Sin. to do the work capable of being 
done by a l iu. refractor." 
I have observed all the abovo-uamod satellites 
with my telescope, as well as several faint oomitti 
to different stars, which Mr. Sadler has informed 
me are moro difficult than any of these, I was 
struck at the time with the ease with which I could 
pick up (>berou. 
I notice the satellite of Neptune is generally 
spoken of as 14 mag., b u t l am perplex: us to what 
scale is need. I t is certainly fainter th n 11 vaig. 
of bl's scale. I should bo much obliged to 
" F . i t . A . S . , " M r . Sadler, or any other gentleman 
who would enlighten mo on this point. 
I n conclusion, I witdi to express my concurrence 
with the statements repeated over had over again 
in these columns, that an 81iu. reflector i sequa it. 
light-grasp, a t least, to a 7in. or Sin. refractor, 
A l b e r t C'ranv.or. . 
Darwin-terrace, Retford, TA, 10. 
J U P I T E R . 
[33875.]—I ajc sorry to waste more space over 
M r . Barc lay's drawing of Jupiter, hut I must 
protest agaeast " Wega'a " statement t l it the i l lus-
tration by Oapt. W . Noble, F i g . 380, n rroctor's 
" O l d end; N e w Astronomy," p. 572, •• by a very 
slight alteration couuectiug the two e t c r oi fas l » o 
almost circular markings, might well s'. a id for Mr. 
Barc lay ' s ." I u Capt. Noble's drawing there is one 
row of festoons from the southern dari: eonatorial 
bolt, which do not reach tho northern . k hi l t , the 
margin of which i> straight. T h e n are also no 
irregularities iu the edge of tho plunot. i u M r . 
Barclay' ! drawings there are three and (fcar rows of 
oval markings and projections ou the edge of the 
plauet. " W e g a ' s " statement ttfttOtel above is 
dii.tiuctly untrue. 
Oateshead. A . AVooluey B l u c k l n Jk, SE.X>. 
L U N A R P H O T O C K A ? ! Y . 
[:i587(i.l—I Ut very sorry I i innol supply the 
diagram for whiehDr.Bla.ckIoeka :ks (I ttei 35831), 
as it is now nearly six years uiuce 1 worked with the 
lens, aud I then had only the loan of it. 
I f I remember aright, it was made by Zeiss, and 
will probably be quoted in his catalogs . 
Since writing the above, it has just occurred t< 
me that Dr. Plackloek caa get ovor :he difficulty 
by using a rectilinear lens instead of a Huygheuiai. 
eyepiece. Of course, D r . jl lacklock viU be per-
fectly well aware tluit a short-focus lens wil l I n 
most manageable. 
Some years ago I used a rect. lens, in conjunction 
with an achro. o.g., for the purpor i ot photo-
graphing tho moon, aud although the i_sults were 
uot all tiiat could be desirod, I &m convinced that 
this was not due to the omployun?it ot a rect. le^s, 
but was duo to the difficulty of iiudr « the aetini • 
locus o: the o.g. Siuee that time J havo oft'-'u 
thought of trying again, using n y reflector instead 
of the refractor; but the difficulties of so fitting 
the apparatus as to bo free from vibiutiou havo s.j 
Car prevented mo from making a start. 
I n the ease of tho refructor, I had no difficulty, as 
I simply strapped the telescope on to a long board, 
aud all tho necessary fixtures were carried oa this. 
I n the caso of a* reflector, however, where th ; 
apparatus has to bo carried at right angles to t L ; 
tube of the telescope, it s:enn to mo that sundry 
structuiol diuieulties will crop up. A t any rate, 
this has deterred me -from attempting it . 
Qatethcal . L o u s . 
S O M E R E M A R K A B L E S T A R S , 
[3.W77. | — I feE.ND the following observations hi 
hopes that they may prove of interest. T L . j y were 
mode w i t h a lain. Calver reflector. The spectro-
scope tis .-d was a diroct-vitinn one mounted iu tho 
manner do ciibed on page 22 of the now edition ot 
"Celest ia l Objects." I t simply consists of a 
direct-viaon system of prisms mounted on a sliding 
adapter placed before a Huygheniaa eyepiece ot 
about 10o magnifying power. 1 alio used a reflect-
ing prism bestead of flat. I have satisfied myself 
by triul tlmt the former performs better with a 
spectroscojie than the latter," but I >r other purpos « 
I should prefer the latter. 
(1) D e c . 1st, 1893. 4h. 39m. 39s. + G l u IS'S', 
1893; light red, 7-5. Banded J i t . t y r e spoctruni. 
Bands very distinct towards violet end. T h i s star 
is D.A1. + 6 1 W . 
(2) i!?ub. 1th, lS9t. 4h. 41m. 59-5s., 6 0 , pale 
orange. Mont splendid 111. type of the t O n o u i l 
class. Bauds stand out like dull: eolutnnb towards 
violet end. This star is D . M . + u3'5t3° . 
(3) Jun . 30th, I S M . Oil. U'm. 2!s. + 59' 3 T ' , 
1845; tight blue, 4-5. Splendid f. typo star of the 
a L y r . 1 type. T w o bands well seen, one J. and the 
Other on the violet. T h e latter is a luind n a r k e d 
V . iu tin) spectrum of 1 Lyra) , toi given iu SoMlen'a 
"Spectrum Analysis." A third lino seen in position 
of D . This star is 2 Lyuc i s , 
I have many other observations, but I h...ve 
picked ot t the?e throe as tho Blast retnirkable 1 
have lately come ncrotu. 
Wols iughim, D u h a g t o n . W . H . G a g e . 
B R I T . L I A N T - M E T E O R - T H E I C E A G E . 
[:!5:i78.)—A v;:av brilliaut incteoi was s.-en by 
ray sis'ei-i'i-huv, Miss Peyton, about two miles 
from [iojli, co. Loscommun, 01 t te road to Carrie!:-
on-Shnnno.'i, at about7o'clock (Irish time), on tin 
A u g . 3, 1801. E N G L I S H M E C H A N I C A N D W O R L D OF S C I E N C E ; N o . 1532. 
from tho curriculum of modern oducation as aro 
identical quantities by tho algebraist from both 
•idea of an equation. I havo been curiously struck 
by this in a very simple matter. I t has been tho 
cu .torn for some years pant for certain charitablo 
pooplo to send London Board School children down 
into the country for a week's changfl, boarding thorn 
out with farmers and cottagers, and, as it happens, 
th'i parish whence I write is ono of those which ore 
annually favoured with a temporary immigration of 
thoso young ladies and gentlemen. T h e y havo 
apparently l>ecn taught that sbeor boorislmc3s is 
ciilior " genteel" or independent, formoro uidicked 
young cubs I havo rarely come across. A tenant of 
mine- took some of them in, and thoy used to loungo 
at his gate and grootmoas I passod with tho mono-
syllabic salutation, " Hollo ! " T h e y were, of 
course, under no obligation to notico mo r-t a l l ; but 
if they ctjd, I venture to think that this was Brarcely 
tho way to do no. H o w this kind of brutiahnoss 
and rudeness is capping tho foundation of tho 
genial personal intimacy that formerly prevailed 
among all classes in agricultural districts it needs 
a residence in one to realise. I f churlirhness and 
ill manner:! mado pooplo happier, the legitimacy of 
any protest against thorn might fairly bo a subjoct 
for discussion. But thoy do not, and tho sole effect 
of discouraging courtesy and rogard for other 
people's feelings is to raiso up a discontented race 
who nre a nuisnnco to theinsolves and to everybody 
ebo too. M r . A eland might well give his mind to 
th> provision of tho " twopence extra " for tho 
purpore of teaching his protitjis how to behave 
theinsevcs decently. I t is conccivablo that when 
they came to earn their own living, this simple 
accomplishment might aland thorn in oven better 
stead than some of the subjects so preposterously 
in'-reduced into tha later codes. 
Tho subjoined diagram, which, by the m y , I 
fancy I have given before in these columns years 
ago, wi l l , I hope, clear up tho difficulty which 
besets " Meteor" (query 83642, p. 51G). 
r 
\ 
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Hero S represents the sun anil r , )',)', parallel 
rays of light (or heat) emanating from him. A B is 
a surface standing square to them so that they a l l 
fall upon it. I f , bowevor, wo incline such surface, 
say, to the position A D ' , it wil l bo seen nt once 
how comparatively few of tho rays will impingo 
upon it. I t is not iii the least that they " cnut loss 
ot their respective properties," but that thoy are bo 
greatly dimimshed in number. 
I f , as •apposed by " F . J . " (query 83648, p. file), 
thu earth's mas3 wcro diminished by one-fourth 
part, our satellite would occupy 5 r 9 6 days in 
describing her orbit, as against the 27*32 days in 
wldch sho now performs it. Reference to pretty 
recent volumca wil l oxplain why . 
" R . H . " (query 83658, p. 6 f t ) wi l l find that not 
Only aro railway companies not bound to light thoir 
carriages when going through tunnels; but that 
t'n-y aro not even under any statutable obligation 
to do so at night. As a matter of factand practice, 
carriages arc nghtcd after dark ; but it is only by 
grace and favour of tho companies, whom tho 
Legislature abets in bullying and imposiug on tho 
pu b!ic. Both the ra i lway and tho legal interests aro 
much too preponderant in the Houso of Commons, 
and need to bo largely eliminated cro the Engl ish 
nation generally cuu hopo for any really equitable 
legislation. 
I h a v o to thank " R u s h l i g h t " for having vory 
l-indly sent mo (through you, Sir) some polishing 
lime, which I propose to try on tho first avnilablo 
opportunity. I may just say, in connection with 
tun, that f u s e d that which I at first omployod, if I 
may so speak, somewhat gingorly, as a first-class 
sir dght-cdgo might vory soon 1«> polishod out of 
truth, to say nothing of obliterating its divisions, 
by too vigorous an application of a rubber. H a d I 
been trying to get the rust off a lathe-bed I thould 
certainly havo scrubbed a good deal harder than 
I did. 
The only w ry of answering tho first question in 
M r . Rny'a leUet (364-17) on p. 532, m any i n -
telligible form, would ho to work out a detailed 
example of the place of a planet at somo given 
instant from tho tables of it employed in tho Nautical 
Almamu office. Perhaps some professional com-
puter who poss sues such tables, which I do not—and 
the spare tin — w i l l do thu . I n the case of 
his second que ion, it appears to involve a sextain 
amount of ooniision of thought. A n y phenomenon 
olfcorvcd annul ineously at Greenwich and Calcutta 
must obviously bo so observed at the sumo ateafwfs 
instant of time, tho du'Torenco of longitude'imply 
being ono of lo il time or tho distance of tlie sun 
from the two zr ridiaus respectively. I f , however, 
your correspondent means: I f tho sun's (or moon's) 
longitudo bo observed at Calcutta at Calcutta mean 
noon, will it bo tho samo 5h. 53m. lOaec. later at 
Greenwich mean noon?—then obviously it wi l l not. 
T a k e the longitude of tho Bun on Septembor 14 noxt 
at Calcutta mean noon as an illustration. I t wi l l 
bo very approximately indeed 171° 23' 47"; but as 
nearly six hours will elapso beforo it is mean noon 
at Greenwich, tho sun's longitudo wi l l moanwhilo 
have increased by 14' 21-8", and instead of being 
171' 23' 47", wi l l bo 171° 38' S-8". 
The question put by M r . Holman in lotter 36-158 
(p. 535) admits of a vory aimplo roply indeed. T h e 
explanation of the late M r . Androw Crosso's electri-
cal production of Acar i . given alike by evolutionists 
and non-evolutionista, la that the wholo thing was 
a gigantic blunder—that the gornis of the Acar i 
were unwittingly inclosed in tlie apparatus, and 
that, in short, thoy were never prodarcd at a l l ! 
I regret my mobility to furnish M r . Lot t (query 
S36S4, p. 540) with the information he requirea. 
H e should apply to Meaars. W m . Wealoy and Son, 
28, Essex-street, Strand, London, who would bo tho 
likeliest pooplo I know of to obtain a copy of D r . 
Draper's now very scarce pamphlet for him. 
I n connection with M r . Cookaon'a reiterated 
query (83608) on p. 540, I do not wonder that ho is 
puzzled with the conflicting theories of tho tides sot 
torth in the various works on astronomy. I t is a 
subject that cannot yet be affirmed to bo thoroughly 
mastered. Tho boat expositions of it within reason-
able limita that I am acquainted wi th ore given by 
L o r d Grimthorpe (formerly S ir E d m u u d Ueckett) 
in his " Astronomy without Mathematics," published 
by the S . P . C . K . , and by the lato I t . A . Proctor in 
" Old and Now Astronomy." Suroly ono or both 
of these works rauat be in any decent public l ibrary. 
Rc A i r y ' s Ipawich locturos, I now remember that 
they have been republished by Macmillans under 
the title of " P o p u l a r Astronomy." I t would 
perhaps make what I am about to Bay a littlo more 
intclligiblo if I could introduco a diagram here ; 
but there would almost certainly bo no time to 
engrave it, so I must do the beat I can without it . 
W i t h reference, then, to the effect of the sun on 
the moon's orbit. Suppose that tho moon is Now, 
or, in other words, is directly between the earth and 
tho sun; thon the effect will pretty obviously bo that 
tho sun wi l l pull her away from tho earth. Now 
lot her travel towards hor F i r s t Quarter. Dur ing 
this time the sun is, as it were, pulling her back and 
diminishing hor velocity. F r o m Firs t Quarter to 
F u l l , he is increasing her velocity. F r o m F u l l to 
L a s t Quarter her velocity again diminishos, finally 
increasing again from L a s t Quarter to Now. Henco 
at Now and F u l l Moon she ia travelling moat 
rapidly, and when hor distance and that of the 
earth from tho aun aro equal, her motion ia at its 
slowest. T h e effect of this is to give her orbit a 
tendency to an elliptical form, the major axis of 
tho oilipso passing through tho points of F irs t and 
L a s t Quarter and the minor axis through thoso 
where she is N e w and F u l l . Tho inequality thus 
introduced into her motion is technically known as 
tho Variation. Y o u r correspondent's concluding 
question only admits of a qualified answor, because 
it depends upon which of the planets comes into 
conjunction hrst. Assuming that tho inner ono 
docs, the effect of the attraction of tho outer ono 
wil l bo to retard it in ita orbit, wbilo it in turn wdll 
pull tho outer one forward, and vicr versa. 
"C. C . " (query S3700 p. 511) haa only to look 
through somo tolorably reccut back numbers of the 
Enoi.isii Mechanic;, to fund his query answerod by 
more than ono correspondent. 
A F o l l o w o f t l io R o y a l A s t r o n o m i c a l S o c i e t y . 
H CYGNI — i) CYGNI — 6 3 CYGNI — A 
STRANGE V A R I A B L E S T A R I N F I E L D 
W I T H y CYGNI — " CELESTIAL OB-
JECTS," VOL. I I . 
[36463 . ]— I may bo allowed to supplement M r . 
Genimill's interesting letters that havo lately ap-
peared in " Ours " by roccnt spectroscopic observa-
tions mado hero in tho twilight of tho summer 
nights:— 
3 Cygni , from tho Draper Catalogue notes, is 
bolioved to show bright lines. I obsorvod tho star 
on 1804, Juno 30, and found it Typo I I . M y uoto 
says that " there aro a multitude of lino dark lines 
in all parts of tho spoctrum. No bright lines seen." 
tl Cygni .—This star in tho Drapor Catalogue is 
tattered as I . ?, in the notes M ?, and on spocial ex-
amination M (Typo I I I . ) I t was examined on 
June 20, and found .to bo Typo I I . M y note says, 
" Mauv fine linea; somo bright ones 'i Star pale 
yel low." 
63 Cygni .—The variation of this star is doubtful. 
Chandler's suggestion that its strong colour affects 
ita magnitude is probably correct. l u tho Draper 
Cataloguo tho spectrum is given as H . I t was 
examined oil J u l y 1, and found to bo orange rod. 
The spectrum is Type I I . M y uoto says, " There is 
one extraordinarily dark lino dividiug the spectrum 
in tho middle." Tins is probably tho magnesium 
group. 
boo 
E s - B i r m . 606.—This is a red s tarwi i i • .--ecbvutr 
of T y p e P H . , and lies N. in field with y C y p i. 
E i g h t observations in 18S5 made it ,vs to :!•!>. ; 
1886, Juno 16, it was S-3, and Juno 26. 7*9. .Si » 
that time it has been frequently looked at wlc r 
using y Cygn i as a afcur to get places from, and hat 
always been 8 -0 mag., or -,:'„- above a star 10 sec. f . 
O n Juno 26, I found it to be 8 - 5, and on June 29 
8*6. T h i s is tho first timo sinco 1S3G that I tat . i 
noticed any variation in it. I jend herowith a 
flketch of the field of y Cygni by which it can easily 
/V 
s . 
bo found. T h e bands arc so largo that they are 
very easily seen, in spitoof the small magnitude of 
the star. 
I have to-day sent away the last proof-sheet of 
Vo lume I I . of " Celestial Objects ," to that it v. ill 
shortly now be in the hands of your readers. T i c 
completion of tho second volume has been a task of 
considerable difficulty: tho masa of rar.terial is no 
enormous and so scattered, that to have done 11 e 
work thoroughly for each star would havo taker, a 
dozen volumes of the samo Bizo. I trust, however, 
that it wil l ho found to afford work for telescopes 
of all sizes, and I havo jealously guarded tho i n -
terests of those who havo small apertures, nnd, r t 
the same timo, havo added objects which w i l l 13 
testa for tho largest. Tho chief differences ore the 
arraugoment in each constellation of tho objects in 
R . A . : tho subatitution of Struvc for the " Cycle " ; 
tho hour and number of tho star in Piaxsi gi\. s 
place, consequently, to tho number in St u- o. '1 kfl 
addition of a l l tho chief spoctrccopic objects of 
interest wi l l , I hope, lead to a moro general use < i 
tho spectroscope amongst amateurs. Tho mitRB> 
tudes of Struvo may, perhaps, lead to the adejpaon 
of his scalo. I n many cases, as tho question o l 
magnitudes is of great interest to amateurs, I have 
addod thoso of Dombowski. I have been careful to 
oxtract from M r . Webb's M S . observations, Ids 
colours. The pressure in the last edition was great, 
and in many cases he, with characterir.lic modesty, 
loft out his own observations to in-ert those of 
others. I think the feelings of tho readers of tho 
" E . M . " and mino wil l bo ilio same—viz., '. hat tl. ,-
ought to bo reinstated. This I have cndcuvoui I 
to do. I havo given an index of all iters wh) h 
havo no number or Crock letter assigned to them. 
A l l tlie othor stars wi l l bo readily found, in tba fx n t 
of oach constellation. I n the now index (fee stars 
aro arranged in order of number, so tlm.t it is at 
once easy to find any star of Buru'.iani ' .i, whic i 
before was impossible. One objection to this fori i 
of index has boon pointed out, and that is, should i 
chance pair bo mot with, and tho E . A . and Dec' , 
taken, it wil l ho necessary to roo on l i e s t i r map 
what constellation it i.s in lioforo it can be found i 1 
the book. I fancy, however, that tho amateur 
generally kuows what constollation he is in . C e r -
tainly, in tho old days, when I bad a long tubo on 
a rough altazimuth stand, tho whole corned out at 
night, and sub Jov$ frigido, I was soldoin, if ever, 
loat. Manv amateurs would say tho name. A s to 
giving up the constellations, I think every amateur 
would rcgrot it. The very general interest taken 
in "Celest ia l Objects ," Vo l . I I . , and the m a n ' 
kindly hints and suggestions—some inyour column , 
somo privately, and some anonymously—have 1 I 
mo to trespass on your space moro than I should 
othorwiso have done ; and 1 cannot c m hide wit h -
out thanking my correspondents for their Loin, an ! 
at tho same timo apologising for the shortcoming" 
of V o l . I I . , which, 1 fear, may bo many, in spite of 
two yoars' labour on it. T . E . E s p i a . 
T o w L a w , Darlington, J u l y 21. 
N E W C L E F T N E A R TRIJSI .LCICER. 
[36464.]—If M r . A . GordonPaterso 1 i sqai tecer-
tain that hia cleft X X joins tho ma in rill near at it 
cannot be tho samo as mino in letter36385, rbi h 
connects crater 1 with crater 2. Doubtless t i n . • 
are many other rills here stall unknown to us, a i l 
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" I would have everyone write what he knows, and an 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some p:irtieulnr knowledge and experience of the 
natv-re of such a person or Buch a fountain, that as to 
eta. r things, knows no more than what everybody does, 
and y<< . to keep a clutter with this little pittance of his, 
will uti rt ike to write the whole body of physicka; a vice 
from --.'. e.oi piv.it inconveniences derive their original." 
—Montaigne's Essays. 
S T A R S N E A R J U P I T E R A N D H I S 
S A T E L L I T E S . 
[36528.]—SOiti-: discussion arose in the English 
Mechanic last November about the visibility of 
stars between the satellites of Jupiter and the 
planet. As the matter seems of interest to several 
of your readers, I have computed the places of 
small =tarsnear Jupiter for September aud October, 
l i i otherwise stated, the positions are for mid-
night on the days named, and, as extreme accuracy 
was not required, I have used the JJttrchmitstrrttiaj 
as the authority for the stars' places (these I have 
usu.dly given to the nearest quarter of a minute of 
arc from Jupiter's centre), the magnitudes of the 
stars being expressed in tho photometric scale. 
Sept. 3, + 23? 1276, 101 magnitude, l i ' p. the 
planet and 2J' south, between the fourth satellite 
and p lanet; + 23° 1277, 10} magnitude, 3 1 ' / . , 2$' 
south, the third satellite being about 8}' / . Sept. 0 
(On this night Jupiter wi l l apparently be attended 
by ttten satellites, al l visible in a 2in. achromatic), 
-I- 23° 12S9, 8 -8 magnitude, p. 31', almost exactly on 
the parallel, nearly midway between the first and 
third satellites, but rather nearer the latter, the 
third being at about sV distance, and tho second 
at 2' ; + 23° 1297, 8 r2 magnitude, / . i f ' , 1' 
south, between secoud satellite and planet 
(being J ' south of planet's limb at 4h. a.m. 
on the 7th); - - 2 3 ° 1200, 8'6 magnitude, 4' / . 21' 
south, being 1'/. the fourth satellite, and 21' south 
of it. Besides these there wil l be six other stars 
within a radius of 15' from Jupiter, the brightest 
being an S'O magnitude at Mjf f . and 10J'south. 
There will be no moon to interfere with observa-
tion. Sept. 7, + 23° 1303, 10th magnitude; 2' 20"/ . , 
1' 37' north, the star being 10"J. and 1.1' north of the 
first satellite. Sept. l L + 22° 1294, 8-2 magnitude, 
V.'/., 5' south. .Sept. 13, + 23° 1329,10* magnitude. 
2'.'/'., 36' south ; almost midway bet ween the second 
and fourth sateH ites,. | ' south. Sept. 1G + '23° 1337, 
101 magnitude, 21' p. 0 T ' north, between 4th 
satellite and plauet, almost on parallel. Sept. 21, 
+ 2 3 ° 1353, 101' magnitude, l i ' / . , 70" north, between 
1st satellite ami plauet; + 23 1354, 91 magnitude, 
H'/n north. Sept. 23, -f 23° 1358, 10} magni-
tude, 2' / . , 2$' north, between all four satel-
lites and the planet. Sept. 24, + 23° 13G3, 
101 magnitude, 2' J'., J ' south, between the planet 
anil secoud, third, and fourth satellites, almost on 
parallel. Sept. 26, + 23° 1370, 10th magnitude, 
31' / . , on parallel, between the first and fourth 
satellites. Sept. 27, same star, 2' p., 10" north of 
o utre, between first aud third satellites, almost on 
parallel. Oct. 4, + 22 3 1359, 101 magnitude, I T ' / . , 
0°2' south, between second satellite and planet, 
almost on paral le l ; + 22° 1358, 101 magnitude, 
} ' p., 15' south, between third satellite and planet. 
Oct. 5, + 22° 1359, 4' p., 0 T ' south, about i' p. the 
third satellite, between the third and fourth, almost 
on paral le l ; + 22° 1358, 6' p., Jf" south, between 
fourth satellite and planet. Oct. 9, + 22° 1367, 101 
d gnitude, ! » ' / . , 2 f south; + 22° 1368, 10.1 
magnitade, 2 ' / . , 3}' south ; + 22° 1309, 101 magni-
tude. 2." /'., 1" south. Oct. 11, + 22" 1374, 101 
m::;;mt.ude, 0 - 2 ' / . , 2J-' south: + 22° 1375, 101 
' • ' / . , 3i" south. No other stars are 
ue:-.r I ' 1 ! November. 
She- index desire it, I shall be pleasod 
to sand furthei notes >1 stars near Jupiter and his 
satellites until thu eud of tho present apparition. 
August 20. H e r b e r t S a d l e r . 
A N E W V A R I A B L E S T A R O N T H E C O N -
FINES OF H E R C U L E S A N D D R A C O . 
36339.]—I oive herewith a rough tracing of the 
•tars near tho new variable star for any of your 
readers who may care to look it up. Of course, 
With an equatorial it can easily be found ; but the 
diagram may assist those who have only an ordinary 
mo :::tiug. W e must start by looking for a triangle 
of tars which is [made up of t , 0, aud u Hercul is . 
T h i s may be found by taking a line from 3 Bootis 
through y Bootis, and from ,3 Coromc through 
9 Corona:. I f these lines are continued, they wi l l 
intersect close to $ I lercul is , the lower Btar of the 
triangle. The preceding star is r Herculis , and the 
XVI i-o ±Z XV 
Jrl 
-f -To + -
•Or I 
i XVI 
following e I lerculis . T h e large star (6 mag.) in the 
diagram must then be swept up. T h e following 
positions for 1900 will help:— 
T h e Variable . . . . X V I h . 1-5m. N . 50°47' • 
The 6-mag. s t a r . . X V h . 56-2m. N . 50 10 
v Herculis X V h . 59Gm. N . 46 19 
Whence it wi l l be seen that the 6-mng. star lies 
3'4m. preceding, and nearly 4° north of * Herculis. 
W h e n once this 6-mag. is found, tho variable will 
easily be detected from the little chart. The star 
that I have marked A is mag. 8-8 in Argelander, 
and forms a very wide pair with the variable. The 
variable was first come across in sweeping over this 
region, 1894, March 28. T h e following are my 
observations of it, using A as a comparison star :— 
189-1. March 28 8'3 
„ A p r i l 10 8 4 
„ A p r i l 27 8-2 
„ Aug . 10 8-9 
M y observations of its spectrum are :—March 28, 
" I I I . ! ! suspicion of hydrogen lines bright " ; Apr i l 
27, " Spectrum very carefully examined. I t is 
banded—one very large band in the green. I cannot 
bo sure whether it is H I . or I V . , but I suspect I V . " 
T h e star is of a good red colour. Although the 
variation so far is not large, it is well marked, on 
account of the proximity of star A . 
T . E . E s p i n . 
Towlaw, Darlington, Aug . 11. 
L U N A R R A I N B O W . 
[36530.]—Ox Tuesday, the 14th, I Baw tho finest 
luuar rainbow which I have ever seen. I first saw 
it at ten minutes past eleven, and it remained 
visible (with fluctuations in distinctness) t i l l nearly 
a quarter past twelve, thus lasting over an hour. 
A drizzling rain fel l al l the time, though there were 
few cloudB overhead. T h e moon itself was shining 
through a thin veil of cloud low down in the south-
east. Tho limitsof therainbowweretheconstellntion 
Aur iga on the one hand, and U r s a Major on the 
other, it passing right over tho star 23 of that con-
stellation. I was certain that I could distinguish a 
gradation of tint, and the red seemed specially 
noticeable. I may say that this view was con-
firmed by others who saw it. 
Dewsbury, Y o r k s . E . R e g i n a l d B l a k e l e y . 
E X P L O R A T I O N OF T H E N O R T H P O L E . 
[36531.]—Peiiiiaps y o u remember the project, 
much talked of, by a French sui ant, M . Hermite, 
about ten years ago. H e worked out (on paper) al l 
details of a balloon for exploration of yet hidden to 
us mysteries of the North and South Poles ; the 
serious drawback, however, of al l such projects is 
that the falling snow precipitates such a balloon to 
the ground, aud all explorers inevitably perish. I 
propose to make a huge balloon (like that by Krebs 
and Bernard) ; the material of same should be made 
of platinised asbestos, or, better, a net of fine plati-
num should cover a l l parts of such a balloou. A 
light but powerful thermo-electric stove (like 
Uiilcher's or <•' irard's thermopile) warms tho cabin 
for explorers, aud at the samo time generates an 
electric curreut which feeds the said net ; thus the 
snow and icicles wil l be melted by hot (or incan-
descent) net. T w o or more small bags aro sus-
pended at the bottom of the balloon iu such a way 
that they could be connected at a moment's notice 
to the chimney of the said stove; thus they could bo 
converted into small Moutgolfiers—i.e., hot-air 
balloons for different purposes—e.g., as pilots to 
ascertain the direction of the blowing wind, Set. 
Tho asbestos of the balloon does not conduct either 
cold or heat, thus the intense cold and magnetism 
at the I'olo wil l cause no contraction of the hydro-
gen gas of tho balloou. Otherwise—i.e., without 
asbestos—it may be that ono part of the gas wil l bo 
even liquefied duo to the already stated causes. Of 
course, a l l scientific iustiuments, i c e , should be 
made preferably of aluminium to increase as much 
i as possible the lifting power of such a balloon. 
Moreover, I would suggest my original electric 
overcoats for Arctic explorers ; as you kuow, they 
wear heavy sealskin coats (like Russian shooba) for 
a substantial protection against the intenao cold. 
Suppose they are provided with light aud long 
summer overcoats ; the inside and outside of these 
coats aro made water and fireproof (incombustible) 
by simply soaking them for a tew days in a 
concent, solutiou of phosphato of ammonia. 
Coils made of thin copper or aluminium bronze 
tubing are concealed between the outside and 
inside of these coats. E a c h explorer is provided 
with a special apparatus, with spirals made of very 
fine platinum wires. The electric current passing 
through the said wires renders them incandescent, 
and if air is now blown through tho apparatus tho 
air wi l l be also hot. T o tho waist of each explorer 
are attached small blowers, which are connected to 
the said platinum heating apparatus. B y every 
step of an explorer such a blower blows cold air to 
the heating apparatus, and the hot air circulates 
through the whole system of copper coils, and, of 
course, the explorer would bo warmed in au original 
and efficacious way. L e a d tubing could be used 
instead of copper, "though the latter metal should 
be preferred, as it is a much better conductor of 
heat than the former. The explorer could be also 
provided with a knapsack, wherein is concealed 'a 
special blower driven by electricity. I n the same 
knapsack is placed also the platinum - heating 
davico. A small dynamo (placed in the cabin, and 
driven by the hand or a bicycle mechanism) sup-
plies the curreut to the explorers by meaus of 
flexible wires, which, of course, are connected to 
every explorer—say, the two terminals of his knap-
sack. Of course, the explorers do not need to w a l k 
ou the ground unless for special purposes—i.e., 
when one (or many) explorer must leave the cabin 
and descend to the ground. I f he leaves the cabin 
the balloou wi l l bo, of course, lighter, and it wil l 
endeavour to shoot into the air. T o prevent this, a 
cable with a small anchor should be lowered down, 
and it should be held fast by a heavy piece of ice of 
a size which just suffices the balloou to be kept at a 
certain height from tho ground when the explorer 
leaves the cabin. B y passing of a strong current 
through the said small anchor, it wil l be thawed 
out from the lump of ice ; thus the balloou retain: 
the same height when loaded by the ful l cabin with 
all explorers, Arc. When special expedition with 
aluminium sledges and dogs is required, then the 
balloon should be anchored to the ground. O n tho 
sledge is placed a strong primary or secondary 
battery, which supplies current through flexible 
wires many yards long. T h e natural obstacle—i.a., 
the prevailing wind, is, of course, not to be over-
come ; whore the wind blows there wil l be drifted 
the balloon also. 
Manchester. R . W . H i l L 
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E V O L U T I O N A N D S P O N T A N E O U S 
C R E A T I O N . 
[36532.]—I IU.VE unfortunately only just been 
able to see the auswers of " F . R . A . S . ' aud D r . 
Woolsey Blacklock (letters 36102 aud 36486; to my 
query. " F . R . A S . " says that the germs of the 
acarus were unwittingly inclosed in the apparatus, 
and that tho whole affair was a gigantic bluuder. 
I f I shall not be trespassing too much ou your 
space, I should like to quoto the author of tho 
" Vestiges of Creation," who deals wi th 
" F . R . A . S . ' s " explanation. 
" M r . Crosse was pursuing some experiments in 
crystallisation, causing a powerful voltaio battery 
to operate upon a saturated solution of silicate of 
potash, when the insects unexpectedly made theia-
appearance. H e afterwards tried uitrate of copper, 
which is a deadly poison, and from that l a i d also 
did live insects emerge. . . . T h e experiments 
were some years afterwards pursued by M r . Weekes, 
of Sandwich, with precisely the same result. T h i s 
gentleman, besides employing the first of the above-
substances, employed forrocyauet of potash, on 
account of its containing a larger proportion of 
carbon—the principal element oi organic bodies; 
aud from this substance the insects were produced 
in inciritml tttimlcrs, A few woeks surfaced for 
this experiment with the powerful battery of M r . 
Crosse; but the first attempts of M r . Wei kea r e -
quired- about eleven months—a ground o i pre-
sumption iu itself that the electricity was chiefly 
concerned in the pheuomeuou. The changes under-
gone by the fluid operatud upou were in both cueeb 
remarkable, aud nearly alike. . . . T h e insects 
produced by both experimentalists seem to have 
been the same. 
" F o r the presumption that an act of alxirigiua! 
creation did take placo, there is this to be said : 
that in M r . Weekes's experiment every care that 
ingenuity could devise was taken to exclude tho 
possibility of a development of the insects from ova. 
T h e wood of the frame was baked iu a powerful 
heat; a bell-shaped glass covered the apparatus, 
and from this tho atmosphere was excluded by 
the constantly-rising fumes from the liquid, 
for the emission • of which there was an 
aperture so arranged at the top of the 
to tuc . 
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T h e preceding observations were made with a 
binocular magnifying about five time;. 
E . E . M a r k w i c k , L i e u t . - C o l . 
Gibraltar, J a n . 13. 
J U P I T E R A N D M A R S . 
[37173-1—So-ia of your readers havo recently 
suggested that a geucral comparison of drawings of 
Jupiter should be made; but I do not think that 
anything useful would result from such a plan, 
except to exhibit tho great differences in style of 
depicting planetary details. I f the proposed draw-
ings are made, then for goodness sake let us have a 
really capable man, like M r . Stanley Wdliams, to 
discuss them. 
M r . Brenner's drawings of Jupiter do not show 
the rod spot, though it must have been well on tho 
disc at tho times when several of his observations 
were made. O n a good night the red spot is an 
easy object to me. though I cannot glimpse one-
fifth of the dotail J l r . Bronner shows on Mars. 
Perhaps a . more attentive study of Schiaparolli's 
charts might help me to do so by stimulating tho 
imagination to tho required degree : but I think it 
is far preferable to use tho telescope independently 
of all such methods. 
I t wi l l interest many of us to hear what the 
Americans with their big telescopes havo to say 
about tho surface markings of Mars visible during 
the present opposition. W o shall then be in a 
better position to judge as to the character of cer-
tain phenomenal exploits claimed for small instru-
ments. J . S . G . 
W V 
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L U N A R O B S E R V A T I O N S A T T H E 
i l A N O K A O B S E R V A T O R Y . 
[37174.]—Tim great wal l -pla in Otto S'rnv was 
but once observed (Aug. 15, 81—10h., and 11 — 
l l j h . G . T . , Terminator : Vasco da l i m n ] , and 
that under unfavourable circumstances (air 3), and 
with a small power (193). Nevertheless I was able 
to discover or correct 22 objects. The sketch con-
tains thoso latter, while the dotted lines m i r k the 
outlinos in Schmidt's chart ; 1 is a crater drawn as 
a mountain by Schmidt; 2, 3, 5, 6,7, 17, 21, and 
22 are hills or mountains which Schmidt does not 
have (21 and 22 are pics on a mouut liu-chain) ; 
4, 12, 13, 14, 15, 10, IS , 10, and 20 are craters not 
contained in Schmidt's chart ; 8, 10, and 11 are 
improvements, these hills bsing but half as long as 
Schmidt has drawn. 
Thclnt.—Nino times observed under the most 
favourable circumstances : 1, 7, 8, 9, 11, and 12 are 
new-discovered craters ; 2 is a broad valley between 
two hill-ranges, sometimes looking b'ko a rill, there-
fore called " rill -valley," by Prof. Weinek, who has 
first discovered it on a photograph : 3, 4, 5, 14, and 
15 are mountains (tho first thrco already visiblo on 
Prof . Weinok's enlargement); G is a ri l l , 10 a 
hill-range, 16 a saddle between tho two large 
craters. A l l theso discoveries are not.visible toge-
ther, but under different illuminations. The dotted 
lines mark hero, as well as in the other sketches, the 
outlines copiod from Schmidt's chart. 
t-Vvuiu.—Nino times observed under the niost 
favourable circumstances. B y the byo, I discovered | 
tho following ten objects: 1,2, 3, 7, and 8 aro hills , ' 
(7 is a crater in Schmidt's c h a r t ) ; 4 is a rocky wal l 
ending at tho foot of the great w a l l ; 5, C, and 10 the most favomable circumstances). Tho outlines 
are craters (6 is a hill in Schmidt's char t ) ; 9 is a r i l l , aro exceptionally not those of Schmidt's map 
JTyjuiu* (thirteen times observed, partially under (totally wrong), but of D r . Kle in 's Bketch in h i s 
8 * 
I f Zo: 
" !• "iihrer am Sternenhimmel." The discovered 
objects .are : 1, a daik deepening (little Hyginus 
X . , marked X . within the adjacent dotted circle), 
wil/mut ilmibi a ncir formation ; 2 looked some-
times like a hill , sometimes like a crater ; 3 aro 
two black spots, joined together by a rill , which is 
tho continuation of Klein's r i l l : 4 aro two black 
spots (the furthermost looked once like a crater), 
joined together, and with the black deepening near 
Hyginus N . by a dark lino ; 5 ia a crator inde-
pendently diacovered also by l l e r r Krioger; 6, 7, 9, 
10, and 15 are rills ; 8, 11, 12, 14, 16, I S , 19, 20, and 
21 aro craters ; 13 is a h i l l ; 17 aro three black spots, 
which I could not decide what they were. 
Liiidcnaa ft— Observed but onco (August 7, 
6}—75 h . ; terminator, Linne A ) , under unlavour-
ablo circumstances; air 3, power 313. I n order to 
verify Prof. Weinck's discovery of 7, I found 7 to 
be looking like a crater, because the plain is sur-
rounded by the mountains shown in Schmidt's 
Chart , and the hill range 0, upon which I discovered 
crater 5. Tho other discovered craters ure 1, 2, 
3, and 4. 
LuBsinpiccolo, J a n . 11. L e o Brenner. 
L U N A R N O M E N C L A T U R E . 
[37175.1— Retlyj.no to D r . Blacklock's notice 
(letter 37152, p. 502) of my previoua letter 
(No. 37120, p. 4(9) on this subjec t , ! am afraid mini 
is rather an old edition of Webb's " Celestial 
Objects ," being tho fourth, and dated 1BS1. I u 
the map of the moon in this edition the craters 
Cuvior, Clairaut, and Barocius aro in the same 
straight l ine; and duo south of Barocius is Bacon, 
one of the unnamed craters being between there 
two, and the other between Bacon and Clairaut. I n 
the map of the moon drawn by M r . Mellor, a third 
nameless crator ia shown. S . R . K i n g ; . 
G R E A T M E T E O R . 
[37176.]—On Sunday, 20th iust., 7.27 p.m. 
G . M . T . , a moteor of very extraordinary brightness 
was observed to radiato from near thu centre of 
Andromeda, and to proceed in a direct vertical 
course towards the horizon. A s it advanced it 
increased in brightness, until it appeared to be at 
least twice as bright as Venus at her greatest 
brilliancy. 
The long streak of light which marked its course 
was intensely white, fringed with blue. I ts pro-
gress waa 60 slow that, although about 10° from tho 
horizon, my viow was intercepted by intervening 
buildings, yet I consider that it was visible five 
socondB, ita train contiuning two secoudB longer 
I t s entire course seemed to bo in 3h. It.A. 
V i n c e n t R e i d . 
St . Mungo's Academy, Glasgow, J a n . 21. 
E N C K E ' S C O M E T , & c . 
[37177.]— Encke's comet was well seen here on 
the 17th inst. at 6 p.m. with a 4in. refractor, power 
50, being in tho same field with * Aquari i . T h e 
nucleus waa bright at centre, an ill-defined circular 
outline, extreme diamoter of comet (seen) 3' ; it 
was visible in tho l i u . finder. I made the position 
R.A. = 21h. 5Sm. 16a., S . Dec. •= I" 9', as nioasured 
from a. Aquari i , 1S95, the asaignod place being 
R.A. = 21h. 58m. 9s., S. Dec. = 1° '.»'. 
I n a " XTote on Celestial Photography," in Webb'B 
" Celestial Objects ," last edition, there is a table 
given showing, the faintest magnitudes of stars 
obtained by certain lenses wi th varying exposures, 
and from which it would appear that the ratio ot 
aperture to focal length is a factor in the rapidity 
of a lens. F o r iustauco, rosults from an Sin. and 
13in. aro compared, and although the exposure for 
the latter is three times that of tbo former, and tho 
light grasp iB 25 to 1, yot the limiting magnitude in 
each case ia the same: and this discrepancy it 
seems has to be explained by tho different propor-
tiona of aperture to focal length in tho two tele-
scope.". I have always undoratood that the rapidity 
of a lena—on stars—is determined by its aperture 
alone. 
I find with a 240 eyepiece (on my 4in. of 57in. 
focus) that the field is more or less ful l of ghosts 
nnd reflections, whilst a 160 power is quite free from 
this, and works admirably. 
Would " F . R . A .S ." kindly say whether a Barlow 
lens combined with tho lower power would get rid 
to some extent of this " nightmarish " disorder? I 
know tho objective stands the high power, and tho 
eyepiece I have cleaned with hardly any improve-
ment. A . E . S a l t . 
17, Beulah-rcad , North Thornton Heath, J a n . 21. 
T H E W R E C K O F A N 0 3 S E R V A T 0 R Y . 
[3717S.1—In the great galo of 1 lecember 22nd the 
dome of the observatory was destroyed. A s far as 
wo can toll, this occurred at an cai ly hour of the 
morning. Tho dome was 20ft. in diameter, made 
of a strong framework of wood, covered with zinc. 
Now, thiB dome was lifted bodily off, and carried 
over the neighliouring wa l l . The distance between 
the centre of tbo observatory and tho centre of tho 
wrecked dome was 42ft. A t 28ft. theie is a btono 
E N G L I S H M E C H A N I C A N D W O R L D O F S C I E N C E : N o . 1 5 5 7 . Jax. 25, IS95 
wal l 5ft. high ; over this tho dome was carried. I 
thiuk this gives as good au idea of the extraordinary 
force of the wind as anything that has yet been 
published. I venture to inclose two photos—ono 
trom the west, and the other from the east. The 
tolescope is under the covering in the middle of tho 
observatory, and, on account of the dome boing 
lifted bodily away, was uninjured. The one from 
the east shows tho ruins of the dome, which was 
smashed beyond repair; many fragments were 
carried some hundred yards or more. 
Of course, al l work is brought to a standstill for 
the present; but every effort is being made to finish 
the new; dome, and in another ten days we trust it 
wi l l be in its place, and work resumed. T h e domo 
in course of coustruction is of very much more solid 
character, and various alterations have been made 
to afford greater resistance to the wind, and to pre-
vent any possibility of shutters being blown out, 
which was probably tho cause of the late disaster. 
T. E . E s p i n . 
T o w L a w , R . S . O . , Co. Durham, J a u . 1G. • 
[Al l wi l l heartily sympathise with M r . E s p i n . I t 
is hardly worth while reproducing the photo3.—En.] 
A N U P - T O - D A T E M A P O F M A E S . 
[37179.]—I notice that none of the numerous 
correspondents of the " E . M . " in astronomical 
matters have, m° reply to the letter of M r . H . P . 
Cornish (No. 37012, p. 385, Dec. 14,1894), favoured 
the astronomical readers of tho English Mechanic 
with an up-to-date map of Mars. I have been 
exceedingly iuterestod in the drawings of this planet 
that you have published from time to timo; but tho 
only man of Mars that I have is the one iu the 
I V . edition of " Celestial Objects ," which, as it 
does not show the canals, is of very little use, so in 
tho drawings I could not tell one feature from 
another. 1 hope I terr Brenner has one in prepara-
tion. A N e w b u t R e g u l a r R e a d e r . 
A P P A R E N T S I Z E O F S U N A N D M O O N 
N E A R T H E H O R I Z O N . 
[37180.]— In letter 37144 " F . l t . A . S . " gives the 
explanation usually given. As far as my observa-
tion goes, tho explanation is uot quite sufficient. 
I have often watched both sun and moon rising 
behind a row of very high branching trees, uo other 
objects being visible iu the line of sight. T h e discs 
appeared to get smaller and smaller as thoy got 
higher. I n these cases tho illusion cannot havo 
been caused by a comparison with terrestrial 
objects, since the objects kept the same position 
with respect to the sun and moon—the objects, of 
00) ne , being the branches of the trees. Again , 
when I look at the rising moon over the top of a 
wal l or roof, it appears larger than when viewed in 
the aame way wheu high up, though in the two 
cases the objects of comparison—the tops of the 
roofs—aro iu the samo position with respect to the 
sun. Look at the moon over tho edge of a book, 
so that no other objects are seen; it wi l l appear 
larger when on the horizon than when high up. 
O m e g a . 
F O R C E A N D M A T T E R . 
[37181.]—In reply to " S i g m a ' s " inquiry, letter 
37101, on what I found my statement, "although 
tho world exists from eternity." This statement is 
not mine : it is a quotation from Biichner's " Force 
and Matter." " World " dues nut mean the " Solar 
system," but the " u n i v e r s e " (Welt ) . I t is evi-
dent, as " S i g m a " says, that we are running 
through changes. B u t as on Laplace's theory this 
" Solar system " has emerged from a nebula, logic 
forcibly implies that other nebulas wi l l , m the 
eternity to come, form into solar and planetary 
systems. / "tec etna, it seems probable and possible 
that such systems may resolve themselves into 
nebula again. There is no kuowu law against it. 
The " th inkers" who ought to be able to form 
correct opinions on this matter agree on the eternity 
of the universe and its infinity. 1 " n a m e " Proctor; 
Laplace, I lerschel . I n my.country, at any rate, 
this infinity aud eternity of matter and the universe 
is accepted us an axiom ; but I shall be glad to hear 
from " S i g m a " the names of " thinkers" (best or 
worst) who hold the contrary. 
Cotta says: " The world is unlimited, infinite." 
I f your space pormits, I wil l quote Biichner in f id l 
—viz. , " B u t a simple observation must convince 
us that these stars (visible to us) are not the limit 
of space. A l l bodies obey, the law of gravitation, 
and attract each other. I u assuming now a limita-
tion, the attraction must tend towards au imagined 
centre of gravity, and the consequence would be 
the conglomeration of a l l matter in ono celestial 
body. However great the distances may be, such 
a union must happen; but as it does not happen, 
although the world exists from eternity, there can 
be no attraction towards a common centre. And 
this gravitation towards a centre can only be pre-
vented by there being beyond the bodice visible to 
us others still farther, which attract from without, 
anil so forth ml injinitum. E v e r y imagined l imita-
tion would render the existence of the world 
impossible. I f , then, we can find no limit to 
minuteness, and are still less able to reach it in 
respect to magnitude, we must declare matter to bo 
infinite in either direction, and iucapable of limita-
tion in time or space. I f the laws of thought 
demonstrate an infinite divisibility of matter, and 
if it be further impossible to imagine a limited 
space or a nothing, it must be admitted that there 
is hero a remarkable concordance of logical laws 
with the results of our scientific investigations." 
I n conclusion, we know that certain " thinkers " 
start the uuiverse with a Deity, who in the begin-
ning created the world out of his W i l l ; at any 
rate, not out of anything pre-existing, and who 
imagine a certain limit, where the world is nailed 
up with boards " m i t betteru zugenagelt." 
F . W . H . 
L A C T E O P A T H Y . 
[37182.1—Letter 37135 is very interesting, but 
I think if D r . Sampson had tried a simple water 
compress he would have found the results quite as 
satisfactory. However long wil l it be before the 
virtues of pure water. are recognised as the only 
needful cleansing medium—uot applied as D r . 
Sangrado used it, but naturally—and as- D r . 
Sampson describes. I wish ho may Bee these lines 
aud give the simple water a trial , and let tho world 
through these columns have the result. M y humble 
opinion is that hydropathy wi l l yet oust al l tho 
quacks aud medical practitioners when its true 
virtues become known. W e a r y . 
[37IS3.]—The fact of dairy produce being tainted 
with objectionable odours and flavours has long 
been known to housewives, the most common being 
produced by the winter fodder of turnips. T h e n 
we sometimes meet with the alliaceouB abominations 
infused by wild garlic and chives, these only in the 
northern counties among the herbage of pastures ; 
aud there are many noxious weods giving bitterness 
aud disagreeable taste. Asparagiu, in India (as I 
have before mentioned), is absorbed innocuously, 
and increases the lacteal supply in wot nurses. A 
very curious illustration of milk being rondered 
baneful by the bite of a snake occurred when I was 
in Bengal . A near neighbour came to tell me that 
his children were taken i l l after their morning meal 
of goat's milk. H e sent for the goatherd, wdio 
confessed tho animal had been bitten by a suako. 
O u examination, its body was rather swollen, and 
it bore the mark of an incised wouud. However, 
the auiuial rapidly recovered, and the children, too. 
A l l tho venomous snakes have a great liking for 
mUk ; they have been Been crawling to the vessels 
filled for family use in native huts, aud it is possible 
in this instance the hungry ophidian was temptod 
to tap the distended udders, and retaliated wheu 
kicked off. E o s . 
B R I T I S H P A T E N T S P E C I F I C A T I O N S — 
A M E R I C A N P A T E N T D A W . 
[37181.]—There must be some misconception or 
misunderstanding as to w h a t " A . S. L . " says (p. 
505) about '• only certain specifications were printed 
for sale." The Patent Office is bound to print and 
publish every specification of a patent, and formerly 
the provisional specifications were printed aud pub-
lished even when the applicant did not proceed to 
the seal. Now "provis ionals" are not published 
unless the invention is patented, when the pro-
visional is published with the complete specifica-
tion. T h e latter umst be published; but if there is 
a demand for copies they may run out of print for 
a timo. As to the " delectable compound " being 
deemed " worthy to be printed," what has that to 
do with the matter? I f the inventor obtained, or 
rather took out, a patent, of course hia specification 
was printed. I t must be, according to law, so that 
HerMajesty 'B lieges may learn for what it is she 
haB granted the great aeal of the realm. Tho i n -
ventor of the "delectable compound" evidently 
thought it was worth patenting; perhaps the tele-
scope stand is not yet patented; aud, besides, tho 
specifications arc not published until sumo time after 
the seal has been grautod, becauao thoy are not al l 
printed in five miuutes. As to " getting a drawing 
copied," I don't know what that can mean. A 
patent agent would soon get a copy of any drawing 
lie was allowed by law to copy, and the C o m -
missioners could not prevent him. 
Remarks have been often made in your columns 
about the superiority of the American patent law, 
and a good deal has been said iu a few uewspapers 
about a aocioty or something agitating for a reform 
of the Patent L a w s in this country. I suppose that 
no scheme of patent law can bo altogether satis-
factory to everybody; but to those who have 
studied the subject, the patent law iu this country 
appears to be much superior to that of the U . S . A . 
However, take this from a leading article in tho 
Scitatijb American, the editors of which know as 
much about L ' . S . patent taw as anyone in America, 
aud theu aay if tho law in effete old Britain ia so 
very bad:— 
" We notice that Edison has lately obtained 
several patonta which have for years beeu pending 
in the Patent Office. One ia for the manufacture 
of carbons, filed in 1SS0, fourteen years a '^o. 
Auother for dynamo regulator, filed in 18S1, thirteen 
years ago. Auother for plating metals, filed in 
1881, ten years ago. Another for carbon filament), 
another for electric distribution, both filed iu i s v i , 
eight years ago. I n 1892 Kdison also received four 
patents for telephones, the applications for which 
were filed in 1887, fifteen years before tho issue of 
the patents. These telephone patents, it i -: am! r-
stood, are controlled by the llell Telephone Cora-
pany. I t ia evident there is something wrong iu 
the law which thus facilitates and a; • reuflv 
encourages these unconsciouable delays. 
liminary litigations, it appears, may be carried " U 
for half a generation before the Patent Office, prior 
to the graut of a patent. A n d then, after the 1 roe 
of the patent, battles in the courta are b e n s to 
settle tho validity of the. grunt. The remedy is 
plain. T h e duties of the Patent Ollico should bu 
more strictly confined to tho sphere specially pro-
vided for it by tho Constitution—viz., the grant of 
patents, not the determination of judicial qi. 
These latter should be relegated to the courts where 
they bolong. Interference proceedinga and out -
tions of priority Bhould have uo place beforo the 
Patent Office. I t s functions should be the issue of 
patents promptly to every applicant who:*) draw-
ings and patents are properly prepared." 
I t seems to me that the practice of this, country is 
a trifle superior. Hero an inventor applies foe a 
patent, and lodges a provisional specification (pay-
ing £ 1 for tho application-form stamp—not the-
Erovisional specification); then, after duo timo e files a complete specification, paying £3 on that, 
aud obtains a patont in due course, so lung as his 
invention is not contra bono* mures, or opposition is 
not entered—both being of very rare occurence. 
The Government dooB not guarantee the validity oi 
the patent, but the fact that a patent has been 
granted (taken out) is prima-facie evidence that the 
grantee is tho original inventor. I t is sometimes 
usserted that the grant of a patont in the United 
States ia proof of the origin of the invention. I t is 
nothing of the kind. I t ia strong evidence in favour 
of the patentee: but if the invention U worth steal-
ing, the patentee wil l have to fight for his rights iuit 
l i s he has to hero. S. R . 
[3718a.]—Perhaps the application for patent 
(tho specification of which " A . S. L . " require,) 
was under provisional protection—an arrangement 
to the advantage of tho inventor. 
W h e n an application is filed with provisional 
specification, the latter is deemed to be a secret 
document, and is not published: but wheu the com-
plete specification is "filed within nine mouths (In 
montha if allowed, and with extra fee) of date of 
application with provisional, the specifications are 
publiahed withiu three weeka from the date oi 
acceptance of the complete. 
Sometimes it is advantageous to file a complete 
specification in the first uistance, and lose tho uiuo 
months' secrecy, which may, or may not, have been 
done in the case of the second specification named. 
A . Gui ld . 
[3716G.]—Theue is no doubt a good deal of red-
tapeism pertaining to the Patent Otfico and patent 
specifications; but the simple rule is that no speci-
fication is 2>riuted or obtainable until the "com-
plete " one has been " accepted," uud the i< I paid, 
A person may obtain " provisional protection ' for 
a small fee ; but within twelve months the c :' ' 
specification must bo lodged, or that provisional 
specification wil l be looked upou as abandoned, and 
will not bo published, neither wil l it ben: 
I suspect " A . S. L . " did not 6Ciul a stampi I 
envelope or a Is . fee wheu ho made his apsis U 
for a copy of tho drawing ho w r i . 1 of. 
Ramsgate. J. L i n s c o t t . 
[37187.]— In answer to " A . S. L , " I think the 
reason he failed to obtaiu tho Bpocilicatii.il h* 
for may have been that he did not clearly state tl 
inventor's name, date of application, and th 
number of the patent; as I havo bad K M 
transactions with the Patent Ollico officials, awl 
havo always f ouud thorn very con rteoas end obliging, 
aud when I have sent for specifications, I have 
alwaya received them within three days. 
Booue-road, Loe, S . E . G e o r g e J a i r x s . 
G R A V I T Y A N D M A S S . 
[37188.]—"Sioma" (letter 37101, p. SMJ ask* 
me to givo a definition of what I m au by " nor.., ' 
a n d h e n a k s how can gravity bo otherwise thanito 
proportion to mass. I will answer his last quest 
first, and say that it is perfectly conceivable that 
gravity might nut be iu proportion to a s I, II 
might be something which acted only ou Sporl 
of the mass; but as it is proved to act on t!.. 
mass, I was trying to show thai the gravity-] ' 
ducing agent in my theory of gravity ach t, • •' 
ought to do, on tho whole mass also. 
I define mass as " quantity of matter " W " 
stance," notwithstanding what " S i g n i a " s»y« as 
142 E N G L I S H M E C H A N I C A N D W O R L D O F S C I E N C E : N o . 1567. A p k i x 5 , 1 8 9 5 . 
Some years ago tho cider Vanderbi l t gave half a 
mil l ion dollars towards tho purchase of a new site, 
and tho erection of suitable buildings. 
I t is stated that some Japanese capitalists pro-
pose to erect a sort of E i f f e l T o w e r in the chief 
city of the E m p i r e , in order to commemorate tho 
victories of the Japanese forces. I t is also sug-
gested that they hope to buy tho E i l f e l T o w e r 
cheaply, and, " a consummation to be hoped for ," 
transport it to T o k i o . T h e E i f f e l T o w e r may 
offend some " iosthotics," but it has been UBeful 
i n doing scientific work, and may bo of more 
benefit to the progress of knowledge than cheap 
sneers at M . Ei f fe l ' s tour de force. 
T h e proposed canal between Marseilles and tho 
Phono has progressed so far as to form tho sub-
ject of a B i l l in tbo F r e n c h Chamber of Deputies. 
T h o cutt ing wi l l be 40 miles long, and is esti-
mated to cost eighty mil l ion francs ( £ 3 , 2 0 0 , 0 0 0 ) . 
T h a t is not to bo coinparod, however, to the ship 
canal between the Ba l t i c and B l a c k Sens, w h i c h 
w i l l bo about 1,000 miles long. T h e r e aro no 
very formidable engineering difficulties. T h e 
estimated cost ia £ 2 0 , 0 0 0 , 0 0 0 , and the construc-
tion w i l l occupy five years. T h e canal w i l l be 
27ft. deep, 213ft. wide at top, and 114ft. at tho 
bottom. Ttis to run from lt iga, follow thecourBe 
of the l twina (Duna) , Beresina, and Dnieper, and 
end at Cherson. T h e canal w i l l be lighted by 
electricity along its whole length, enabling tho 
transit to be performed in six days, reckoning six 
knots as a maximum speed. Other towns and 
districts besides those touched by the canal w i l l 
be benefited, owing to the improvement of 
navigation in the various r ivers . 
L E T T E R S T O T H E E D I T O R . 
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" I would have everyone write what he knows, and as 
much aa he knowa, but no more; aDd that not in this 
only, but in all other subjects : For such a person may 
have some particular knowledge and experience of the 
nature of auch a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep u clutter with this little pittance of his, 
will undertake to write the whole body yf phyaicks ; a vice 
from whence great inconveniences derive their original." 
—Montaigne's Essays. 
AURORAS. 
[37470.] — In accoi dance with the 27i-day 
periodicity, tho return of the etrongeat aeries of 
auroras at that interval that has developed tho past 
winter waa due on F r i d a y , March 15th, and the 
attention of a considerable number of observers in 
the Cnited States end Canada was specially called 
to the fact. Unfortunately, cloudiness interfered 
very widely with observation on the date named, 
but a very peculiar aurora, as seen in parts of the 
United States, continued throughout the night 
preceding. I t consisted of streamers without an 
arch or diffuse luminosity. I n northern Canada 
there was, howevc-r, a very persistent arch. My 
purpose in writing ia to call attention to tlie possi-
bility of successful prediction of the aurora, which 
has been accomplished in many other, and even 
more notable, cases than that above mentioned, 
and likewise to ask any of your readers who may 
be interested to send descriptions of any appear-
ances of the aurora that may have been noted 
between March 14th and 16th, and likewise an 
account of earth current or magnetic phenomena 
that may have been found to attend the appear-
ance of the aurora, a disturbed area in thia case 
containing numerous spots, being at the eastern 
limb. 
L y o n s , N . Y , March 20. M . A. V e e d e r . 
AURORA A N D A N E W THEORY. 
[374SO.]—In connection with the theory enun-
ciated by M r . Buss (letter 37470, p. 125), it is 
interesting to note that previous to Prof . Itamsay's 
discovery of helium in clevite, its characteristic 
spectrum, the third yellow lino D,, \ 587'45 
(Crookea) had only been observed in the apectra of 
the aolar chromosphere, aome stellar bodies, and the 
Aurora JJoreatis. M . Bsrthelot has suggested that 
the Northern Lights are the result of the atmospheric 
electric discharge producing helium from argon— 
in other words, having accepted the eloctric dis-
charge theory it was neceasary to account for the 
characteristic spectrum, and this was the easiest 
method. 
I f an aurora is caused by an electric discharge, 
and the helium line has been observed in the 
Bpeetrum, would not this be proof that helium 
existed in our atmosphere ? Y e t , so far, it has not 
been discovered in the air, though it does exist in 
clevite on earth. O u the other hand, if helium 
does not exist in the atmosphere, would not tho 
presence of the characteristic line, D „ go far to 
prove M r . Buss's theory. F o t o - F i l e . 
S O L A R E C L I P S E , M A R C H 2 6 -
P L E I O N E . 
[374S1.]—Obsehvek3 in North Britain, who were 
for the most part disappointed in connection with 
the late lunar eclipse, had a specially fine service of 
weather on the morning of the 20th ult. 
Although this eclipse of the sun was very partial, 
it exhibited some points of much interest to the 
critical observer. F r o m the very first the uneven-
ness of the edge of the lunar disc, as viewed in the 
telescope, was manifest, and the changes in this 
feature alone served agreeably to diversify the hour 
during which the eclipse lasted. F r o m aome cause 
or another, I was able about 10 a.m. to see a good 
deal of detail within the moon's l imb; but on 
attempting it later, I could not repeat this observa-
tion. I had also tho impression at maximum that the 
silhouette was not that of a perfectly spherical body. 
As I frequently use the Pleiades as a tost for my 
own sight—such as it is—a previous independent 
observation tends to confirm that of M r . Oouden, in 
your iBSue of March 15. C . C . 
T H E P E R S E I D R A D I A N T S A N D C E R -
T A I N M E T E O R I C O B S E R V A T I O N S . 
[37482.J— Me. Dennino (letter 37415, March 22) 
has certainly passed a severe and sweeping verdict 
against the few obaervatious and eye-determined 
radiants supplied by me from time to time to the 
" E . M , " and the B . A . A . I n reply, I wi l l only 
ask for arrest of judgment, as the question is, I am 
afraid, still sab judice, and requires further investi-
gation. I know the naked eye method of determin-
ing radiants is not the approved one ; nevertheless, 
I am of opinion that a radiant or centre of radiation 
can bo as accurately determined this w a y as any 
other. I t is, as Mr. Denning himself aay8 ( a matter 
of aptitude and accuracy ; and, to my mind, while 
requiring aome little experience, is not ao difficult as 
he would have ub believe. Undoubtedly everything 
of a doubtful nature should be neglected as tending 
to diminish the trustworthiness of the rosults ; and 
aa this was done in the observations and radiants 
referred to, allow me to Bay that I still hold them 
to be fairly correct. 
That there are abnormal features in the radiants 
and sub-radiants of the Perseids is now, I believe, 
beyond dispute; but even these would not, as I 
pointed out in a former letter, touch the question of 
displacement in R. A . of the main or shifting radiant, 
about which M r . DenniDg is so anxious, and perhaps 
justly so. I have kept a look-out for this dis-
placement year after year without Beeing i t ; but 
this may be due to want of keenness of vision, 
although I do not think so. B e this as it may, we 
must remember that it waa from Mr. Denning alone 
that some of ua learned our first elements in 
meteoric work. 
I would finally point out that other and deeper 
questions than those of observation are pressing for 
solution. W e do not as yet, apparently, in these 
islands, know sufficiently the mechanics of meteoric 
astronomy; and until we do, we had better sus-
pend judgment on the whole Bubject. 
Belfast, March 24. W . H . M i l l i g - a n . 
T H E S T A R D M . + 5 5 1 6 4 0 ° . 
[37483.]—On examining this Btar on March 21, I 
found ita spectrum to be of the « Herc-ilia type, 
only very pronounced, with alternate bright and 
dark banda stretching far into the region beyond F . 
O u comparing its magnitude with D M . + 55 1637°, 
D M . + 5u-lG43°, and D M + 55-161G, I determined 
its magnitude to bo 8 0 on Argelander'a acole. 
However, ita magnitude in Argelander is given aa 
9 1, and of about same magnitude as D M . + 55-1643°. 
D1C. + 55-1640° is the brightest star of a curve of 
three, and on the map it is the faintest of same 
curve. I t wdl be noted that in the D M . + 55-1037° 
ia 8'0, and + 55-1043° is 0 0; but now they aro 
to me of same magnitude. Tho colour of D M . 
4- 55-1610'' is now light red, and its place for 1895 is 
nearly 13h. 48m. 17s. + 55° 32-5'. 
W . H . G a g e . 
S O M E M I C R O M E T R I C M E A S U R E S OP 
J U P I T E R . 
[37484.]—I skno herewith tho results of my 
observations of the vertical diameter of the planet 
Jupiter, made with the Slade micromoter between 
the dates of Oct. 22od, 1S92, and March 22nd, 1895, 
comprising in all 1,000 measures, made on fifty 
nighta, being an average of 20 measure . each night. 
Although G10 of these measures have been pre-
viously given in these columns, these vertical 
measures were only given in comparison with the 
polarvalue derived from the Xanttcal Almanac. But 
as the difference between the vertical and the true 
polar diameter varies, according to the_ position of 
the planet's polar axis, therefore I found it necessary 
that these observations ahould bo reduced to the 
true polar value. Hav ing made this correction, I 
inssrt them again for completeness, assuming tho 
compressiou of the polar axis to bo r V T h e results 
of my observations are as fol lows:— 
Date. 
9 3 i s 
• i g ' - a 
- o 
1892. Oct . 
Nov. 
Dec. 
20 48 03 
• n 
1893. Nov. 22 
„ 28 
D e c 4 
i i 5 
, , «> 
" I i . o 
- 1 
„ " 
, . l a 
» 20 
„ 22 
„ 23 
1894. Dec . 22 
, 20, 
27; 
„ 29 
1895. J a n . 2 
„ 4 
:: 1 
„ 23 
• " 2 0 
F e b . 11. 
• „ 14 
» s 
27, 
M a r . 6 
H ; 
•: , „ 12; 
. „ 22. 
47-93 
47-15 
4G-3G 
45-95 
43- 6G 
4 4-4G 
44- 07 
43 58 
43- OS 
41-52 
41-07 
41-96 ! 
47-93 
14 4G S6 \ 
20 1 40-20 ! 
5 i 4G-38 ! 
20 I 46-40 I 
20 I 46-58 
45 98 I 
45- 38 : 
45-85 j 
45-92 I 
45-S3 
45-77 
44- 42 
44- 54 
4488 
15-20 
45- 15 
45-34 
45-60 
45 30 
45-12 
45-11 
43 51 
43-92 
43-35 
43 67 
43-70 
43-56 
41-03 
40-80 
40-07 
39-54 
38 94 
10 ! 38-33 
10 37 90 
37 51 
30 34 
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36
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0"
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36-59" 3616'' +0-00" 
36-75 36 32 + 0-22 
36 30 35-87 -0 -23 
35-97 35-54 -0 -56 
30-14 35 71 -0 -39 
36-11 35-68' -0-42 
36-95- 36 52 + 0 42 
36-75 36-33 +0-23 
36-6S 36-25 +0-15 
30 38 35 95 - 0 - 1 5 
35 74 35 31 -0 -79 
3G-00 35-57 - 0 - 5 3 
30-18 36-05 - 0 - 0 5 
37-17 30 99 + 0-S9 
30 48 36-30 +0-20 
3G-21 36 03 - 0 0 7 
36 39 3G-21 + 0-11 
364G 36-28 + 0 1 8 
30 66 36-48 + 0-38 
36 25 36 07 -0-03 
35-83 35-G5 -0-45 
36 33 36-15 + 0 05 
36 41 36-23 + 0-13 
36-57 36-39 + 0-29 
30-55 36-37 4 0-27 
35-87 35 69 - 0 41 
36-14 35 96 - 0 1 4 
36 50 36-32 +0-22 
30-19 36-16 + 0 0G 
36 12 36-09 -0-01 
36-30 30-27 +0-17 
30 47 30 44 + 0-34 
3G-42 36-39 + 0-29 
36-35 36-32 + 0-22 
36-38 36-35 + 0-25 
35 80 35-77 -0 -33 
30 56 36-53 + 0 43 
35-97 35 94 -0 -16 
36 32 36-29 + 0-19 
36 47 36-44 + 0-34 
30-39 36-36 +0-26 
35-90 35-87 -0 -23 
36-00 36 03 - 0 - 0 7 
36 37 30-34 + 0-24 
30-12 36 09 - 0 01 
35-80 35-77 -0 -33 
35-94 35-91 - 0 1 9 
36-25 • 36-22 +0-12 
36-00 35-97 -0 -13 
35-99 35-96 -0-14 
Tota l m 1,000 observations. 
Vertical diam. 
= 30-37" 
1893 = 36-39 
1891-5 = 36-19 
Correction. Polar diam. 
- 0 43" = 35-94" 
- 0 1 8 = 3G-21 
- 0 03 = 30-16 
36-103" for 
F r o m 320 observations, 1892 
„ 320 „ 
„ 360 
Obs. diam 
1892 36-37' 
1893 36-39 
1894 -5 . . . . 36-19 
Mean valuo of 1,000 observations 
polar diameter at distance 5*20. 
Telescope used, 5in. reflector; power 50 and 125. 
T . J . M o o r e . 
F ie ld Uouae, B i t f i e l d , Doncaster, March 30. ' 
P H O T O G R A P H I N G T H E M O O N . 
[374H5.J—As I have seen no reference in any of 
the descriptions of the late lunar eclipse which you 
have published, to any attempts having boon made 
to photograph the phonomeuon by amateurs, I am 
encouraged to send you somo results and a short 
account of what I did. I must begin by saying that 
this is my first experiment in astronomical photo-
graphy, and although tho results are by no moans 
perfect, thoy are, I think, quito sufficiently en-
couraging to stimulate mo to try and do some 
better work in this direction, and seeing how 
large is tho proportion of -your readers who must 
be poaseBsod of instruments and means by which 
such interesting and valuable results might bo 
accomplished, I am Burprisod to notice how 
greatly this branch of photography ia neglected 
by photographic and telescopic amateurs. As I 
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guessos. I t involves, though, rather a larger 
parallax (8'S2S) than that now considered the most 
probable. 
I luery 857*15 (p. 211) is, practically, an unanswer-
able one. I n the .outset, " \ V . W," appears to 
imagine that the tides at Loudon Bridge aro, so to 
speak, heaped up under the moou simultaneously 
visible at Greenwich. Would "he be surprised to 
hear that the wave of high tide first raisod iu tho 
Pacific to the west of South America, travels in 
some 10 hours to Kamschatka. I t is about 12 hours 
old when it gets to Now Zealand, and 20 hours old 
by the time it reaches the Cape. I n about -10 hours 
from the timo it is first raised some of it arrives on 
tho oast coast of the United States ; but a portion 
flows eastwards towards the Northern Ocean, and 
41 hours after its start brings high water to the 
avest coast of Ire land. Then it travels right round 
Scotland, down the North Sea, and up into the 
Thames, .where it arrives 60 hours or 2.^  days 
after its first formation ! The tides are not regu-
larly 10 minutes later every day, but sometimes 
more than an hour, and at others only 118 minutes. 
•This is called tho priming and lagging of the tides, 
aud is caused by the different duection iu whioh 
they are attracted by the sun and moon simul-
taneously. I f the earth were entirely covered by a 
' deep ocean, the theory of the tides would bo com-
paratively uirnplo, and, as it is, wo get fair ly 
accurate results for places in low latitudes, on tho 
assumption that the tide is travelling in zones 
parallel to tho Equator. When, though, we get into 
• high latitudes, our ex.: ting mathematical powers fail 
us entirely. I f I understand the concluding part of 
your correspondent's query, I would reply to it by 
taking the Moon of May Sth as an illustration, and 
saying that it was F u l l at l i b . 50m. p.m. U . M . T . 
on that night. B u t (iidt Xnntieul Almanac,*. 77j 
•it was ou tho Greenwich Meridian at 1 IB. f>0 9m., 
and houce by the time it bad become F u l l it is 3 T 
minutes past that meridian, or vertical Bomewhere 
over a meridian 8 1 minutes West of Greenwich. 
B u t at this instant its South Doclination was very 
approximately 21° 21' 48 '. I lenco it must also have 
been in the zenith of this parallel of latitude in the 
Southern Hemisphere; aud, ex necessitate, been 
situated where such parallel and meridian intersect. 
A glance at a map wil l show that they do so over a 
in the South Atlantic between St. Helena and 
C ' j T o w n . " W . W . " wil l hence see how the 
position of the point on the earth's surface whore 
the moon is in tho zenith, may bo found with com-
paratively little trouble. 
A F e B o w o f t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
V A R I A B L E S T A R O B S E R V A T I O N S , 
A P R I L , 1 S 9 5 . /, 
[ 3 7 6 1 9 . ] — T Cassioi'Ei.i; has become a con-
spicuous object, and will be so for several months 
to come. The light-curve is at times very irregular, 
and this star is well worthy of close attention. 
U Orionis passed a maximum of 6 9 magnitude 
March 1th. I t is now declining, and had sunk to 
7'9 magnitude on Apri l 13tb. 
T Ursie Majoris is probably about maximum 
brightness. I t was 7 0 mag. ou Apri l 29th, a we l l -
defined nearly white star. T h e maximum was 
predictod for Apri l 28th, and frequent observations 
about this time are very desirable. 
S Ure;e Majoris parsed a maximum 7 -2 magni-
tude on March 1st. T h i s was predicted for March 
20th. I t has since declined very regularly, and was 
8'3 magnitude on A p i i l 29th. 
R Cygni has again reappeared. I t was observed 
12'8 magnitude on J a n . 22, and has been searched 
for without success on fine night since. The last 
timo it was looked for was Apr i l 10, when no trace 
of it was visible; on tho 13th it was' caught as a 
faint point by M r . Corder (see Enulish Mechanic 
of Apr i l 20), which Bpeaks well for his eye and 
inatrumeut — a Oliu. tilverod gluts reilactor, as on 
Apri l 29, 10 dayB later, the star had only rieeu to 
I T ! magnitude. 
R Cassiopeia- is very fa iut : it was 1 I T magnitude 
Apr i l 11. T h e minimum was predicted for 
March -1; but it lias considerably declined since 
that date. 
Instrument in use C'4in. equatorial refractor. 
Observations have been made on 12 nights. The 
latter half of tho mouth was very unfavourable. 
C . E . P e e k . 
Ronsdon Obsirvatory, L y m e Regis, Dorset. 
M R . G A G E ' S S U S P E C T E D V A R I A B L E 
S T A R — T H E V A R I A B L E I N D R A C O -
V A R I A B L E S T A R . O B S E R V A T I O N S . 
[37620.]—Me. Gaok (letter 37183, p. 112) men-
tions that tho spectrum of 1) M + 55-1610" iB of 
typo I I I . , and that he found the magnitude, March 
21, 8 0 instead of 9 0 in Argelauder. There can be 
little doubt that M r . Gage has detected a now 
variable star. I t will bo seen from tho inclosed 
rough diagram, taken from Argclander, that the 
star lies near E j 050, E s 657, E s 058. These stnrs 
were observed 1892, Apr i l 22, and it is almost im-
possible that if D M + 5.V1010 was then 8 0 mug. 
it could have escaped detection. M y new dome is 
only juBt in working order, and I have beeu unable 
to look at the atar. I find two observations of it in 
the Helsiugfors-Gotha zones 1870, May 7, and 
1S72, May 21, when its magnitude was 9 0. T h e 
*> il?" | t » *o 
v 7nfS TIL*. VoMatu — — 
star is readily found by sweeping from Mizar. I t 
lies 28m. 49s. following, aud 3 2' North. T h e large 
star.in the diagram is mag. 6'5, and is 84 Ursio A n 
opera-glass will easily pick it up as the third of a 
line of stars, the first and nearest to Mizar is SI 
U r f i c , the second ia Birmingham's interesting 
variable, 83 Una}. 
Mr. l'eek was good enough to look at tho anony-
mous red star in Draco, detected here Nov. 29, and 
made a communication to the " E . M . " on Feb. 8 
(letter 37227, p. 567) to the effect that up to J a n . 26 
uo variation had been observed. I t w a s one of tho 
first objects observed as soon as work was resumed, 
and I found it 1S90, Apri l 14, only S-9. I t now no 
longer overpowers its i>luo companion, and the two 
make a lovely pair, very like U Cygni , only fainter. 
I should like to add my testimony to tha value of 
the notus ou variable ttars from tho R)usdou 
Observatory, and am very glad to find that M r . 
Corder is joining in the variable-star work. 
T . E . E s p i n . 
T o w L a w , Darlington, Apri l 26. 
P .S .—Since the above was written I have suc-
ceeded iu observing M r . Quae's star. O n May 1 it 
was 9 0, too faint in moonlight to observe with the 
spectroscope ; the colour seemed barely red. T h e 
third type spectrum of the neighbouring star, 
E a 656, was well seen. ' 
" T H E C A N A L S O F M A R S , " M E R I -
D I O N A L S H O A L , E T C . 
[37621.]—Many thanks to " F . R . A . S . " for his 
reference (3730a) to my little attempt to draw the 
attention of astronomers to tile recent work of 
geologists in re the distribution of laud and water 
on our earth, aud the possibility of its utility in 
solving that problem on Mars. 
I am sanding 30 copies of my note to the R . A . S . . 
iu case thera may bo something in it. I think I 
can realise the scale of these misnamed " c a n a l s , " 
which I take to be huge tide channels. I n steam-
ing up or down the " M e g u a " mouth of the 
Brahmaputra iu the rains, it is often difficult to see 
the banks on either side, even with binoculars. 
There is a strong tide, at times a " bore," aud yet 
not 10ft. of water in mid-stream. 
Most of our large (Delta) rivers are wide and 
Bhallow—features very noteworthy iu this case. 
T h e y cannot be very deep, as sediment and sand 
come down in such quantities that al l hollows are 
at ouce filled up. A very alight fal l of water, and 
there are islands seen all along the bed aa far a3 tho 
horizon—what we call " churs." 
Thero can be little doubt that the dark linear 
markings on - Mara are waterways. W h e n dis-
cussiug this matter with M r . I I . C . Russell at 
Sydney, ho was uot sure that Schaeberle might not 
bo right, and that they were land, aud the pale areas 
wero water, but he did not deny that the invariable 
junction'of these dark lines with dark areas towards 
ouch pole, waa a powerful argument on tho other 
Bide. I fancy this last opposition has settled that 
matter. Having many years ago had a good deal 
to do with the "moulding and cas t ing" in plaster 
of Pari* , I am quite familiar with M . Mounter's 
bubbles. 
I would much like to draw the attention of 
" F . l l . A S . " to this question of what I call tho 
" Meridional shoal." H e will Dud a great deal more 
in it thau at first sight appears. 
I u 1890, I wrote a note on it as the cau36 of tho 
libration, and D r . Common offered to submit it to 
the I t A S. I t waa accepted, but iu consequence of 
tbo expousive diagrams (in colour) was uot printed. 
Dr . Common procured its return, and advised ma to 
get it printed, aud Messrs. Dulau , 37, Soho-square, 
got it out. 
M y reason for wishing " F . R . A . S . " to look into 
the matter is that if this shoal, or area of greater 
superficial density, exists, and thero aro several 
indications of it, then it at once solves several of 
the admitted lunar difficulties. F o r instance, 
Proctor, and seemingly Laplace and Lagrange, 
insisted that tho moou must have an ellipsoidal 
figure to account for the petntUariiiet of the real 
libration. T h a t it must bo egg-shaped, ono end 
kept constantly towards our earth like a fixed solid 
tide, aud it is the pull of our earth on this geocentric 
meniscus which keeps the one faco constantly 
towards us. 
T h e incompatibility of tides with a n egg-shaped 
figure I need not point out. Sir 11. S . B a l l , in his 
instructive little book " T i m e and T i d e , " ignores 
tho ellipsoidal figure, Proctor, Laplace, and Co., 
telling us on pp. 128-9 that it is the tides which 
have slowed down the speed of rotation to what we 
now see. According to him, this " marvellous 
coincidence " of the periods of rotation and revolu-
tion took place " countless ages ago," p. 137, 
when the tides ceased. I t was necessarily also 
when, aa he elsewhere telle us, the moon waa much 
closer to us, aud moved in a smaller orbit. 
Now, what ia it which nowadays coerces the one 
faco still towards us in the absence of tides and ou 
the larger orbital p a t h T h e ellipsoidal figure is 
now put out of court in these now days of " t ida l 
returdutiou," and to my thinking thero is no need 
for it, as local variation in the density of the crust 
can take its place. M y view is that the moon is 
not of an ellipsoidal figure, that tho speed of 
rotation has bean slowed down by tides, as Prof . 
D a r w i n and Sir K . S. Ba l l describe, and that at last 
the area having the greatest superficial density has 
slowly settlod towards our earth, and by that means 
ia held thero aa the orbit goes ou increasing. 
L i k e a piece of sheet lead or a wooden ball float-
ing in water, this area of greatest surface density 
is unit us eo/ens held towards the earth's attraction, 
no matter how the ball may wabble in the water, 
or the moou " librate " in her orbit. 
Proctor and Co. postulated a ^ homogeneous crust. 
Recent geology uud experiments with the pendulum 
show ua that the crust of our globe over vast areas 
is nut of the Bamo density, I am justified in assuming 
that thia meridional ahoal (of which there aro threo 
kinds of evidence) is au area of greater surface 
density, and hence the causo of libration. I take 
it beforo tho speed of rotation was Blowed down it 
lay in the S. hemisphere, and when rotation became 
lebs it Blowly settled towards our earth. T h i s 
would imply that the axis had changed, the S. pole 
coming towards us some 30°, and knowing that such 
an idea would brand me as a " lunatic," I said not 
a word about it for two years, unti l , aa evidence 
kept on accumulating, I ventured to iay the ques-
tion before Prof. G . H . Darwin , and he moat kindly 
replied, to my astonishment (May 18th, '90): " The 
shifting of the axis of rotation in the moon is u n -
doubtedly a mechanical possibility. A largo shift, 
such a s you postulato, is far moro likely to occur in 
the case of a body with alow rotation, as ir. the case 
of the moon, than in tho earth." 
So I plucked up courage and went for that shoal 
in tho paper bofore referred to, especially as this 
view placed the Mare Inibrium, Sereuitatis, Crisiura, 
aud M . Smythii on a gnat circle (perpendicular to 
tho former axis) , a fact which M r . A . C . B m y a r d 
told me he had not before noticed, and it also 
gave me what I was persistently looking for—i e., 
a "belt of solar influence" round the Equator. 
Some structural scar or marking in the surface, 
denoting the ell'ect of solar heat in tho long final-
struggle, ere the vaat polar capa closed together. 
I hope " F i t A . S . " will excuse this laat line, 
which I only write to render the rest intelligible. 
Sibsagar, Asain, Apr i l 4. S . E . P e a l . 
A U R O R A — T E E Z O D I A C A L L I G H T — 
T H E M A N O R A T E L E S C O P E — V A R I -
A B L E S T A R S . 
[37022 . ] - In reply to D r . Veedor (letter 37551, 
p. 191), I have to Bay that a Blight display of aurora 
was Been hero on the evening of Apri l 11. A n 
auroral arch had, I believe, been visible iu the 
northern Bky for soma time, rather low in the 
sky. T h i s brightened considerably, and shortly 
after 11 o'clock I noticed two portions of i t— 
ono duo north, and tho other iu tho north-west— 
form themselves into largo clouds of light, the con-
tinuity of tba arch being brokeu, and the north-
western cloud being the brighter. T h i s cloud sunt 
up a number of very long and beautiful streamers. 
After this tha whole soon faded away , not much 
moro than five nexuntes elapsing bet *seeul the forma-
tion of the clouds of light and the disappearance of 
auroral light from tha Bky. I learn that au aurora 
was seen on the same evening at Ki lwinning , 
Ayrshire. 
Do I uuderutnud M r . W . H . Wood (lotter 375..0, 
p. 191) correctly wheu I t u k e him to imply that the 
Zodiacal light ia a terrostrial magnetic pheno-
menon ': I presume so, for I recollect his saying 
something to tho effect that tho idea of its being a 
solar appendago was tho greatest of astronomical 
delusions. B u t tho Zodiacal light shows no sensible 
parallax, aud tha accounts given agree in substance 
whatever part of the world they may come from. 
H o w , then, can it be a phenomenon occurring 
within tbo limits of the earth's atmosphere! Little 
of a de finite nature as we know about it that seems 
to be agreed upon, surely enough is clear to cxcludo 
tho cause suggested. Uut, indeed, it is surprising that 
so little is known of this phenomenon. I f you look 
into many astronomical books you wil l see practically 
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kind - "eliuition that will be attainable, or the 
amount of detail that wil l he visible. 
I have been looking through lists of the sucessful 
(and defeated) candidates in the recent General 
Elect ion, with a view to ascertaining how far the 
interests of Science havo benefited or suffered by it , 
and am disappointed to And how very feebly those 
interests are represented in the new House of 
Commons—or , at any rate, how very few names of 
m e n known in the scientific world appear among 
tboso of ita Members. S i r John Lubbock is re -
elected for the University of London. M r . H . M . 
Stanley, the famous geographical explorer, sits for 
North L a m b e t h : M r . Peun, the wel l -known me-
ehsnieat engineer, for Lowisham; Prof. Stuart, a 
lan rod physicist, for Hoxton ; and Sir 
• th, a geological paradoxer, for South 
bile V. r. J . Fletcher Moulton, S ir E . J . 
>r D a r w i n , and Sir H . Roscoe disappear 
ouse altogether. T h e defeat of the last-
itleman may possibly have the effect of 
•.at adoption of the Metric system re -
d by the "Subset Committee," over 
| -resided ; and instead of its being made 
we at once and compulsory by 1897, we may 
uceivably enter the 20th century before our 
country shopkeepers are compelled to measure silk 
by the metnY, sell butter by the kilogramme, and 
retail be t by the litre. 
One - 'Id be curious to know what can be the 
" couv.' ig reasons " which " S. M . " (letter 3791S, 
V o l . L X L p. 580) fancies he has shown " f o r 
believing that tho planets move in a resisting 
t x 3 C l l u H 6 ] , u must be ignorant of the 
' "'intents of the question he undertakes to 
"re is unaware that, if the planets moved 
ng medium, their orbits would cease to 
-ing curves, and they would, one and al l , 
describe spiral paths until they fell into the sun. 
T h i s being so, his hypothesis that Martial aurorie 
are caused by the friction of the planet's atmo-
-hore against tho :cther (!) may (like the woight of 
• elephant in the trite Cambridge problom) safely 
neglected, ] t j the bye, for how many cons scu-
*hs dot's a terrestrial auroral exhibition 
. —and what is the law of its shrinkage t 
There must, I think, be some mistake about—or 
mistlor- j - 'ption of—the " mercurial " thermometer, 
concern' g which " F . J . G . " puts query 86357 
' V o l . I . X I . p. 5S8), because mercury boils at 667° 
•\-.hr. 
• not tell " X . C . " (query 86366, Vol . L X L 
191 :low sugar is coloured ; but I can tell him 
uld lie attempt to sell SB " Deinerara 
hat is not D j m e r a r a sugar, he wil l bring 
raightway under 38 and 39 V i c . c. 63, s. 6, 
•-hie on conviction to a penalty not exceed-
• quest of " A B e g i n n e r " (query 86376, 
1. p. 589) for the name of " a book" for 
J of astronomy is too modest a one, inas-
i no eingle work ever written covers more 
than a part of the subject, even in its most 
elementary form. There is a vast amount of i n -
formation in Chambers's invaluable " Handbook of 
& •,: economy " ; but this is rather a work of reference 
I - rimer. F o r a general idea of the subject, 
would suggest the reading of B i l l ' s 
• uta o* Astronomy," in Longman's " T e x t -
f Science," and of L o r d Urimthorpe's 
. .omy without Mathematics," published by 
iety for Promoting Christian Knowledge. 
F o r mathematical astronomy, he may read up the 
series of articles that I recommended to M r . I f t i l 
579 of your last volume; and may then pro-
that capital book, " Mathematical Astro-
by Barlow and B r y a n , published by Clive 
., London, in their University Correspondence 
series. F inal ly , if my querist proposos to 
- the teleseops for surveying tho heavens, he 
improv * no in Denuing'a "Telescopic W o r k 
light 1.veilings" as his first textbook. I t 
hod by Tay lor and Francis . When he has 
1 tbo works in thiB short list, I shall be very 
to furnish him with the names of others 
posse ng special value in those different branches 
. ' a cience to which they refer. 
ke in letter 37818 (Vol . L X I . p. 438) of a 
ran rained Croinio, who had been writing 
. Sc!" oarolli on the subject of the explosive 
of the planetoids, and had received bo 
tly oimon-sonse a reply from the dia-
led .nomer of Milan as might well have 
I SJSJ with a more modest opinion of his 
n claim to mstruct the world. B u t , if I may 
-" from the Belfast livening Telegraph of the 
nst., be and the irrepressible M r . Rsdfern 
lave been trying further to advertise theni-
by sending a publication cheerfully entitled 
• • Crae!: of Doom," M r . K e l l y to M . F l a m -
• - ei, and M r . Cromie to M r . Gladstone. The 
I of boss mont distinguished men, read 
u t' ine*, are vory instructive. M . F l a m -
i, v MS courtesy, as everyuue knowa. is on 
vith 'na brilliant ability, writes to Mr . ' Kelly : 
> Crack of Doom* is no ordinary work ." 
was "nly to be expected.] " I t plunges us 
aauy 'Hysterics" [no doubt ubout i t ] , " the 
It relu' . of which interests the reader from 
the first page to the last. F o r , m y part, I find 
that these works, inspired by the study of forces of 
nature the essonce of which is still unknown, are 
incomparably more interesting than the society 
novels, which resemble each other so much that the 
last page can be guessed from reading the first." 
T h u s gently does the saeant of Juvisay let down the 
effervescent astronomical phenomenon of Belfast. 
A book ou any subject of physical science, " the 
essence of which is still unknown"—e.g . , Julea 
Verne's " V o y a g e to the Moon"—must be poor 
stuff indeed if it do not exceed in interest the 
reams of hopeless twaddle which pour from the 
PreBS in tho shape of " Society novels," aud I can 
fancy our famous French confrere performing that 
operation idiomatically known as laughing in his 
sleeve as he penned the worda I have been quoting. 
B u t , of course, M r . K e l l y looks upon them as au 
invaluable tribute to the truth of the views a d -
vanced in " T h e Crack of Doom," and parades them 
accordingly. Hav ing aeen what he has extracted 
in the way of commendation from Juvissy, let us 
now learn what M r . Cromie has received in the Bhape 
of an advertisement from Hawarden . " Dear S i r , " 
writes our great ex-politician, " I thank you for 
your courtesy, aud am reading the work with in-
terest. Y o u wi l l , I am sure, forgive me for sayiug 
that I am gratoful to Science for all that it has done 
and is doing ; but Christianity stands in no need of 
it, and is as abla now as ever to hold ita own ground. 
— Y o u r s very faithfully, W. E . Gladstone." This 
is very unkind. Here is an author trying to give a 
leg-up to Christianity ( I do not say this irreverently), 
and M r . Gladstone tolls him, totiilem verbis, that it 
can actually dispense with the aid of the work 
submitted to his criticism 1 So much for the 
attempt of Messrs. Cromie and K e l l y to bring them-
selves into notice. T h e y ought to, and doubtless 
wi l l be, truly grateful to me for affording this 
additional publicity to their self-advertisement. I 
wonder whether it wil l occur to them to indicate 
that gratitude by jointly presenting me with a 
testimonial for thus calling attention—free, gratis, 
and for nothing—to their moat recent effort to puff 
themselvea'{ 
I must congratulate you on the manifest improve-
ment in a small detail in connection with the 
appearance of the first number of a new volume. 
I mean its issue with the leaves beautifully and 
regularly machine cut. Anyone who has hitherto 
himself attempted to cut the Enqush Mechanic in 
a railway train without a proper paper-knife will 
appreciate this boon thoroughly. 
The stationary appearance of the meteor which 
you describe in tho fourth paragraph of your 
"Scientific N e w s " on p. 13 admits of the easiest 
possible explanation: it must have been travelling, 
what sailors call " stem on ," or straight towards 
the obierver. 
Perhaps I may supplement paragraph four of 
Major Battersby's letter (37969, p. 14) by saying 
that an excellent idea of a differential coefficient 
may be derived by the student from M r . A . Knox ' s 
"Differential Calculus for Bsgiuners ," published 
some ten or eleven yearB ago by Macmillan. This 
is a very good little book indeed. 
I t would be quite useless to send up diagrams 
to-day, as I know from experience that they would 
not, or could not, be engraved in time for next 
week's paper; but if I am spared, I hope to begin 
my next letter with an illustrated, description of 
M r . Burckhalter'a nioat ingenioua invention. 
M r . Forsyth (query 86388, p. 22) is not correct iu 
his calculation ( I say nothing about 57 7918 inches). 
I f he will divide l in . by 3.600 (100 yards) he wil l 
get the sine of 57-29578". Here is the work :— 
1 log. 0 0000000 
3,000 log. 3-5503025 
57-29578' log. sin. 0-4436975 
I n reply to " J . B . S . " (query 80391, p. 22), the 
sun is only due west i a Loudon at 0 p.m. ou the 
daya referred to. O u the 21st of June he is west at 
4h. 59m. 33s. p.m. apparent time—aud so on. 
" B . H . " (query 86392, p. 22) cannot find the 
time of Bunrise and sunset for any other station 
from merely knowing the Greenwich time a t which 
they occur, unless that station has the same latitude 
as Greenwich ; but must make independent calcula-
tions for every fresh latitude. T h e mode of doing 
so is described ou p. 173 of your L V I t h Volums. 
I n answer to " C . C . " (80401, p. 23) the book to 
which he refera is published by W. and I t . Chambers, 
of Loudon and Edinburgh, under the title of 
" Mathematical Tables ." 
I am sure that everyone who reads those lines 
wil l be grieved to hear that the famous astronomer 
of Mount Hamilton, Prof. E . E . Barnard, has been 
within au ace of losing his life through a fall from 
a high rock on the mountain side. Happily—most 
happily—the accident was not fatal, aud the latest 
news is that the eminent discoverer of Jupiter's 
V i h Satellite ia iu a fair way of recovery. I t is in -
teresting to know that prior to his most narrow escape 
from death he had been repeating his measurus ot 
Juno, Vesta, Cores, aud Pallas, and that thoy agree 
admirably with tho series which he made last year. 
I fancy that we now know the diameters of these 
small bodies with at leaBt as much accuracy as we 
do those of Jupiter's Satellites. 
A F e l l o w o f t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
D O U B L E S T A R S . 
[37987.]—Notes upon double stars have of late 
been very infrequent in tho columns of the " E . M . " 
Somewhat singularly also, this ephore of observa-
tion receives little attention from tbo B . A . A . 
There is a Doublo-Star Section in name ; but while 
other sections flourish, it languishes. T h e only 
work it has done that I can recall is that reported 
in one of tho Journals, to which only two members 
contributed, and of these the only one deservor. ••: 
mention hails from the Southern Hemisphere, 
that practically the work in Brita in in this di-rec1 on 
is a complete blank. 
Some amateurs find it tire.iome to look un s a w 
pairs, and no doubt this is a difficulty which dis-
courages. But with a littlo comparison of placos 
with thoae of known stars success is easier, and 
then interest revives. As au example, I wi l l take 
tho neighbourhood of A Cophei, which is an easy 
naked-eye star. A Slade micrometer is of assist-
ance, as giving tho exact direction of motion and 
approximate measures of relative position ; but a 
wire on the diaphragm of a Huyghenian will 
answer, and the diameter of the field wil l serve for 
iluding. T h e positions ia what follows are al l as 
taken with a focus of 80in. and a Slade micrometer, 
and the divisions, which are 1' on 0ft., are treated 
as equalling 64' ou 30in. 
Preceding \ 21V and 6' S . ia 11 aud 12 Cephoi, 
nearly equal stars, S I "4" apart at 310°. T h e pre-
ceding atar ia a close double, about 140^ 0*6'. 
Coming back to \ , there is a pair about 8th and 
loth, 18'N. and 1 ' F . , about 4' apart at 3 4 5 ° + . 
This pair is easy in 4in. 
T h e n 22i- N. of this, rather undo* 2' F . , is 3 370, 
7t aud 11 1, 150° 3", also to ba seen with 4in. 
"About St" p. ft 376, 6J' N. , ia 15 Cephei, easy in 
4in., 6i and 11,190' 12". 
About 01' N . of 15 Cephei and 4.1 F . is 2 2S00, a 
coloured pair, the larger being ruddy yellow ; 7'7 
and 9-3, about 255° aud 4" or 5', another easy pair, 
visible iu 2' in . certainly. 9' N . and F . is (3 474, 8th 
and 12th, 340' 10"; and 15' N. , a little p. 1' 5860, is 
(3 695, 8 3—10 8, 140° 2-9 . Theao three form almost 
an equilateral triangle, aud are all visible in field of 
Slade at once. 
About 3° due N . of I 1 and 12 is a group of 
naked-eye etars, 18, 19, and 20 Cephei. 19 is a 
pair, 5-7, 116, 19 4", 94% easy for Gin., and the 
surroundings of 19 are very fine, and would take 
some time to describe, ft 990 is same declination as 
19, and 48' N . , and I find an unidentified pair, 
21 p. 18 Cephei 13|' N . T h i s pair ia less than F 
apart at 225° + , and 81 magnitude, or thereabouts. 
I hope Bomeamateurs may find pleasure in traversing 
this field. E. H . 
C O R R E C T I O N S T O E S P I N ' S " W E B B . " 
[37988.]—I have just gone over the southern 
double stars given in the new edition of Webb's 
" Celeatial ObiectB," on pp. 251 to 258, and find the 
few errors and omiaaions noted in the foil owing list. 
I do not think I can do better than isso I it through 
your journal , which baa such an unrivalled cir-
culation : — 
Most of the l t . A . ' s a r e in error 0- lm. to 0-3m.,tho 
dec.'8 1' X Toucani Oh. 4S'4m. This should bu 
M T o u c a u i a u d the R . A . Oh. 6P2m. 
3116.—Road h 3416. 
H Phceuicis. — T h e chief star is a close douhlo 
(S 1 discovered by Sellors 28°, , 4 and 4) . 
A 3447.—(5 1881-8 gives 87 J 2 1". 
6 ( P j E r i d a u i — B e a d G { p ) I'iridani. 
3527.—Itead /• 3527. 
/ ' Eridani .—Maguitud s are unequal. 
y Caoli .—N j t jl's discovery ; measured long 
by Jacob. 
h 3836.—Wrong ; it is A 23. 
\ Oauia Maj.—Co-ordinates erroneous. S J L , 
6h. 24-9JI. Dec . — 32" 18". A binary ? S IS93, 
3 7 ° , 1". 
Russell 63.—This is / . P. ippn measured as A 30 
over GO years ago, although claimed as a discovery 
by ltuBsoll. Tho chief st ir is a close double S 7,0-7 . 
K Puppis .—Ii iad K P a p a s . 
2 Vulttutia — Kead i Votantis. 
A 4058.—This is / l'uppia, a tine double neglected 
for 60 yoara. 
Itussel 80.—This is S i n t . 91, and was also, 
previously to Russell's observation, noted at th" 
Cape. 
h -1101.—This is A Vulorum. 
ltussel 85.—This is I I Ye lomn' (Russel l , not 
Russul) . 
i Art-in.—Should bo » Argiis (Upsilon, not [ol 
A f3f}3.—Tae measure quoted is very discord:-. • 
il Cirina: .—Should be g C a r i n a (not gauiur.: 
small '/ in italic). 
,1 Hydra- — A t least half a magnitude o . 
botwuen components. 
7 Ceutuuri .—A culehrated binary. 
A 45G3.—R.A. 12h. 55-Oui. 
A i . o . 30 , 1 8 0 5 . E N G L I S H M E C H A N I C A N D W O U L D O F S C I E N C E : N o . 1 5 8 * . 4 1 
376, 
long ago 
Ituiiel '223.—Should bo Rusnoll 227. A triple. 
•Ii72.—MfcgnltlKMl should bo 6 and 0 (not 4 
0, tlio Syduuy Observatory estimation being 
worthiest, 
, Circini.—Co-ordinates wrong, R . A . H h . 34'4m. 
i).x. - 0 1 ° 32'. 
• l.upi.— Mags. 4-2 and 7 2 about (not 5 and 8) . 
..' Lupi.—Should be ;/ L u p i . 
iL«m. O u o r y / L u p i ( i t a l i c / ) . 
n I.upi.—Tho Sydnoy Observatory distanco 7 T 
worthless, it is nearer 16"; seo measures by A, 
J and T . 
I rian.—Should read e Trianir . Austr . 
litissol 270.—Should read Russel l 274. R . ' s 
citiiiiato is very looso, soe recent moasuros ; distance 
<)•;• (not 0-3"). 
/ ' Ir ian.—Should read i Tr iang . Austr. 
Ratsel 278.—Should road A 201. A s , although 
annexed as a now discovery by Russell in 1880, he 
had measured it in 1871 as h 4847, but again 
erroneously, as Dunlop discovered the double 70 
ycarB ago. 
h 49*$.—Distance 4-8", not 8". 
/. .'.011.—Binary, poriod 142 years (Sellors). 
h .".Oil.—Sydnoy Observatory measure given is 
worthloss. Bollock givoa 1886, 259' 2-6", 6 -5 -8 -5 . 
Kussel 308.—Should be RusboII 314. 
f, Oruis.—Dac. is - 44" i: 
h .Villi.—Tins is really A 248, Russell's error 
being followed. D e c . is — 50" 51'. 
kussell published two lists or more cf bis double 
«t.-irs. The numbers given are from his official list 
published by the Government of N . S . Wales . 
R . T . A . I n n e s , F . R . A . S . 
Sydney. 
W R I T I N G E N G L I S H - R A I L W A Y 
S P E E D . 
[37H39.]—On"e may quite sympathise with " G / s " 
remarks, in letter 37983, respecting the habit of 
dropping pronouns and articles in writ ing. Such 
writing does more than annoy—it grates. B u t 
" G . " ia wrong in assuming that those who adopt 
the stylo he complains of do bo deliberately, aud 
" thinking it looks smart ." T h e habit is traceable 
to the telegram and the postcard, which have 
ht people how to make communications with 
the use of a minimum of words. " G . " would 
KCarcefy propose to closo those columns to the con-
tributions of tho commercial class, and it is not to 
bo oxpectod that people who find a certain style 
I itMstactodbf UBod in their ownsphere wi l l suddenly 
apprehend the necessity for one they are unused to 
when writing a casual note through the Edi tor to 
their follow-readora of the " E . M . " I think that 
if readers of classical tastes wi l l remember that 
ellipsis is, after a l l . a recognised principle iu 
(rrammar; if contributors wi l l remember that 
j rmtod matter should preferably conform to a 
literary model: and if tho E d i t o r continues to 
watch the interests of readers—we shall get on. 
As railway speed is attracting somo attontion, I 
naoto an old and UBoful rule for calculating the 
ij eed of a train, for the benefit of the passenger 
I carrios a watch, and can soe the quarter-mile 
tat Divide 900 by the number of seconds occu-
, . in going a quarter of a mile, and the quotient 
tun miles per hour the train is travelling at. 
R a t i o . 
T H E S O - C A L L E D R A C E TO A B E R D E E N . 
37990.]—! cannot altogothcr agree with M r . 
rott a'l reply to " H e u o s t a t " (query 86339). 
Ierase to the EaBt Coast and West Coast com-
! nies, Mr. Strotton tells us : " I t is clearly proved 
I it what ono can do the othor can do." F a r from 
'• is loing tho fact, al l that is proved at present is 
I it tiio West Coast companies, by running a very 
I -fat "pedal, allowod to make the boat of its way, 
UTing no fixed schedule outside the company's 
private working time-tables, can roach Aberdeen in 
w .at In minutes lofis time, on an averago, than an 
1 a* Coast train of nearly double its weight, 
r "'rioted to a fixed schedule appearing in all the 
; .Hie tioio-tablos. W h a t the E a s t Coast companies 
' aid do if thoy choso to compoto undor equal 
: bona, by running an Aberdeen special of five 
' : »ix coaches, an., making the boBt of their way, 
»l hive yot to loam. B u t , judging from what 
7 bavo been doing lately with a train of twelve 
ft coachos, we can venture a safe gueas that, 
neglectod I rath conditions, thoy would make anything 
gamma, hut 
oppncntB have yot Bhown us look " v e r y 
-•li pot itoes," indcod. 
to " Ilolioatat," he wi l l find all the times 
ist CoaRt trains in the current " B r a d -
Tho distances aro :—Grantham, 1055 ; 
- ISS ; Newcastle, 2GS' ; Edinburgh, 392* ; 
,446; Aberdeen, 523. The fastest section 
m i to York, 82J miles iu S8 minutos, 
e ppecd T h e West Coast train stops 
'' I 'rew«j Carlisle, Stirling, and Perth , and as 
Uiues in tho working book are only nominal, 
. us useless for all practical purposes. T h e 
>>. are certainly not running their compounds, 
» "• r o quite unsuitable for such w o r k ; but 
1 been cluolly relying on the old " President " 
clans. Tho G . N . R . ubo their eight-footors, of 
course ; No. 1004, cylindors 19J by 28, has 
frequency run with the train between King ' s 
Cross and Grantham. O. P. 
R A I L W A Y R E M I N I S C E N C E S . 
[37991 . ]— I t may interest tho writer of the original 
lotter on this subject to know that all the old v i a -
ducts on the S. Dovon are now replaced by stone 
ones, and most of those in Cornwal l . One of the 
large Cornish viaducts is now being rebuilt in stone 
while in use. Al l the S. Devon below Teignmouth 
is doublo line, and much of the Cornish section has 
been, or is being, doubled. W . P. M . 
E A R L Y G R E A T W E S T E R N E N G I N E S . 
[37992.]—To M r . Sekon (37978) I would only say 
that if " Whishaw " does not agree with the Ha igh 
Foundry specification, " Whishaw " is wrong. T h e 
drawing ia right, and Brunei signed it. 
The Snake and the Viper left Ha igh Foundry ou 
tho 31st J u l y , 1838. There was not then ra i lway 
communication a l l tho way to London open; but 
the engines, aftor a deal of trouble, were got over 
the contractor's temporary lines v ia Birmingham 
and Rugby . L o c o . N o . 6 . 
[37993.]—If M r . G . A . Sokon would devote a l l 
his attention to the subject under consideration, 
and not descend to uaoleBs abuse, this discussion 
could speedily be brought to a satisfactory con-
clusion. 
M r . Sekon says (lotter 37978) " that it is certain 
that M r . Strettou knows nothing about the Ha igh 
Foundry engines and the A j a x . " There is no 
truth in the statement, as a very few facts wi l l 
show. 
I n 1892, when acting officially for the Chicago 
Exhibit ion authorities, I received instructions to go 
to Liverpool and to Wigan to inspect the early 
working drawings from which the engines A j a x , 
Planet, and Mercury wore built by Mather, Dixon , 
and Co . , and the working drawings from which the 
Haigh Foundry engines were built, and, if possible, 
to arrange for the originals to bo Bent out to the 
exhibition. I examined the drawings, secured 
them for the exhibition, and had them forwarded ; 
but before they left this country they were photo-
graphed, and the dotailed statement was copied. 
I have upon the table before me the photographs, 
and annex for publication the copy of the detailed 
statement :— 
[COPT.] 
Mather, Dixon, and C o . , 
Liverpool, 1838. 
Details of three locomotive engines for the Great 
Western R a i l w a y Company : — 
A j a x , No. 15. 
r i a n e t , „ 17. 
Meroury, „ 19. 
Pasaenger engines running upon six wheels. 
Gauge of rai lway, 7ft. 
Diameter of cylinders 14in. 
Longth of stroke 18in. 
Diameter of driving whools 8ft. 
Diameter of small whoels 4ft. 
F r o m rails to top of frame 4ft. 
f t . in . 
F r o m front of buffer beam to loading centre 4 10 
F r o m leading centre to driving centre . . . . 6 6 
F r o m driving centre to trailing centre . . . . 6 6 
F r o m trailing centre to back of frame . . . . 2 6 
Tota l longth of engine 20 3 
Whee l base 13ft. 
F r o m rails to top of c h i m n e y . . . . 15ft. 
F r o m rails to top of boiler casing Oft. 
Length of barrel of boiler 8ft. 6in. 
Diameter of boilor inBide 4ft. l i n . 
Number of tubes, 96. 
A j a x deliverod 30th December, 1.838; r i a n e t and 
Mercury dolivored 31st December, 1838. 
I n view of al l tho above facts (which havo alroady 
been previously given in anothor journal ) , M r . 
Sokon takes the extraordinary courso of writ ing 
that M r . Strotton knows nothing about the A j a x . 
Now as to the I l a i g h Foundry engines. Tho Haigh 
Foundry Compauy only constructed two locomotives 
for the Great Western R a i l w a y ; the drawings show 
that thoy woro named Snake and Viper. T h e y had 
the Haigh Foundry valvo gear, and this M r . Sakon 
appears to think is geared. A s M r . Sekon tollB us 
iu his own book, this gear gave troublo, but he does 
not tell us what the difficulty was. T h a t trouble 
was the result of the drivers not understanding that 
if they " r e v e r s e d " when the engines were running, 
the forks and the pins broke oil . T h a t caused so 
much trouble, that in the end M r . Gooch removed 
the gear and put in some of his own improvements, 
after which the engines worked satisfactorily. 
I am interested to read the letter of M r . Li t t lo -
john (37980), because he, having an independent 
set of drawings of bis own, is a moat complote check 
upon any BtatomentR which I may make; and it 
might throw light on the matter if M r . Li t t l c john 
would mnnt carefully compare- all thn dr. .wings in 
hiB possession with the details which I give in tho 
table, p. 18. I may, however, point out that the 
date of the Morning Star was 1838, not 1839, a . 
printed. 
The quotation given by " G . W . R . , " p. 19, 
shows clearly the opinion of M r . Acworth, and it 
must be admitted that ho is one of tho greatest 
raUway authorities of the day. 
C l e m e n t E . S t r e t t o n , C . E . , 
Saxe-Coburg House, Leicester, A u g . 23. 
[37994.]—I AM pleased indeed to seo tho Great 
Western history in your columns, and I can add 
that Messrs. Charles Taylour and C o . , of tho 
Vulcan Foundry, in 1837, recoived an ordor from 
the Great Western R a i l w a y Company for throe 
passenger engines, to be constructed from the 
designs submitted to the directors by M r . Taylour. 
These engines were namod Vulcan, .1', >lus, and 
Bacchus; they each ran upon six wheels, had iuaido 
cylinders, outside frame and outside bearings, the 
driving axle-box being above tho frame. 
f t . in . 
Diameter of cylinders 1 2 
Length of stroke 1 4 
Diameter of driving wheels 8 0 
Diameter of .small wheels 4 C 
Whoel base ; 13 0 
F r o m front of buffer beam to leading ceut.-c 3 5 
F r o m leading centre to driving centre 0 7 
F r o m driving centre to trailing centre 6 5 
F r o m trailing centre to back of frame 2 4 
Tota l length of frame 18 9 
Length of boiler barrel 8 0 
Diamoter of boiler barrel 5 C 
Firebox, inside measure— 
Length 2 6 
Width 3 9 
Depth .- 1 0 
Heat ing surface of firebox .'iO^aq.at. 
Heating surface of tubes 6o21 ,, 
Tota l 702J „ 
T h e above three engines were delivered in i i o i m 
at London early in January , 1838, and thoy boro a 
plate with date 1838. 
Messrs. Tayleur and Co. rooeived an ri or for 
threo engines, to be namod Apollo, Neptune, and 
Venus ; thoy wore of same dosign as Vulcan, but 
had the firebox 2in. longer, and the whooi-baso 3in. 
longer. These three engines were delivered in 
steam at London during the last week of December, 
1838, and bore date 1833. 
Warrington. L o c o . N o . 6 . 
H I S T O R Y O F T H E G . W . R . 
[37995.]—In reference to M r . L . G . Bomfoi j . ' . . 
letter (37962), I am in possession of ft drawing of 
the Great WeBtorn, 1810, as it was from 1847 to 
1860, with the domed firobox. Thr> four leading 
whoela are 4ft. diam. I copied it from a fast-
fading photograph, and in a week or so I wi l l soud 
a copy to the " E . M . " S i r D . Gooch's model of the 
North Star has also a domod firebox. 
London, W . H . G r e e n l y . 
N E W L . B . A N D S . C . R . E X P R E S S E S . 
[37996.]—Would it not be interesting to know 
the portion of the road M r . 11. B idworth had his 
big run on the L B . aud S . C . R . from Victoria to 
Portsmouth by the 10.30 a .m. oxpress (lotter 
37976) ? I t would be interesting to know the date, 
and by what means the writer got his data. H a d 
he a centre-seconds watch, and how were his 
distances defined ? Telegraph posts aud i..iiertonos 
on a rai lway are not always to be trusted . r . i.ning 
speeds by. J o h n H . Ghudruars . 
C O L O U R A N A L Y S I S . 
[37997.]—The publication on p. 188 of your last 
volume of an articlo by D r . Marcus i.e.i jamin ou 
" A Mechanical Colour T o s t " lod to somo con-
troversy which, it may bo hopod, did some good in 
causing people to think. There was somo miscon-
ception of the object, which is Bimply to deviso a 
method of enabling anyono to know what colour is 
meant by " cruBhod strawberry," " ecru ," " hussar 
blue," Sec—all trade names without any definite 
colour distinction about them—except to those who 
know, by having samples before them. I soe that 
M r . J . H . P.illsbury, of Maiden, , Mass., has in 
Nature quite a long letter on the subject, from which 
you can probably find room for tho following 
extract, which bears pertinently on the subject, 
without bothoring about old discussions concern-
ing throe primaries or soven primaries. Tbo 
standards of colours proposod to be adopted woro 
published Borne time ago iu wave-lengths, as rod, 
6587 ; orange, 6085 ; yellow, 5793 ; groen, 5164; 
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propellers, tho engines to bo capable of g iv ing 
23,00011 1'., and a speed of 23 knots on a dis-
placement of about 8,000 tons. T h e American 
experiments with three propellers do not seem to 
have been quite satisfactory ; it remains to be 
seen whether other builders wi l l bo more suc-
cessful. T h e subject is one which might possibly 
be taken i n hand with profit by inventors. T h e 
principal question EeemH to be. W h a t is the best 
position for the third propeller l- I t does not 
seem to bo of much use when plactd benoath the 
keel amidships. H i g h speed is wanted, and 
inventors havo their opportunity. 
W h e t h e r it ia that the cycle as at present con-
structed has reached perfection, or whether 
inventors are wuit ing unti l the law is amended 
to permit tho application i f } motive power to 
vehicles, there is scarcely a n y t h i n g new to noto 
in tho Stanley Show, which is aga in held at the 
A g r i c u l t u r a l H a l l . T i r e s seem to occupy the 
greatest attention, tho pneumatic variety hav ing 
quite taken tho place of the solid or cushion, and 
thero are also one or two developments in tho way 
of chain gears. H o s t of the firms whom we have 
noticed on previous occasions havo good exhibits, 
notably tho Metropolitan Machinists ' Company, 
who show BOino twenty machines to Buit a l l 
classes of customers. A s ign of the times is the 
number of machines adapted for the use of 
ladies. 
USEFUL A N D S C I E N T I F I C NOTES. 
L i g h t h o u s e s . — The following figures show the 
great power of aome modern lighthouse appuratua 
in uao in the Trini ty House and Northern L i g h t -
house Services : —The Is le of May light (F i r th of 
Forth) has a calculated intensity of no less tbau 
20,000,000 candles to each fhuh, while the St. 
Catherine's (Isle of Wight) electric light, calculated 
on the same basis, has a strength of beam equal to 
o,000,000 candles. T h e power of the L a Heve elee-
tric light is stated at 23,000,000 candles. T u r n i n g 
now to tho ordinary lights, where paraffin-oil is the 
illumiuant, the following may be mentioned ae 
being of very great power :—The Bibhop Rock 
(Seilly), biform, with two eight-wick buruerB, and 
hyper-radiant apparatus, gives a flash of 175,000 
caudles. T h e Eddystone, with two six-wick 
burners, and first order apparatus, gives a flash of 
75,000 caudles. Sule Skerry, with one Bix-wick 
burner and hyper-radiant apparatus, gives a flash 
of 74,000 caudles, and F a i r Isle North (Sumburgh 
Head) , one six-wick burner, aud hyper-radiant 
apparatus, without upper and lower prisms, gives a 
fl lah of 72,O00c.p. 
A W o o d e n S t a n d f o r a 4 0 0 d o l s O b j e c t i v e . 
— T h e following ia told by the owner, in whom we 
{.imertcan Monthly Microseop c il Journal) have 
lu l l confidence. I n J u l y , 1895, the l-75in. objective 
was in Maine, and no stand to use it with. M r . 
R . B . Tolles had strictly charged that it never 
should be used save on a first-class stand. Indeed, 
till now it had not been uaod on any but a 300dols. 
Tolles or Zsutmayer stand. B u t F r o f . Moody, of 
the A u b u r n High School, was anxious to look 
through it, and the time waa ahoit. S i reaort was 
made to the Ir ish Brothers mill at Buckfield. White 
pine 13in. by 4in. by 2in. was planed Bmooth. I n 
-ha median flat line 9in. from the end, it was 
instantly bored by a machine auger t-quare through, 
with a hole which, after reaming, received the 
Boston optical works clinical stand. T w o strips of 
nine Gin. by Jin. by Jin. were nailed flatwise to the 
bottom 2in. sides, projecting 2in. each wuy for a 
base. T w o like strips were nailed flatwise to the 
2in. sides, l i n . below the hole and projecting 4in. 
in one way for a stage basis; 3in. by 51in. by Jin. 
pine formed a stage; 2in. by Jin . by |iu." in 
duplicate held a l i n . aud 2in. ocular for a con-
denser by a piece of thick paper 8Mn. by l i n . , 
folded with ends even, and held botween the 
duplicate pines by two small iudiarubbcr bands. 
T h e loop held the ocular. Thia pine stand wus 
successfully used with the l-76io. aa follows: — 
Object, human red blood corpuscles, dry and un-
covered ; suitable field formed with a £in. objective 
OB clinical stand, which was thtn placed in pine 
ttand a;; t the narrow edge of an oil-flame (after 
D r . O . >.. Holmes). I t was arranged so that 
flame, object, condenser, objective, and ocular were 
in central alignment. The l-75iu. was then sub-
stituted for the i i u . objective, focussed, aud con-
denser moved bo as to give the beat illumination. 
Besides Prof . Moody, hundreds looked through this 
objective on a pine stand. . . . W h e n Mrs. 
Virginia M . Ir i sh saw the pine stand, she Bttid 
" They (her husband and brother) must make you 
a better one from bird's eye maple." T h e y did, 
burying the side pieces in tho body, and mounting 
the condenser on l i n . by 2Jin. by 5j io . maple, with 
a hole midway to lit condenser. I t is an improve-
ment. 
L E T T E R S TO T H E EDITOR. 
[We do not hold ourselves responsible for the opinion* of 
our correspond, nt*. The. Editor respectfully requests that all 
communications should be drawn up as beiejty as possible.] 
All communications shou'd be addreised to the EuITOB of 
the. English Mechanic, 3J-.>, Strand, W.C. 
All Cheques and Post-office Ordtrs to be made payable to 
Tub 8'ritANu Navvst-Ai-au"Cumi-anv, Limitku. 
In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, vUl oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 
" I would have everyone write what he knows, and as 
much as he knuws, but no more; and that not in thia 
only, but in all other subjects: For such a person mav 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that aa to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks; a vice 
from whence great inconveniences derive their original." 
—Montaigne's Essays. 
S O M E N E W R E D S T A R S A N D S U S -
P E C T E D V A R I A B L E S T A R S . 
[38250.]—Latkly, while sweeping from Perseus 
to Auriga, I came across three flue red stars. T h e y 
a r e : — 
(1) B . D . 51-7020, R A . H l h . 311m. , N . 51° 10 8', 
mug. 8 9, 1895, Nov. 9. 
(2) B D . 50 901°, R . A . I V b . 9 Oui., N . 50° 22-0', 
mag. 9-5, 1895, Nov. 9. 
(3) B . D . 5 0 1 1 1 2 ° , R . A . l V h . 55 Cm., N . 50° 29-3', 
mag. 8 9, 1895, Nov. 7. 
Places for 190O. -The first and third were esti-
mated from comparison stars as 7'7 and 7'6 respect-
ively. I notice that the reflector generally shows 
i c d stars very much brighter than the refleotor. 
B u t , of course, they may be variable, like so maoy 
of these stars. A l l the three have wel l -marked 
spectra of the I V . type. T h e second star is prob-
a c y one of the two stars mentioned under 
E i - B i r m . 82 A. T h e note i s : — 
" E a r l of Rosse (Neb. Obs. p. 40) ; note on G . C . 
820. 1872, O j t . 13, 30' s.f. is a very red 91 mag. 
lr>75, Dec. 1, about 2m. /'., and 12 + S is a very red 
9-10 mag." 
I t is evident that two different BtaTs are referred 
to here. T h e second one escaped the sweep on 
Nov. 9. I looked for it very carefully on Nov. 14, 
but could not find it. I n all probability the star 
wil l turn out to be a new variable. 
Turning over some old observations, I cai 
across some notes on a star in Dslphinus, which 
was observed during some observations of the now 
recognised variable v Delphini. R A . 20h. 40 9m., 
N . 17° 44' (1900). T h e star observed turns out to 
be E x - B i r m . 079 R A . 20h. 33 4., N . 17° 54 8'. 
I n colour and spectrum it is very similar to v Dol -
phin!. T h e observations I made were in 1884, and 
are as follows:— 
1884. June 28 6 4 
„ Sept. 20 0 8 
„ Sept. 25 6-4 
„ Oct . 4 6-3 
„ Oct. 7 6 55 
I looked up the star on Nov. 16, 1895, and found 
it 6 0 ; on Nov. 17, it waa 0-4. I f the star is really 
variable, it has probably some short period, and no 
great variation. I f my suggestion is correct, a few 
nights' consecutive work wi l l definitely settle the 
question. I inclose rough ohort, showing its posi-
tion, and the brightness of stars near it, according 
to Argelauder. T . E . E s p i n . 
Towlaw, R . S . O . , Co. Durham, Nov. 20. 
N E P T U N E . 
[38251.]—I SHAKcnED for this planet, for the first 
time this season, on Sunday night, November 17, 
between 9 and 10 p .m. After ainaitslusji 
poBition in Dae. aud R . A . , I succeoded in fimli?. 
in about 10 minutes, with a power cf 5S (Ktiii 
eyepiece) on au 8' in. Calver rtflsctor. The pin 
as seon with this eyepieco, presents a very suull 
recognisable disc. 
The night being a good one, I had no difli :ul'v 
detecting tho satellite east of the planet wif. 
power of 380, also a star nearly as faints,: 
satellite, N . of the planet, distance about Zir, 
afterwards glimpsed both with 236, but foe-u 
by far the most suitable power. I appond a si., 
diagram. 
Observations of Neptune aro peiLaps raro, 
account of the very little to be seen when 
found ; but, speaking from my own experie-jt 
find tho satellite is visible ia any part of its i 
with S l i u . aperture on good nights, and I i 
make this statement after having fully couti.— 
by many observations duringthe past three v s -
R i t f o r d , Nov. 18. A l b e r t C h a n o 
V E N U S T H E D A Y - S T A R — C O P E R N I C ' 
— M O O N - M E EC O l R S —D A Y O F T . : 
W E E K . 
[ 3 8 2 5 2 . ] - I have to thank " P E A S . " 
enabling me to refer to a previous asSBSnssncsl 
of bis, tho Buhj«c t -mat t f r of which I now : 
indexed under " P I .outs." 
T h e telescopic views I have had of Veuus dsn 
the last few weeks have been very tine; but,: 
garded as a day-star, especially when compel 
with its brightness in January , 1894, I though*, 
very disappointing. 
I was surprised at the superior brightness of'. 
ray-system of Coperuicu", as I observed it at I 
ful l moon, when it almost rivalled Tycho on !: 
familiar aspect of it which causes it to betaken 
or, rather, mistaken—for one of the poles of t! 
lunar sphere. 
The plates accompanying tho third report ef 11 
Moon Section of the B . A A . are bo good and 
nicely graduated, that one felt disposed t o r e 
regret that the director of it had not thought til 
include a similar series in his recently-].'.', 
work. So far as my own experience ;• 
particular field of illustration covered by *.'.• 
has not been bo fully occupied as it nagU 
been. 
Referring to recent correspondence on a : 
day (regarding which readers of the " ! ' . ' 
least, are practically agieed), it has been I an 
with me whether the writer of tho .!/'«• 
should concede bo much to the a m n i o n. s' 
civil time; but I certainly think, if there is I 
room iu the firat table of the auu, that bosm Of I 
tiou of the day of the week should bo append '• I 
one of the following tables. C . C 
N O V E M B E R METEORS-ZODIACAL 
L I G H T . 
[33253.]—The expectation of a great inert! 
the Leouid meteurs this year has baeii disapp 
for the shower seems to show littlo signs ol r»rh • 
as yet, although the maximum is now coming • 
Tho splendid nights havo made it a pleasur* : 
watch for them, aud duiiug the mouth a'>out 1 
metoora have been recorded almost entirely » ! : 
1 a.m. Of these, probably 30 were Leonid', will ' 
well-defiuod radiant in the Sickle at iST 4 • 
though perhaps extending rather nearer to y !•" 
during tho latter part of the displ iy: but »H 
motoora radiated from a point well within lbs 1' 
of tho Sickle. The brightest seen here wa-
equal to Jupiter on Nov. 13, 15h. 48m., en'hni' • 
a flash, aud leaving a bright grocu streak i I 
Coma. 
T o e Taurids have also been fairly active'.' 
20 having been Been, with a radiaut clearly <! 
just above A T a u r i at 68° + 22J°. 
MtjllWrtnf t<li •<'-| 
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r'jst. I n F i g . 114 a n enlarged sectional sketch is 
er»n , showing the brass rod running through the 
n'x a^d pot, together wi th the catch ana stop 
l iu-miath the bottom of the pot at C . 
•laotber yery good stage flower trick, requiring 
very little- preparation, is arranged m this 
s i i E c r : T w o chairs are placed one on each side of 
the staze. having a small table or pillar stand i n 
rtat u each chair. O n the backs of the chairs, 
mcairg to the ground, hangs a velvet or fancy si lk 
tettKSg similar to those used for chairs in a 
inwi--z-room. T h e performer, introducing two 
TJi^arr pots filled w i t h mould, allows the audience 
a : T . i T : i e them, and afterwards places one On each 
: the stands or tables. H e now offers two black 
srffcosrd. covers, open at each end, which are held 
a so that a l l can see through them. These are 
placed over the pots. Af ter a few seconds 
~ey are Taken off, and again replaced; the wand is 
~ » brought into use, and passed round each cover. 
A tea these covers are removed for the second time, 
^jo larte plants stand revealed, one in each pot. 
Ha fact is that behind each chair, out of sight from 
'•i* audience, the two plants for use were placed 
oanssBg upright, covered with a second black card-
aawd cone, which fits easily into the first covers 
s-!wioa*d, and when the covers were removed from 
If ^ c : s * o r ^ x s t time, exposing the empty 
-'.wer-pots, the performer drops the cover for a n 
^stant behind the chair over the second cone, and 
It 
F r o . 116. 
§ j * - '^P , flower and a l l , and replaces his cover on 
pot loaded in this way . Next time he picks up the 
T > ^ b i n the other, and so removes the extraone. 
Bower itself is made up from artificial leaves 
lj^64os»wus in a very light manner, having a 
r 4 . ' ' : * r . T ~ r * stalk. T h e bottom of the stalk has a 
•. ''--"Med piece of metal secured to it, and by 
a, ™ ? a n s it wi l l stand upright in a perfectly 
^4*". ^ a n e r . T h e whole lot is taken up and 
th» ™ ^ P^ r t > * w o c ° n e s and the leaves 
W P'-nt all being brought up in this manner 
*»d p; H 6 represents the outer card cone, 
117a section of the same when loaded with 
F r o . 115. 
the second cone and plant, A A being the outer cone, 
B B the inner cone, C the plant, and D the weight 
at the end of same which admits of its standing up. 
One more flower trick and I must leave them, as I 
feel I have dwelt too long already upon this class 
of tr ick; this last one is called The Mystic Com 
and Growth of Flowert. The performer first shows 
the cone, which in this case is made of thin metal, 
duciug some flower patter, he mentions about the 
rapid growth o i flowers, more especially when they 
are assisted b y the aid of this marvellous cover. 
Introduce the "palmed flowers into the top of cone, 
and in placing it upon the table slip the band which 
holds them off, so that they a l l spring apart. aVhen 
suatficient rime has; elapsed, take off the cover, and 
show the spring flowers first, saying, this is nothing 
to what it w i l l do. and you wi l l show them how 
much further they can be developed. Replace them 
F r o . U S . 
al l into the cone, and place this again upon the 
table. Next time take off the outer cover, exposing: 
now the floral cone, the others being within i t . 
T h i s method varies the trick, and makes a nice 
change in the production. "Vexni . 
F i o . 117. 
artistically painted and decorated, and he places 
his a r m right through it, to show there is 
nothing concealed within i t ; it has no top to it , so 
that the audience are enabled to see through it easily. 
H e now introduces a common flower-pot, shows it 
round, and allows the audience to fill it with mould, 
when the cone is then stood on the top of the pot; 
through the opening at the top of the cone he 
introduces some seeds, and sometimes this is varied 
by the introduction of paper shavings, which are 
pushed in wholesale. I t matters not what goes in, the 
result is always the same; for when the cone, which is 
about loin, in height, has been removed the seed or 
the paper shavings have completely vanished, and in 
place of them stands a beautiful column of flowers, 
a good 6in. higher than the cover which has just 
been removed from off it. Here again, as in the 
last tr ick, there is a double cone or she l l ; only in 
this case it is fitted so close to the outer cone as to 
be imperceptible, and is taken to be the inside of it, 
whereas it is quite distinct, and really the trick one, 
to which are attached the flowers and foliage, ly ing 
flat, however, between the two cones unti l the 
outer one is removed, when, b y arrangement 
of spring sprays which immediately fly "out 
al l round the sides from top to bottom, and also 
four larger sprays flying upwards beyond the top of 
the cone—making the extra difference between the 
height of the cone and the flowers. The great pile 
of Bowers stands revealed; the difference in the 
size in circumference and height between the cover 
and the foliage being truly remarkable. F i g . l i s is 
a sectional drawing of the cones one over the other. 
A , A is the outer, or cone proper, B , B being the 
inner, or shell, cone, to which the foliage and 
flowers are attached, and packed away in the space 
left between the two cones. F i v e of the springs are 
shown .on either side at C , C , C , C , C , the four 
lower ones flying outwardly, and the top ones in an 
upward direction, as shown by the dotted lines. 
T h e spring flowers can be effectively introduced as 
a beginning to this trick. Corning forward with a 
bundle of the flowers done up and palmed in the 
hand, the performer commences—after showing the 
cone empty—by standing it upon his table. I n t r o -
O P T I C A L I L L U S I O N S . 
[38555.]—I W I S H someone would follow " V e m i " 
wi th a series of articles on optical illusions— 
especially those of a portable character, wh ich could 
be used a t bazaars. V . 
O N A N O D A L A N D C A T H O D A L S A Y S . 
[ 3 8 5 5 6 . ]—D T T R E T O some experiments wi th a 4in. 
(Apps) coil and a Crookes vacuum tube I w a s 
much struck wi th the fact that under certain 
conditions I obtained, as others have done, double 
images. A hand was placed on a sensitised plate 
and the tube suspended vertically, the cathode end 
being furthest away . O n developing, four different 
impressions were obtained. T h e experiment w a s 
repeated with similar results. T h e outermost image-
was found to coincide w i t h that given b y the 
cathode or Rontgen rays. T w o of the other images-
might be reflections; "but the fact remained that 
there were certainly two origins oi rays—one the 
cathode and the other unknown. I n the next 
experiment, the tube remaining as before, seven 
pieces of zinc, 5in. long and l i n . wide, were 
mounted in a frame, and placed a t right angles to 
the axis of the tube, thus dividing the l ight f rom 
the tube into eight portions. Para l l e l with the axis 
of the tube were placed three strips of wood, t infoil , 
cardboard: on developing it was obviott3 that there-
were two distinct sources of light. T h e tube was 
now placed horizontally, and underneath were 
placed two quarter-plates end to end. These were 
covered by one piece of thin wood. Under the 
cathode was placed a key, and another under the 
anode. Marks were placed on theplate and on the 
wood at the cathode and anode. The shadow at the 
cathode was found on development to be under the 
cathode ; under the anode two images were found, 
the faintest sharply defined on the mark, the second 
diffused and thrown back from the cathode. T h e 
plates were developed together, and show that the 
intensest action lies immediately under the cathode ; 
the rays diminish in both directions from this point. 
T h e two images of the kevs are of about equal 
intensity. A piece of cardooard was taken and 
mounted on a quarter-plate printing-frame. T h r e e 
lines were drawn upon it—one in the centre, the 
other two a little over an inch from the central l ine . 
A plate being inserted, the central line w a s made 
to lie under the anode. O n this line three r ings 
were placed; on the line nearest the cathode t w o 
rings were placed; on the line behind the anode 
three rings were placed; two other rings were placed 
between this line and the anode. O n developing a l l 
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the rings were found to be double. The double 
images nearest the cathode he one within the other; 
the images behind the anode just touch each other. 
A series « f small bits of brass tubing were substi-
tuted for the rings. T h e tube under the anode, on 
development, shows a circular r ing, and an ellip-
t ical n n g with a long shadow. There are shadows 
of four tubes on the plate. T h e apex of the shadow 
cone lies in the cathode in each case. 
T h e explanation of these results is simply th is : 
T h a t , besides the cathode rays, there are, as wel l , 
anode rays . T h e inclosed diagram wil l explain at a 
elance how the dupbcity of the rings comes about. 
T h e r ing E gives shadows on the plate P at S ' from 
S 1 s l 
(he cathode and S ' f r o m the anode ; in like manner 
the r ing E 1 gives shadows at S 1 and S" respectively. 
T h e anode rays penetrate wood, £ic. , lit-o the cathode 
r a y s ; but other experiments lead me to suspect that 
they m a y have properties of their own. 
T . E . E s p i n . 
T o w L a w , R . S . O . , Co. D u r h a m , March 11. 
R O E N T G E N B A T S . 
[38557. ]—To -DAT while experimenting wi th the 
R o n i g e n rays, I , by misadventure, placed two 
plates (both with the films facing the same w a y ) 
i n a light-tight envelope, and made an exposure bf 
two minutes; when I unfastened the package, I 
found, as already described, that I had two plates. 
T h e y were both developed: the first gave an excellent 
image; the second developed np quite as well as 
the first, but for only a short t ime; the image then 
gradually disappeared, and when the two plates were 
fixed, one was a good negative, the other clear glass. 
T h i s is certainly curious; it is evident that the 
rays had passed through the glass of the first plate ; 
but whether thev had left only a temporary phos-
phorescent or fluorescent effect on the thinnest 
upper film of the sensitive surface of the second 
plate, capable of development, while this effect 
lasted, but not of sufficient strength to produce a 
.chemical change capable of permanent development, 
I a m unable to say. 
I notice with certain samples of brown paper 
(used to wrap the plates in) that the water-mark 
(or whatever it may be called) comes out with great 
distinctness, spoiling the effect of what would other-
wise be an excellent picture of the bones of the hand 
o r foot; this is evidently due to a large amount of 
mineral matter in the paper. I have since found 
T y l a r ' s light-tight paper bags excellent, as one can, 
l y using them, have a dozen or so plates always to 
L a n d . 
M a r c h 11. F . J . R . 
carriage, whilst the engine was being used in a 
launch. I n the front of the figure wi l l be seen 
the steering-wheel, which engages a spur-wheel on 
the under-carriage by means of a small spur pinion. 
I do not consider worm gear quick enough, unless 
geared up. T h e steering-wheel is just above the 
knees of the "o f f" front passenger. The two 
upright levers is for the purpose of starting, stop-
ping, and reversing the driving-wheels—by which 
means the car could swing round on eitber hind 
wheel as a centre, or upon a centre midway between 
the two hind wheels, thus making the car easily 
manageable. E n d e r the cover c is the place for 
a 2 H . P . compound oil-engine, for driving the car. 
The wheels are o i the ordinary carriage tvpe, over 
which are simply applied, by my method, any of 
the pneumatic tires, which can be removed in a few 
minutes, or put ou in the same amount of time. 
T h e wheels would be fixed to the carriage by bal l -
bearings designed for the purpose, and are of a 
tangent type, with reversible cups, and have been 
so constructed as to retain the oil, and at anv time 
can be opened and be washed out, or may be run 
open, or with a dustcap. T h e chain is adjusted by 
the bar b and nut X . T h e hind springs slide in a 
shoe at each end. T h e front springs are put on as 
on other carriages. 
Believing *hi« to be the lines on which a successful 
oil-motor car can be built, I have sent it as a sug-
gestion. A l l the gear is get-at-able in the c a r ; 
there is no need to crawl underneath in the mud, 
with the exception of adjusting the chain at the 
back. J . V i n i c o m b e . 
[ 3 8 5 5 8 . ]— I T may be of interest to those working 
o n the same lines, to note the behaviour of the 
ord inary spectrum tube when excited by currents of 
h igh frequency. F r o m among a number I have, I 
f ind four which give off the Rbntgen rays, particu-
lar ly two containing oxvgen, one containing hydro-
•gen, and , in a lesser degree, one containing "HC1. 
W i t h one of these tubes I have obtained in four 
minutes an excellent impression on a photographic 
•plate. 
B u t what I wish te call attention to is this: while 
a Crookes tube discharges an electroscope, charged 
-either with positive or negative electricity, when 
negative most rapidly, the rays from a spectrum 
Tube act differeutly upon a charged electroscope. 
W h e n the charge is positive, the leaves collapse i m -
mediately : when negative, the leaves open out still 
further. 
Whatever X rays may be, are these varieties due 
to different degrees of vacuum, or can varieties be 
produced by traces of different gases in the tubes': 
I t is worthy of note that I do not get the rays from 
a nitrogen tube. F . j . R . 
T H E O I L - M O T O R C A R R I A G E . 
| [38559 .1—You might, perhaps, find space for the 
nclosed sketch of carriage. I t was upon these lines 
t h a t I intended to compete for your prize : but was 
-prevented by illness. I believe it would have f u l -
filled vour conditions—an easily controlled car to 
c a r r y four persons : two in f roni and two behind ; 
the seats to be sliding and of the dogcart type. The 
-construction is kept closely resembling the present 
forms, so as to make them easily convertible. B y 
attaching shafts to the front under-carriage and 
jeroovinglthe chains, it could be used as au ordinary 
O L L - L A T J N C H E S . 
[ 3 S 5 G 0 . ]—W I T H summer and boating coming on, 
I think that many of your readers would take 
interest in a good' article explaining the various 
rvpes of oil-motor launches now on the market. 
There seem a number, including the " Daimler ," 
which Messrs. Summers and Payne , of Southamp-
ton, put in their launches ; the " Boots," as supplied 
in launches by Messrs. Vosperand Co. , Portsmouth; 
the " Capitaine," by Messrs. Tolde aud Co. , of 
L o n d o n ; the Godiva ," being " R e d E n s i g n ' s " 
engine suppbed by Godiva and Co. , L o n d o n : the 
" F a c i l e , " by Bri tannia C o . , of Colchester; the 
" Imper ia l ," and probably some others. 
Such an article would, of course, deal ful ly with 
the kind and quantity of oil used, stating iu plain 
Eng l i sh if it were ordinary burning petroleum, or i f 
the so-called M naphtha," sold in a shop as " benzo-
line," or some especial oil. Then , the means 
employed in starting is probably different in each 
tvpe of engine, and the actual time taken to start 
should be stated—some seem to take 10 minutes, 
others claim to start in 25 seconds. Another i m -
portant point (apart from actual weight, which 
should be given) is that some require the st-irtiug-
fiywheel so large that in many boats the engine is 
too high iu the boat to be safe. The size and force, 
too, varies, and should be given. I am informed, 
too, that in some engines it is quite impossible to 
get at some of the valves without taking the whole 
thing apart : any such-like matters should be given. 
A n d if written by a practical man, I am sure the 
article would be of great service to many, including 
O i l - L a u n c h . 
T H E E F F E C T I V E V A L U E O F 
P U L L E Y S . 
[ 3 S 5 G 1 . ]—D E . H E R E I N O ' S description of the 
manner in which he lias used pulleys and bauds for 
connecting the mandrel and slide-rest of his lathe 
(38454), would have certainly been clearer, if the 
engraving had illustrated the details o i the arrange-
ment, instead of giving only the head-stock to be i 
operated upon. But my reasons for noticing the ! 
letter are to be found in "the latter part of the text, : 
which appears to me to give erroneous rules for > 
obtaining the proportion between the pulleys, one 
this is a point of the greatest importance to those 
who use pulleys and bands for any purpose requiring 
accuracv of rate. 
D r . Herring's directions on the point in question J 
are not verv detailed, nor particularly lucid : but 1 ' 
think I can'hardly be wrong in interpreting the ten 
• a meaning that, the diameter of any pulley is to 1* 
used as the measure of its effective value, which, o: 
course, is the quantity by which it must be expressed 
in the proportion. F o r ' the text, after stating thai 
the proportion between the driving and the drivei. 
.pullevs is to be reckoned by their " circumferences," j 
goes on to say that, " the "diameter of the pulleys is 
compared (tie), taken at the bottom of the groove." i 
X o w , however convenient tlie use of the term j 
diameter mav be to express a portion of the-
effective value of any pulley, it does not express 
the whole, and, speaking technically, and as 
a matter of fact, neither the circumfereiice 
nor the diameter 'of the pulley is immediately con-
cerned in producing the result. T h i s is due to the 
action of the rtulii of the pulleys on the baud or 
belt which connects them, aud therefore (though it 
wi l l beshown how the diameter comes to be usedasaa 
equivalent for the radius), it is always niisleadingto 
speak of the proportion between pulleys as beingregu-
lated bv their orcuniferences or " diameters " almu. 
Some allowance must be made for the belt or band 
which transmits the motion from one to other, and 
this is often a factor of great importance in the 
proportion. I t is true that the factor supplied by 
the band is often omitted in calculations for the 
speeding of pulleys. But speed is a measure o: 
time, and depends on a variety of conditions whici 
make positive agreement with the calculation a mere 
chance. E v e n in this case, however, when the cal-
culation is desired to be approximately accurate, the 
band is taken into account. But though the rule" 
for speed and rate are practically the same, it mu.< 
be remembered that rate is a measure of tparx, am. 
here, if the calculation is to be accurate, no factor 
must be omitted which can affect the result. As > 
clear comprehension on these points is very desirable 
for a l l who depend on pulleys and bands, it wi l l not. 
perhaps, be wasting the space of the E - V O U S S 
M E C H A N I C to go back to the explanation of the 
principle upon which pulleys and bands act, and to 
show how the original radius, which is the base a, 
that action, has grown into a diameter. 
Pu l l ey -work , in pairs connected by a band which 
is common to each, and their action can only be 
properlv explained by rmpposing a large and smai: 
pulley to be so connected. I t is obvious that the 
influence which the one pulley exerts over the other 
must be confined to such portions of the circum-
ferences of both which are (for the moment of time 
in contact with the band. T h e large pulley wS 
have rather more, and the small pulley rather /<*• 
than half the circumference in contact with the 
band; but in neither case wi l l the band encircle the 
whole of the periphery. So it is clear that the cir-
cumference is not the active agent. I n the larl* 
pulley the bond wi l l cover some complete diameters: 
but that these are accidental, and not essential.** 
the action is shown by the small pulley. I n ra* 
only n portion of the radii, but not enough to cover 
any complete diameter, are in contact with t«* 
band. Therefore, ns far as the pulley is concerneii 
its action is due ouly to its radii . B u t , to compile 
the effective value of the pulley, something must 1* 
added for the band by which the radii ol the vs? 
pullevs communicate with each other. T h e v^iaf 
of anvbelt or band is always reckoned at half its e«* 
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r-sinous nature, and when this is deficient, 
•kimr Joes not take place at every point, but 
• set take place at a l l . 
at friend then relapses into a state of mathe-
which, in my humble judgment, prove 
• M more or less than that, if correct, the earth 
ii<t be a self-luminous body. 
!.c peroration of the letter I am inclined to grant 
A , that gravity is produced by condensation of 
>ur, for this condensation obviously produces 
i, and I have repeatedly noticed that after being 
in a heavy ram I felt the weightier, no doubt 
ting pressed by the other body," meaning, in 
case, the great-coat A . E . B . 
S A T U R N A N D U R A N U S . 
S S M . ] — T K E accompanving sketch does for 
un and Uranus what has already been done 
an the last year or two for the other principal 
lets. I t exhibits the apparent course, as seen 
n the earth, which each is tracing amongst the 
» in its circuit round the sun. baturn enters 
field, as shown above, about the beginning of 
put, 1895. I t s path during 1S96 is represented 
a continuous l ine . T h e curve described by 
•r.ns returns so closely upon itself that it cannot 
|nite accurately represented on a moderate scale. 
^ both planets are near conjunction, their 
cipal phenomena occur at verv nearly the same 
a:— 
Saturn. TJranus. 
mt stationary point . . F e b . 27 . . F e b . 27 
-tond stationary point. J u l y 16 . . J u l y 28 
'I'position M a y 5 . . M a y 12 
heir conjunction with one another takes place 
R obviously at the end of the year, Dec. 28, but 
V to the neighbourhood of the sun, not at a 
r favourable time for observation. C . C . 
T H O D E E A T S A N D F L U O R E S C E N T 
S C R E E N S . 
'•'•]—I>r the following experiments a 4in. 
coil was used and six chromic-acid cells, 
s weeks ago I commenced experiments with 
"*cent screens before the plata with a view of 
rtening the exposure. As I have previously 
Wed out, a photograph of a n ordinary vacuum 
s ^nows more detail i f the plate is first treated 
a sulphate of quinine. T h i s and cesculin are, 
re ver, of no use for the Rontgen rays. Sulphide 
aicium was tried with some success; but the best 
NB are obtained with a screen of barium platino 
nule. The plate under such a screen is quite 
with four minutes' exposure and the tube 24in. 
away. M r . Scorah, of Fleetwood, has been at a 
great deal of trouble in h e l p i n g m e by the making 
of screens of various kinds. The_ following hints 
may be of use to your readers. A piece of thin paper 
is coated with barium platino cyanide. Between it 
and the plate is a thin sheet of gelatine. I f glass is used 
instead of gelatine, the results are not nearly so good. 
T h e gelatine protects the film from contact wi th the 
screen. T h e results obtained were so remarkable, 
that M r . Scorah suggested that other chemicals 
should be tried. A screen of potassium platino 
cyanide acted very w e l l ; but wi th the barium 
platino cyanide I was able to pass the light through 
a shilling with i m i n . exposure. M r . Scorah then 
kindly made me four strips 3in. by J i n . , coated with 
(1) potassium platino cyanide, (2) magnesium 
platino cyanide, (3) calcium tungstate, (4) strontium 
sulphide. These were mounted on glass, each 
separated by a thin strip of tinfoil , and a n addi-
tional strip of plain paper for comparison. T h e 
whole was inclosed in a cardboard box with sensi-
tised plate. Outside were placed, so that they 
should pass over a l l the screens, a strip of sheet zinc, 
a piece of thick plate glass, and a number of sh i l -
lings in a line. T h e rays passed through 2 and 4 
and the piece of plain paper equally. T h e i n -
tensest action lay under I . T h e shadows of the 
objects outside the box were wel l marked, but 
under 3 (calcium tungstate) the results were en-
tirely different. T h e rays had apparently passed 
equally through the wood, glass, and metals. Next 
day (Apr i l lOthl the experiment was repeated with 
zinc, tinfoil, and glass, and similar results obtained. 
O n A p r i l 16th, M r . Scorah having sent me some 
calcium tung3tate to* experiment further wi th , I 
coated a piece of paper, 3 by 3, by brushing it over 
with starch and dusting calcium tungstate over it. 
T h i s was mounted on glass, and a screen of the 
same size of barium platino cyanide on glass. I n 
front were placed penny pieces, a piece of sheet 
lead, a piece of lead foil. Under the tungstate of 
calcium the plate is affected equally a l l over. T h e 
gla^s between the barium platino cyanide and the 
plate has gTeatly diminished its action, so that the 
depth of marking is greatest where the screen does 
not cover the plate. T h e tungstate of calcium screen 
was examined in the dark, and found even half an 
hour afterwards to be phosphorescent. Some fresh 
tungstate was then taken away from a gas-lit room 
into the dark, and not found to be phosphorescent. 
I t was then exposed for two minutes to the action of 
the rube, and when taken into the dark was brightly 
phosphorescent. T h e screen was then placed in a 
cardboard box, and examined with the eye while 
the tube was in act ion; by moving it backwards 
and forwards it was found to be both fluorescent 
and phosphorescent. T h e tube used was one w i t h 
four terminals, the cathode being a small circular 
plate of aluminium. T . E . E a p i n 
. Towlaw, R . S . O . , Co. D u i h a m , A p r i l 17. . 
R O E N T G E N R A T S . 
[33636.]—As a practical obstetrician, I fa i l to see 
the advantage to be gained from a photograph of a 
deformed pelvis beyond what can be ascertained 
more precisely i n the usual w a y , and as these 
pictures are merely shadows, I think there would be 
some difficulty i n producing such a representation. 
T h e quotation from Job is scarcely to the point. 
" S a y to the lightnings, go; a n d they say, H e r e w e 
are ," gives me the impression that they don't go. 
Gateshead. A W o o l a e y B l a c k l o c k , M . D . 
A N O I D - M O T O R C A R R I A G E . 
[ 3 8 6 3 7 . J — N O T too many words have been wasted 
by the writer of this series of three articlee. - A s in 
the case of the 1 H . P . oil-engine, much is le f t to 
conjecture by the uninitiated reader. So far , how-
ever, as the drawings and descriptions go, the reader 
may form a fair ly good idea of the machine; but 
for many details he must r a c k his own. bra in . T h e 
cam arrangement being of considerable importance, 
and upon, a n unusual principle, should have been 
more ful ly illustrated. Indeed, the whole six chapters 
at his disposal might have been, well utilised, and 
the series made still more interesting and useful. 
T h e writer directs the cranks to be fixed d ia -
metrically opposite to each other. I would in™ to 
ask him "if placing them at right angles, as in the 
locomotive, would not be the better w a y , not for 
the same purpose as in the steam locomotive, but 
with a view to distributing the cycle of events which 
distinguish the gas (and oil) engine more equally 
between the two motors : S h e r w o o d . 
M E C H A N I C A L H O R S E S V E R S U S 
H O R S E L E S S C A R R I A G E S . 
[386:53.]—Now that there is the prospect o i the 
law being changed to admit of the free use of 
mechanically-propelled vehicles on the roads, i t seems 
to me that what w i l l be first and most wanted is not 
an autocar but a mechanical horse.. Moat persons 
who would want autocars have already vehicles, 
and generally there are more vehicles than hones. 
W h y should not a motor be put on the market 
capable of being attached to existing vehicles-
as easily as a horse ? T h e suggestion X m » l r » LS 
that some of our engine-makers, either gas, oil , or 
steam (and there are reasons why the latter 
i 
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served in a 3Jin. Cooko refractor, and obtained a 
glimpse of tlic star just before Mm, None of the 
observers named M e d any appliance for cutting otT 
he light from Jup i t e r , .and it is the opinion of a l l 
that the nearness to the horizon caused the disap-
pointment. So far as known to the writer no other 
observer in this country noted the occultation. I n 
some of the largo telescopes farther West it may 
have been seen. T l i o s . L i n d s a y . 
Astronomical and Physical Society, Toronto. 
No. 
No. 
O C C U L T A T I O N O F J U P I T E R , J U N E 14, 
1896 . 
[38810.]—Tins phenomenon was well seen hero 
considering the low altitude of the objects. Instru-
ment used, 3! refractor. 
9h. '25m. las.—Jupiter's belt seen fairlv well at 
intervals; Sat. No. -1 very faint (only glimpsed); 
other Sats. distinct; uioou a superb golden colour. 
9h. 40in. 15s.—Sat. No. 4 now occulted (actual 
disappearance not seen). 
9h. 51m. -15s.—Fast contact with planet. 
9h. 52m. 45s.—Last contest with planet. 
9h. 55m. 45s.—Disappearance of Sat. 
(sudden). 
9b, 58m. 0s.—Disappearance of Sat. 
(sudden). 
T h e occultation of Sat. No. 1 was missed. 
A n attempt was made to observe the reappearance 
of the planet; but at lOh. -10m. the moon disappeared 
in haze. 
Jus t before occulta tion the seeing was not good 
enough to show teal uros or colour of Jupiter's belts ; 
but as the moon drew near, definition somewhat 
improved, and the planet seemed to increase in size, 
a n d when the outline oi the moon was projected on 
the disc it was perfectly sliarp, but presented, as far 
as my instrumental meant allowed me to see, no 
atmospheric fringe. 
'Die times given are approximate only, but 
relatively, I believe, correct. 
S . H . R . S a l m o n , M . B . A . A . 
Chaseleigh, South Croydon, June 17. 
[38811.1—Tue occultations of Jupiter and his 
four satellites were observed here under favourable 
conditions. T h e moon and planets were getting 
low, but the sky was rather hazy, so tliat definition 
at this small altitude was better than usual. 
T h e observations were made with the G'4iu. 
equatorial; the times being taken from sidereal 
chronometer, Dent, No. 220, corrected by transit of 
€ Bobtis. 
h. 
X V . 5 3-1-8 
1(5 45-8 
17 37'S 
19 49-8 
20 25'S 
22 51-8 
1890, J u u c 11. 
Disappearance, I V t h Satellite . . 
, , Jupiter, first l i m b . . 
, , , , second l i m b . . 
, , Is t Satellite . . 
„ Unci Satellito . . 
„ I l l r d Satellite . . 
T h e moon's dark limb was seen faintly i l l u -
minated against the s k y ; but as it passed over 
Jupiter it looked perfectly black. There was no 
distortion of the planet, and the belts were distinct 
when it was half-covered by the moon. The 
satellites did not vanish instantaneously like stars; 
.but the intervals be' ween lirst and second limb were 
too small to be separately noted. Satellite I I I . 
was probably about one second, the times here 
given being when last seen. 
C . E . P e e k . 
Ttousdon Observatory, L y m e Itegis, Dorset. 
[38812.]—I WAS unable to observe this interesting 
phenomenon telescopieally, but had a very good 
naked-eye view of the occultation disappearance. 
Jupiter was totally invisible at 9h. 55m. 42s. 
G - . M . T . , and seemed to occupy about 30sec. in 
f l w i n a behind the moon's limb. I t s sudden and 
rapid decrease in magnitude and final total obscura-
tion wen.' very striking. I did not observe occulta-
tiou reappearance, as the moon was then hidden 
from view. H . Y . C h i l c l a . 
[38813 . ]—TIIK last trace of Jupiter disappeared 
behind the moon at 9h. lSm. 01s. p.m. on the 14th, 
as seen here in a 2; telescope. Probable error 
either way less than three seconds. W h a t is the 
longitude of the place of observation within, say, 
h a l f a m f l e f Latitude about 51" 30' N . 
Whitehaven. H . W a k e . 
T H E P E R S E I D - M E T E O R S . 
' " S S M . ] _ M a Y I express a hope through the 
medium of your columns that astronomers wil l 
•"•••avour to set at rest the question'of the true 
C&tarnsterof the 1'erseid meteors during the coming 
season P One point to be decided is the duration of 
the shower. According to M r . Denning, it com-
mences as early as J u l y 19. Formerly , 1 think, he 
went baek as far us J u l y 8. The meteors in J u l y 
(as leas!, until the very end of the month), are, 
however, sparse, and have aonr»'quuutly been i n -
sufficiently observed. The end of the shower also 
requires further attention. M r . Corder seems to 
have seen unmistakable Perseids on the 18th of 
August last year, and meteors have been observed 
from a not very distant radiant towards the end of 
August. Then there is the question of shifting, and 
another connected with it as to the existence of 
multiple radiants or a radiant-area, rather than a 
radiant point changing from night to night. Las t 
year's researches of the Brit ish Astronomical Asso-
ciation have effected but little towards clearing ag 
this point. Mr. Blakely's results agree closely with 
M r . Dcnning's ; but M r . Corder'B three observations 
on the later portion of the shower give substantially 
the same radiant. I hope there wil l be both more 
observers and more observations on the present 
occasion, and that they wi l l not be confined to 
England . 
Many astronomers wil l bo on their way to or from 
the stations for viewing the eclipse on nights well 
suited for viowing the shower, and as they will 
have no opportunity of making observations on the 
stars, I hope they wil l direct their attention to this 
subject. Several astronomers simultaneously watch-
ing the shower from the deck of a ship on a starry 
night, might be able to give us a good deal of 
information. W . H . S . M o n c k . 
P O S I T I O N S O F U R A N U S A N D N E P -
T U N E O N S E P T . 14, 1186. 
[38815.]—To answer D r . Groth's quory (S8109), 
on p. 407, with precision, would involve a very 
serious amount of computation ; but perhaps it wi l l 
answer his purpose if I say that on that day U r a n u s 
was in Taurus somewhere between the I lyades and 
the Pleiades, and Neptune in Ophiuehus to the 
N . E . of Antares. 
T h e W r i t e r of t h e " A s t r o n o m i c a l N o t e s . " 
M O O N - M A I D E N O R W A R R I O R . 
[38810.] — M a , E t o c u makes the following 
remark with reference to the Heraclides Promon-
tory : — " I t is among the mountains composing this 
promontory that some ingenuity and imagination 
Lave been expended in endeavouring to trace the 
lineaments of a female face, termed the 'Moon-
maiden.' ' ' I was looking at the Sinus Ir id ium last 
night at 8.30, when I saw a very striking outline of 
a face, only it was a man's face, and not a woman's. 
I t had a very decided forehead, a good nose, but 
rather a celestial one, and a flowing beard. T h e 
back of tlio head was well filled in , and a very wel l 
formed helmet was on it, a curved peak reaching 
out in front, and three corkscrew spikes behind. 
Altogether the outline was very pronounced. I 
drew my wife's attention to it, and she saw it as 
well as myself. Considering that I was not aware 
of any figurehead to be seen in this locality, and 
that I saw it without any stretch of imagination, 
there must be a good foundation for the belief that 
something like a head can bo seen there if only it is 
caught at the right time. I looked agaiu at it at 
9 o'clock, but the nose had vanished, and the 
resemblance had passed away. J . C . S i m p s o n . 
G R U I T H U I S E N ' S C I T Y I N T H E M O O N . 
[ 3 8 8 1 7 . ] — W I L L you allow me to make a correction 
of an error, due to a slip of the pen, in letter (3S780) 
accompanying your excellent reproduction of my 
drawing of this formation ? The sketch was made 
under morning, not evening, illumination. Repre-
sentations of it under a setting sun are much to be 
desired, as they would probably bring some interest-
ing details to light. 
T . G w y n E l g - e r , F . R . A . S . 
Bedford, June 19. 
H I N T S T O B E G I N N E R S I N R O N T G E N 
R A Y W O R K . 
[38818.]—No discovery~"in modern times has 
caused such deep and universal interest as that of 
Professor Hijntgen. Atter the first results were 
made generally known, there was a rush to obtaiu 
tubes and coils which was quite unprecedented. I n 
a very short time makers, both in England and ou 
the Continent, were completely sold out, and it was 
quite impossible to meet the demand. The interest 
h:is in no way abated, and as many are probably 
anxious to make observation either by photography 
or by screous, it has been thought well to put on 
record some hints from personal experience, which 
may be of use to those who have, like myself, had 
little previous exjierience. The five essential points 
a r c : (1) A source of electricity, (2) the coil, (3) the 
tube, (1) the fluorescent screen, (a) the photographic 
plate. O n each of these a few brief hints may be 
useful. Of course, where there is an electric main, 
as in the ease of many towns, matters are 
much simplified; but for those who live in 
the country some foim of battery is essential. Prob-
ably the most convenient is that known as tin.' 
bichromate battery, and it is preferable to work it 
with chromic acid. This , giving oil' no oll't-usive or 
dangerous fumes, can be used in an ordinary room. 
A cause of great worry is the inconstancy of batteries 
—in the middle of some interesting work the b it'. i , 
shows signs of failure. Hence what is kuowa ..-
the two-fluid cell is the most useful. T h e n are 
several forms of this. The one used by the writer, 
and which ho made, consists oi a porcelain not, 
Uiu. by 5iu.. I n this arc throe carbons. These are 
bored and fastened together by a strut of brass, -.r 
better, lead. I n the porous pot is a zinc red with a 
large base, and some mercury is placed in the Bursal 
pot to help to keep the ziuc amalgamated, »$ auif« 
gested in their catalogue by K i n g , Mendhain, m, j 
Co. Of course, for small coils the bottle form 
of battery is most convenient. Then as regal ;• 
the coil, good results have been obtained nit 1, 
a coil giving a 2iu. spark, but probaUy ,, 
larger one is better. Tho sizo winch seems 
to be thu one most generally used is one String 
a Oiu. spark. I t is perhaps well to sheer* 
hero that these large coils must not be treated frith 
impunity, and care should be taken to keep the 
connecting wires well out of the way. I t is Is •; 
and safest to have the coil raised wel 1 up, BO that 
there is no danger of visitors coming in contact 
with it. Care should also be taken not to over-nm 
it, as if the battery power is too great, the coil will 
become heated, and tho insulation may IKJ ruin- !. 
T h e platinum contact-breaker should be sinuutled 
down now and agaiu. The contact-breaker should 
havo a locking arrangement. A l l cods are now 
supplied with condensers under their bases, uutl 
these should bo large ones. Caro should be taken 
to keep all the connections scrupulously clean, and 
the wires from tho batteries should have no ooxtia j 
of dirt on them. I n tho same way seo that the t-
are connected by stout wire, and that the Connection* 
are clean and well screwed up. As you are am illy 
working in darkness these points should all be booked 
to before commencing operations. The terminal points 
of tho coil should bu well separated; otherwise, if 
there is no spark, there wdl boa brush discharge, and 
so loss of power. I t is a good plan to remove the 
terminal points, and substitute brass balls for them. 
W e now pass on to the tubes. At starting it way 
be said that almost any Crookes tube of sulliciently 
high vacuum wil l givo off -X. rays. The first one 1 
obtained was a cylindrical one, with a plain re!'., 
atone end and a coucavo reflector at the other. 
The results obtained with tins, tho datpheaUoa oi 
images and the fact that rays are given out by both 
anode and cathode, has already been dwelt upon in 
these pages, and I wil l only add that now there 
is a possibility that whenever cathodal ray. 
strike upon a substaneo, that substance may itacli 
become a source of rays. I n some sxperrracnti 
I have found images ou the plates of the shadows el 
pieces of tubing, which arc half positive and half 
negative, and appear to be in part due to reflection. 
But I am inclined to believe that it is not really 
reflection, but simply due to the tubing emitting X 
rays after the cathode rays have impinged upon it. 
The next tube M r . Caplatzi Bent me was a four-
terminal tube. One terminal was asmal! aluminium 
reflector. Connections were made in all sorts of 
ways, and it was found best to uiake this the e it hods. 
This tube was very readily worked, and gar* Ruod 
X radiations. But though it yielded good results 
with rings, keys, fee., it did not give satisfactory bone 
photographs. As the radiatiun was over i Urgu 
surface tho shadows were dilfused. Of com u, this 
might be rectified by moving the tube soma di ' .»• • 
a w a y ; but then the loss of Ugh* is a serioos draw-
back. A pear-shaped tube was generally used st 
first in this country aud on the Continent; hut all 
these have given place to a tube which W«S 
introduced by Messrs. Newton and Co., and 
was callod by them the " f o c u s " tube. T h * 
cathode is a concave aluminium reflector. The 
rays are thus brought to a focus ; at the SJftudo is a 
plain platinum reflector fixed at an angle o! MP, by 
which the cathode rays aro reflected through Up-
side of tho tube. Apparently they impin- a tma 
spot, and from (kit spot emanate the A raj > 
directions. The results obtained by this tuba stt 
cxcollent. 
M r . Caplatzi has focus tabes which hove stl icb«d 
to tliom the length of spark required, and this in an 
excellent step in advance. Tho adranls m ut Uta 
focus tube lies in the far t that l».th cathode «*4 
anode rays are given oil' l ion pine.-. AH hard 
vacuum tubes aro liable to sulk, and should bo 
warmed from time to time b y » spirit-l imp. 
should bo taken that there a i r noooaductol >r 
the tulnj, and that tho coil wires aro Well -• |. ami* i . 
The makers generally test Urn tubes betfuri 
them out. After a time the tube bucun* • '• I 
with a brown deposit from the platinum. law, 
has been asserted, damages the efluuVeu 
Menem. Huymond, l Y r k i u , and Co. intone i 
they have made experiments, and have Citm talk 
conclusion that it is harmless. I t would bum r h 
inscit a small piece of steel when nciko. • " 
I ly means of a magnet Una Could bo in -, 
wards and forwards, when then; would |>rol i! 1} I-
trictiou enough to clear off tho deposit. A: < • 
recess might ho blown in the gii >, ml" wli h i t 
would sli.le when the tube is in u e. i t* f - . ' . n 
tubo is, of eour-c, iis-d horizontally, and lh« ui-j. '. 
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distance from tlm object Uiat no spark wil l pass. 
Each worker will easily make a tube-holder; the 
wooden stand usod for chemical experiments, that 
li.-is a clamp with universal uiotioii, and costing 
nboiit (Is., is excellent. 
Brad? and Martin (Nowcastlo-on-Tync) have 
brought out a tube, the cathode of which is an 
aluminium reflector slightly concave, and tho ariodo 
:in inclined piece of platinum. Theso aro inserted 
in a narrow tul>e. about 4in. long. I n this arrange-
ment the rays impinge almost immediately on the 
glass. Tho images given aro remarkably sharp, 
showing quite plainly the structure of tho bones. 
The tube has tho disadvantage of only standing 
intermittent exposures* for as soon as the platinum 
becomes red-hot tho X rays diminish rapidly, and 
the colour of the tube changes to blue ; the current 
then must be stopped till the platinum has cooled. 
One property of tho X rays is that they cause 
various substances to fluoresce. Unfortunately, the 
chemical which ;;ives the best results—potassium 
plafino-cyanide—is very expensive (about £ 2 10s. 
an ounce). Various makers advertise screens, and 
tho prices vary, according to the sizo and the 
chemical. T o make a screen, get Joz. of potassium 
plalino-cyanidc ; cut out a piece of paper, Gin. by 
.sin., which is a very convenient size. Now make 
some thick gum-arabic solution, and with a large 
eam<Ts-hair brush spread it over the paper. T a k e 
tho potassium platino-cyuuidc, and drop it here and 
there on the paper, and brush backwards and for-
wards till it is evenly distributed. Mount tho paper on 
a thin piece of walnut, which is very transparent, and 
the screen is, when dry, ready for use. The trans-
parency is said to be improved by keeping it moist. 
This platinum salt seems todocom]iosein time; hence 
I lie screen might have a coating of collodion to help 
t,. preserve it. Bar ium platiuo-cyanide may be 
.similarly used. Some prefer to put both chemicals in 
Bi 'lut ion, and, placing the screen therein, leave it till , 
by evaporation, tho surface is crystallised over. Tho 
screen should bo used in a room which is perfectly 
dark. I t is, therefore, well to construct a box for the 
tulie. T a k e a piece of tarn walnut, 12in. by W i n . ; 
cut pieces of cardboard to form tho sides, which 
should be 7in. deep ; of these form a box, joining 
them together by glued strips of cloth. Now make 
a holder for the tube as follows :—Take a pieco of 
wood, l in . square; bore a hole in it, and insert an 
upright, about 8 by l in . Mark the place where the 
tube wi l l be central in the box, and glue on a thin 
piece of cork. Take another thin piece of wood about 
WO-, and glue another thin pieco of cork on it. 
Br ing tho two pieces of wood together, so that the 
pieces of cork coincide. Bind them together with 
small clastic straps ; fix the stand in tho box. 
The tube will then bo easily inserted between 
them, and held in position in the centre of tho box. 
The bottom of tho stand should bo glued to the 
cardboard in such a way that the tulje is close to tho 
walnut. W h e n tho tube is in action, tho trans-
parency of any object placed between the box and 
the screen can be examined. Profs. V a n Melckebeke 
and V a n IJcurck have discovered another fluorescent 
substance, which can be obtained from Watson, 
High I lo lbom. I t is only 10s. au ounce, and acts 
very well , but is not so brilliant as potassium 
platino-cyanido. Edison uses tungstato of calcium, 
but on this side of the Atlantic it has not generally 
been successfully obtained. I t should be in the 
form of a crystalline substance, and when so, is said 
to be moro fluorescent than barium platiuo-cyanide. 
Tho experiments with screens nro very amusing. I f 
a largo parcel of cotton wool is made up, and 
a key placed inside, nothing will be Been on tho 
screen savo tho key. The contents of a purso may 
be examined. A n umbrella passed behind from 
point to handlo shows the metal point, and then tho 
wood as almost transparent, and next the steel ribs 
without any trace of tho silk. Th ick books may be 
SMM through, and placed ono behind another. I 
have Been the band through two, containing together 
over .'1,000 leaves. W i t h the screen, tho bones of 
the hand wi l l be plainly seen, and the arm-bones as 
well, and the bones of the foot through tho boot. A 
diamond brought near to tho box fluoresces brightly, 
and so does a pieeo of uranium glass. A n elegant 
screen may bo made by coating a circular piece of 
paper Sin. in diameter with potassium platino-cyanide, 
and mounting it like a lensm a c.ircularframeof card-
board about ;:in. deep, with a handle. W e l l blacken 
the mount, and gum a piece of black paper behind. 
Ono of these was used very effectively at tho con-
versazione of the Royal Society in May, and they 
aro now made by Messrs. Newton. When the 
screen is used, the deception in n dark-room is 
perfect, and you appear to be looking at tho object 
through a, magnifying glass. 
As regards photography, almost any plates wil l 
do. Apparently their sensitiveness to light is about 
their sensitiveness to X rays. There aro slight 
differences in tho plates of various makers. The 
action is duo to flourescencu of the silver salts. F o r 
short exposures the plates are best placed in black 
paper lugs ; but for longer ones some other cover 
must bo used, as the heat of the body causes tho 
paper to stick to tho film. F o r thick structures, like 
the elbow or tho leg, the exposure may bo shortened 
by using a screen of potassium platino-cyanido. O n 
,/intm / 2 m m 
strip 
the whole, I have come to tho conclusion that this 
is belter tha.n the compound of barium, though my 
earlier experiments seemed to point the other way. 
A gelatine film should be placed betweon the screen 
and tho sensitised surface. Messrs. Brady and 
Martin uso a special potassium compound, anil place 
the screen behind tho sensitised surface. I n this 
case lilms are used instead of plates. T h e film is 
placed face downwards on the screen. T h e result is 
that tho images are not so mottled as with tho screen 
between the object and tho sensitised surface. 
Development should bo continued till the structure 
of tho Irenes is well out. Strong developer i smore 
satisfactory for this work, and it is better to aim at 
obtaining a good result rather than extreme rapidity 
of exposure. I t is well to gum a slip of pa per on each 
negative, having the exposure written on it for future 
reference. I n conclusion, I trust that I have not too 
far trespassed on your valuable space, but must 
hope that these few hints from a beginner may save 
troublo to those who are now beginning to work in 
this vory interesting lino of research. 
T . E . E s p i n . 
Towlaw, R . S . O . , co. Durham, Juue 19. 
X - R A Y S P H O T O G R A P H Y . 
[ 3 8 8 1 9 . ] — T H E " n e w photograph" of a (now) 
< Id subject with a Wimshurst machino, by A . A . 
Donald, depicted in your excellent issue of the 
19th inst., appeal's equal to any similar produced by 
the more expensive coil apparatus, and. I feci sure 
tho information so kindly offered by your con-
tributor would 1)0 thankfully received l y a large 
number of your readers, who may be possessors of 
Wimshurst machines, but perhaps not the suitable 
coils. A t least, two points appear important to 
me :—(1) What aro the most suitable tulies (being 
rather cxponsivo and perishable items) ? (2) Tho 
best distance between the tubo and the objects to 
be photographed ? F o r which information in pro-
spective I take this opportunity of thanking Mr. 
Donald. S t a t i c . 
[38820.]—I THINK a great many besides myself 
would be pleased if A . A . Donald (letter 38800) 
would give tho particulars he mentions with regard 
to connections, tfce. I myself would like to know 
especially the number and size of sectors on his 
machine, and their distanco from edge of plate and 
from bosses. W h a t length of spark does he get 
without Leyden jars ? I f ho uses Leydcu jars , ho 
might give their size, and tho length covered with 
tinfoil ; and anything elso he may consider of 
iniiKirtancc. J . M . 
T H E U P R I G H T C Y C L E . 
[.'18821.]—Jic your notice of this in last week's 
issue of " Ours , ' ' tho abovo is practically a repro-
duction of the " Seabreeze " cycle inventod by M r . 
Oeo. Cousins, of Southsea, many years ago. T o 
my knowledgo it was shown at the Stanley Show 
at least six years ago. I t is also practically an 
adaptation of the front part of M r . O. W . Brown's 
tandem, made by Dumber and Co. , L t d . , and not a 
newidca. Tho'cuto Yankee,therefore, hasonccmore 
" to pass " in favour of this " poor effete country," 
as he has generally to do in all things cycling. 
The American invasion of our markets at tho 
present timo is merely a passing event, and wil l not 
provo lasting, at least not until they can produco 
something more up-to-date in machines. A t present, 
in my opinion, they are fully two years behind our 
standard designs. 
Tho workmanship and finish of such machines as 
tho Columbia, Gormully and Jeffory, Yost and 
Fowler, aro, however, exquisite, and fully equal to 
any Engl ish-made article. Goo. G i b s o n . 
A C H E A P P O L A R I S C O P E . 
[38822.]—Tin: following cheap polariscopc wi l l 
lie found to give first-class results:—Cut. 20 to 25 
pieces of thin glass, 18mm. by 12nun. Now make 
a cardboard tube from a marked card, as shown 
below. 
The pieces of glass should now be fixed in tubo 
with strips of card shown in sketch. I f all is done 
right, tho glass wil l be at an anglo of 35° 25". Of 
course, two may be required. Tho square tube can 
be fastened in a round tube to fit tho microscope. 
N . E . D . 
T H E P H Y S I O L O G Y O P S W I M M I N G . 
[38823.]— I T H I N K that tho Ttev. C . Robinson a n d 
" K . M . P . " (letters 3S774 and 38798) w i l l find that 
it is faulty breathing that is the cause of such d i s -
proportionate exhaustion in swimming. I had tho 
samo oxperienco for years before I could swim any 
distanco without being " b l o w n , " so my experience 
may be of service to your correspondents. 
Swimming differs from other exercises in that ono. 
is continually liablo to have one's breathing inter-
fered with by water getting in the mouth or nostrils, 
aud tho knowledge that this is BO reacts on thc-
nerves aud causes ono to make exaggerated efforts 
to keep one's head high out of wa ter, and also causes. 
a tendency to spasmodic and unnatural breathing to-
avoid taking in water, thus throwing a tremendous-
amount of labour on tho muscles of the chest, a n d 
it is this that exhausts ono so. 
Tho way I got out of the s ty lcof swimming indi-
cated above was pretty much as follows : 1 ehoso a* 
day when the sea was quite calm and warm, am!, 
going off the pier into deep water for buoyancy I 
determined to swim so easily that I would not get 
out of breath. I propelled myself gently, b u t 
almost entirely with my legs, using m y arms only 
cnough to keep my head at the proper level , a.nd i l l 
such a way as to avoid bobbing up and down as m u c h 
as possible, as it is this liobbing up and down t h a t 
makes it so difficult to acquire a system of regular 
breathing. After a few minutes I found myself 
gliding smoothly along, not fast, but still moving 
nicely, and I was then able to devot c a little attention, 
to regularity of breathing,which i had thought out 
before entering the water. Of course, one must takc-
a breath at each stroke. This I did by beginning 
to draw a breath just after my hands were shot 
forward, and still drawing till the arms had quite-
hnlf-m.ado their stroke ; tho expiration being niadi? 
with somewhat of a rush, just as tho elbows cam 
to the sides, when the hands were shot forward f o r 
thc next stroke. 
A l l this, of course, took somo little effort to c o n -
trol, with the result that tho breathing especially 
was performed with too much emphasis, and I soon, 
had to come out for a rest, as it is not till these-
motions have become automatic that one can really 
swim for long without effort. But after a couple 
of days I had so far acquired a proper systoru of 
breathing, that I only needed to occasionally give a> 
thought to it to be sure I was n o t relapsing into the 
old irregular style, and about a fortnight after I 
swam nearly half a mile without in the lens;get t ing 
"winded ." But , then, on coming out o f the water,. 
I found what I had never found before w i t h s w i m -
ming. I was dead tired ! M y anus dropped to m y 
sides, and I knew I had been using my lower l i m b s , 
for they would hardly support me. Before tha t t 
never realised how much work I did with my legs. 
Of course it was tho loss of the support of tho water 
that made my arms and legs feel so heavy. B u t i t 
is curious to seo a swimmer who does not know 
what work tho legs do, try a run, or a jump, just 
after a rather long swim. A s often as nut bis legs 
collapse tho first spring ho takes. I suppose it is 
tho refreshing effect of the water that prevents one-
from realising how much work has been done. 
H . "Wake. 
[38X21.]— Y o r n correspondent "K. M . P . " 
(letter 38J98) is mistaken if he supposes it is correct 
to swim "shoulder or breast high." A n y rising 
aud falling in the water should be strictly avoided, 
and tho body should lio in an almost horizontal 
plane, which avoids loss of power and insures, 
greater speed. Ouo of tho most important points 
to attend to is the method of " breathing." The 
breath should bo " e x h a l e d " when the hands arc 
extended, and " i n h a l e d " when they arc brought 
round again. Also inhalation should take place 
through tho nose, and exhalation through the-
mouth ; by theso moans the water, in the ordinary 
way, is kept away from tho mouth. B y carefully 
attending to tho above directions for breathing, 
your correspondents " K . M . P . " and tho Rov . 
Robinson wil l find their difficulties greatly 
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is placed exactly over i t . B o t h these crape are pu l led 
upwards inside the bat by the p c r f o i I T K T , w h i c h t lms 
enables h i m to ( i l l his hat at' pleasure ; a t tho snmo 
'.•'mo he is also able to show i t qu i te empty by 
pressing the i tems back into the table t r a p again. 
V e r m . 
T H E M I S S I N G L I N K . 
I S S N ' S . ] — " F . R . A . S . " (letter 38831) qu i t e hi ts 
tho nail o n the head rt " M i s s i n g L i n k , " t ha t bf.le 
nait o f theology. O u r f r i c n d a seem to consider it 
tit more importance that tho w o r l d should accept 
ce r t a in theological dogmas as " a b o v e " reason ami 
a rgument or logic t han t h a t " t r u t h , " whatever tho 
ermsetjiienoe, should ljo mado to p r eva i l . I confe.ss 
tn a " preference," if such there should be, for an 
" h o n e s t " man to a " c o n v e r t e d " t h i e f or l i a r . 
" Magna est Veritas et p i i o v a l o b i t . " Trevent ion is 
better than euro. F . W . H . 
O I L - E N G I N E A N D L A U N C H . 
|88879j N K K I N I ; t ha t th is compet i t ion has f a l l en 
t h r o u g h , w o u l d no t " A m a t e u r , " w h o wro te ( in 
le t ter 883161, p . 358) saying ho had sa t is factor i ly 
b u i l t a launch about the sizo named, and w h o ex-
pressed his wil l ingness to assist other amateurs in 
their a t tempts at the. same w o r k , w r i t e a le t ter or 
t w o on the subject o f h u l l , g i v i n g the best lines ho 
can f o r speed w i t h s a f e ty ; b u t leav ing the type of 
•motor an open ques t ionr T h o arrangement o f tho 
propel ler and its shaf t on ly need be specified. 
W i t h regard to the le t ter o f mine y o u were good 
enough to p r i n t a f e w weeks ago, accompanied by 
diagrams concerning the posit ion of cranks in a. tvvo-
cyknde r gas or o i l -engine , I qui te agree t ha t the 
smoothest and best result w h e n w o r k i n g at f u l l 
power is obta ined by h a v i n g the cranks bo th on the 
same plane, because o f the per fec t ly equal d i v i -
sion o f tho " O t t o " cycle, as pointed ou t b y 
some o f y o u r correspondents. 1 do no t regret 
h a v i n g w r i t t e n that, and some other letters on the 
oi l -engine topic , because I believe some l i t t l e good 
has resulted f r o m ca l l i ng a t t en t ion to various 
point*. I n conversat ion, 1 f i n d some confus ion o f 
idea, exists upon the subject of cranks where t w o 
cylinders are concerned. Some at first v i e w take 
tin) " d i a m e t r i c a l l y oppos i t e " one, w h i l e others at 
,once j u m p to the r i gh t - ang le v i ew. I f th is mat te r 
has been set r i g h t , then the l i t t l o discussion there 
has been has not been useless. S h e r w o o d . 
X B A Y S P H O T O G R A P H Y . 
[ 3 8 8 8 0 . ] — A L L amateurs, l i k e mysel f , must bo 
intensely interested i n M r . Espin ' s communicat ion 
(88818) re la t ive to the Ri iu tgen rays. The d i f f i c u l t y 
t h a t one has to contend w i t h — a u d I a m asking no t 
on ly on behal f of myse l f , b u t m a n y other renders— 
w h y i t is t h a t results d i f f e r so m u c h as regards 
eff iciency and length of exposure required w i t h the 
fluorescent compounds obtained f r o m d i f fe ren t 
l i n n s 'i Cou ld not some of our able chemical corre-
spondents give us the exact chemical f o r m u l a ' , w i t h 
any wa te r o f crystal l isat ion t ha t m a y be there in 
contained, of potassium pla t ino-eyanide , b a r i u m 
p la t ino-cynnide , and tungstate o f calc ium, w i t h 
ins t ruc t ions f o r prepar ing these compounds? 
Others, l i ko myself , m a y be i n possession of a l l 
l abora to ry apparatus, appliances, and necessary 
chemicals, and w o u l d l iko to prepare these sub-
stances pure f o r themselves. 
References to past s tandard chemical w o r k s are 
'absolutely useless, the w r i t e r hav ing spent a con-
siderable t ime in the leading Met ropo l i t an scientific 
l ibrar ies , i nc lud ing those o f the Patent Office and 
.South Kens ing ton . 
A n y recent l i t e ra tu re bear ing on this subject of 
manufac tu re w o u l d , I a m sure, be welcomed by tho 
m a n y readers o f " O u r s . " R a y o f r r a p h . 
T H E C A V E N D I S H E X P E R I M E N T . 
[38881 . ]—AIIOUT f i f t y years ago I gave a course 
of lectures i n London on " E l e c t r i c i t y up to D a t e , " 
in one of wh ich I ma.de the assertion "that n i l matter , 
wi thout , exception, was magnetic, possessed of pre-
cisely tho same at t r ibutes as are recognised i n certain 
of the metals, the on ly difference being i n the degree 
and amoun t o f i t , according to the const i tu t ion of 
the mat te r i tself. I f u r t h e r said tha t th is pr incip le 
extended to the whole mass of our globe as a whole , 
and tha t if. exhib i ted itself in corresponding obvious 
effects t h r o u g h the ins t rumenta l i ty of .electricity, I 
sard also, as was then w e l l k n o w n and accepted, 
tha t ma t t e r was endowed w i t h mot ion , w h i c h was 
synonymous w i t h heat, w h i c h was in its effects con-
centrated mot ion i tself , and the influence of t ha t 
mot ion extended beyond the confines o f the mat ter 
e x h i b i t i n g i t ; and o n m y o w n p a r t I mainta ined 
tha t the results of such mot ion was magnet ism, 
exhibi ted b y w h a t we t e r m electric act ion. 
I knew of the " C a v e n d i s h experiment " years 
ago, and also o f the " B o y s " ( F . l i . S . ) late a t t empt 
at conl i rmat ion o f i t : got at by observing the act ion 
of globes fir spheres o f mat ter (suspended by quar tz 
fiferes) on ono another. P u t t i n g the above views o f 
heat, mot ion , aud magnet ism en t i r e ly on one side, 
can anyone t h i n k i t possible t h a t t w o such bodies, 
as are nn.de use of in the experiments above re fe r red 
to , could be handled, or even placed, where they 
Could bo observed, w i t h o u t the i r acqu i r ing some 
electric influence o f a t t r ac t ion and repulsion, and 
ac t ing upon one another i n a pu re ly local manner, 
so as to v i t ia te results as a demonstra t ion o f the 
a t t rac t ion of g r a v i t y . 
Cer ta in scientific matters seem to have got i n to 
such ruts aud w r o n g leads, t ha t i t is no t at a l l to bo 
wondered at L o r d K e l v i n should gay, t h a t oven he 
k n e w no more about some things than he d i d fifty 
years ago. J . W . W i l l r i n s . 
[38882.]—I H A V E read M r . Cavrnthers's le t ter w i t h 
some astonishment, and in tend to test exper iment-
a l l y his theory o f condensation w i t h regard to the 
" Cavendish exper iment . 
W h e t h e r this theory o f condensation bo t rue or 
not , however, w i t h regard to t w o balls suspended i n 
a i r—tha t is to say, whether i t bo a f ac to r or no t 
i n the i r m u t u a l a t t r ac t ion—i t is clear t h a t M r . 
Carrut l iers is mis taken when ho extends his theory 
to tho sun and planets, f o r i n space thoro is no 
atmosphere to produce condensation, and b y con-
densation pressure 
L o n d o n . A . S . L . 
A U T O M A T I C R E G U L A T I O N O P 
D Y N A M O S A N D M O T O R S . 
[ 3 8 8 8 3 . ] — T H E f o l l o w i n g notes m a y bo usef id or 
suggestivo to the readers of y o u r paper w h o are 
interested i n dynamos and motors . I n e y aro f r o m 
the pen o f M r . W m . E . G i l f o r d , and appeared i n 
F r o . l . 
the N o w Y o r k Electrical World. Some o f y o u r 
readers m a y bo able to suggest improvements or 
other dev ices :—If tho a rmature o f an o rd ina ry 
dynamo be mounted on a sleeve, looso on tho shaf t , 
and connected w i t h the shaf t b y a spr ing , the 
commuta tor be ing fixed to the shaf t , any 
va r i a t ion i n the current, w i l l cause the a rmature 
to change its posi t ion r e l a t i ve ly to the commuta tor , 
t h r o u g h an angle depending upon tho va r i a t ion i n 
the current and the s t rength o f the s p r i n g ; and, 
the connections between a rmature and commuta to r 
r ema in ing the same, the brushes w i l l lie t a k i n g 
current f r o m a d i f fe ren t pa r t of tho f i e l d , and, con-
sequently, f r o m points of either greater or less 
difference o f po ten t ia l , according to tho set t ing o f 
tho brushes, w h i c h may bo ei ther l i c fo rc or behind 
the posi t ion o f greatest difference, and d i f fe ron t 
effects m a y bo produced, t end ing to constant 
po ten t ia l or to cons tan t , Current, according to 
ad jus tmen t . 
I n F i g . 1, A is a ring-armature, B commuta tor , 
C flange on commutator , D brushes, E springs—one 
u 
/ 
f o r each sect ion, a t tached to f r a m e of a rmature and 
to flange of commutator , w i t h insula t ion, aud 
serving also as conductors f r o m armature to c o m -
muta to r . Three o f those o n l y arc represented 
s imply as corrugated strips. A n addi t iona l spr ing 
may be used, either to take a pa r t of the stress, or 
f o r purpose o f a d j u s t m e n t : also i n somo cases a 
counter spr ing . 
F i g . 2 shows the idea o f a device intended to 
provent v i b r a t i o n i n case of sudden change of current 
or sudden s t a r l i ng . F is secured to tho shaf t , G to 
a rmature . The parts G are . between chock plates, 
and the parts F are f ree to move i n tho confined a i r 
spaces I f w i t h ve ry l i t t l e clearance, so tbn.t when 
any sudden change occurs, the escape of a i r f r o m 
one. side o f F to tho other a l lows the a rmature to 
take a new posi t ion p r o m p t l y , w i t h o u t osci l la t ion, 
and also prevents shock when F and G come 
together, as when the c i rcui t is suddenly broken. I n 
the ease of a (Jranune r i n g , this dovien m a y b e placed 
inside the armature , and may f o r m p a r t o f (he f r ame . 
I n the case of a m o t o r the operation is mechanical ly 
s imilar , the armature i n this case r u n n i n g i n advance 
of tho commuta tor . The requirement s of regula t ion 
are, however, somewhat d i f fe rent . I n ei ther ease, 
the angle o f va r ia t ion al lowable w o u l d p robab ly be 
l i m i t e d b y a tendency to sparking. Never h a v i n g 
had an oppor tun i ty of construct ing a machine on 
this p l an , or p rac t i ca l ly tes t ing the arrangement, I 
communicate the idea i n i ts o r ig ina l crude f o r m . 
So f a r M r . G i l f o r d ; bu t , k n o w i n g w h a t the 
readers of tho " E . M . " aro, I scud this note f o r 
such cr i t ic ism as i t may be deemed to be w o r t h . 
Denver , C o l . W . S . D . 
T H E R E A S O N O F S O M E S C R E W -
C U T T I N G R U L E S . 
[38881 . ]—MY a t ten t ion has been d r a w n b y one o f 
you r readers (.1. Beaton) to a mistake in abovo on 
p. 451, where "24 " should have been " 3 J , " col . 2, 
l ine 1; and a t l ino 11, " a circle l ! i n . i n diameter 
w o u l d have a circumference o f H i n . b y 2J.in. 
= H X 31 = —-4- = ~ - 4-7in." 
2 x i 7 
95, Br idge-s t rco t , Po r t adowu . J . L a m b . 
E F F E C T I V E V A L U E O F P U L L E Y S . 
[38NN5.]—I T H I N K I can give a shrewd guess as 
to " Gla t ton ' s " i d e n t i t y ; b u t I never ant ic ipated 
tha t a gun o f such heavy calibre w o u l d bo fired i n 
the defence o f tho " mysterious f o r i n u l a . " I f I had 
done so, I should cer ta in ly havo suppressed m y o w n 
answers to " D . C . " 1 was only able to reply w i t h 
empir ica l statements, and a t tempt to account f o r 
w h a t practice had proved. 1 desire to thank m y 
h a l f - k n o w n f r i e n d , not on ly f o r the l is t o f a u t h o r i -
ties w i t h w h i c h he sett led this content ion, bu t also 
f o r the very k i n d terms i n w h i c h he volunteers his 
ovidence as to the accuracy o f m y statements, which 
l ic fore rested on ly upon m y o w n ipse ilijit. 
T o " G l a . t t o n , " whose diversil ied experience of 
pu l ley ra t io has lioen gained chiet ly f r o m brUing 
d r i v e u by steam power, i t w o u l d na tu ra l ly appear 
to be a very " l i g h t load " to cu t threads of eight to 
the inch in steel. I was ca re fu l to understate tho 
loads to w h i c h I had tested pul leys and round bands 
r u n n i n g i n semicircular grooves; B u t even i f they 
w i l l ca r ry such l i g h t loads w i t h o u t any " appreci -
able " sl ip or creep, i t is a suil icient proof t ha t bands 
alone may be made to meet the requirements " o f 
.amateurs ha v i n g slide-rests, bu t no BCrow-cutt ing 
ar rangements ." 
I t was i n the interest o f this class of amateur 
alone tha t I w r o t e m y first let ter of M a r c h 20 to 
correct some misconceptions contained i n a le t te r o f 
D r . H e r r i n g , and this u n w i t t i n g l y provoked the 
hasty and unconsidered censure o f m y f r i e n d 
" D . C . " B u t that our controversy should have 
been closed b y a le t ter f r o m " G l u t t o n " redeems 
the subject f r o m being merely " i d l e waste o f 
space." D . H . G . 
S E T T I N G C A L I P E R S . 
[38880.]—Ox p. 306 " A . S. L . " proposed a plan 
of doing this b y means of a graduated wedge, and 
on p. 331 " O . .1. L . " objected that a. wedge of the 
necessary length would bo cumbersome. 
I t has occurred .to me that his objection might be 
overcome in this way. Suppose tin' wedge to be a 
foot long; if this were divided into four portions, 
and theso were riveted ono on the top of another, 
wo should have in the compass of 3in. square a 
wedge long enough for very accurate measurement. 
I t would be better that each wedge should be 
3',m. long, so as to allow Jin. at each end beyond 
the graduations, and spring would be avoided by 
closing the calipers on a larger diameter than tho 
one wanted, and sliding them towards the smaller 
end of the wedge, rattier than forcing tho points 
apart by thrusting tho wedge between them. 
Another plan would bo to use a disc, whoso face 
was turned into a spiral inclined plane of, say, 
half-a-dozen convolutions or steps. I n the centre 
should be a cylindrical projection against the tided 
which the fixed point of the calipers would rest, 
while the movable one would be closed against the 
side of ono of the steps. 
A third plan would bo a coa.rsely-thrca.ded screw, 
the thread being of the buttress section, the fixed 
point of tho calipers resting against tho Ix iseof thc 
screw, while the movablo one was hooked into the 
thread where desired. 
1 think the convenience of " D . I f . ( l . ' s" p la .n 
(p. 355) would be increased by f o r m i n g a small 
shoulder on t he edge of the slide at. the line .r, so 
that the fixed point of the calipers could not slip 
above that line, and so the attention could be wholly 
given to the adjustment of the movable point. 
F a b e r . 
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•Ibis letter I generally uea electricity and leave the 
fine distinctions to those who understand them better. 
I f we compare the sun to a dynamo, the earth to 
a motor, ana the ether of spice to a copper or other 
conductor, we may tind that our little dynamo and 
motor resemble in many respects these big objects. 
T h e dynamo revolves; does not the sun? Tho 
dynamo incites a current of electricity which, being 
conducted to tho motor by a cable, causes it to 
revolve at a constant speed so long as a regular 
and sufficient current is supplied. M a y not the sun 
incite a current of electricity which may be conducted 
through space (the other of which is a known good 
conductor) to the earth and its atmosphere, and so 
keep them revolving P 
T h e armature of a motor consists of a good con-
ductor, copper, interlaced with a bad conductor, silk 
or cotton. Does not tho atmosphere or armaturo of 
the earth consist of the good conductor, ether, 
mixed with the bad-conducting atoms of air ? 
I f we suppose t ha t tho sun supplies a current of 
electricity to the earth sufficient to keep it rolling, 
may we not doubt whether tho sun is, aftor a l l that 
has been said in support of that theory, a bal l of 
fire at the almost incredibly nigh temperature which 
scientists have calculated it must have in order to 
produce the phenomena of light and heat by its 
direct rays S 
Suppose, for instance, that the sun is a thermo-
electric machine of no very great heat, or a cool 
dynamo inhabited like our earth, and that there is 
.-in interchange of electricity, current, or iulluence 
between the sun and earth, and that these currents 
in passing to and'.''rough the resisting atmosphere 
produce the light and heat as wel l as the motive 
power of tho earth ? 
A cold dynamo produces a current, which passes 
through a cold copper wire. A resistance of one 
kind is plaeed in ;ts course and intense light is pro-
duced, while another kind of resistance produces 
great heat. 
I t has been shown that our small electric 
apparatus is capable of sending a current through 
the air to a considerable distance without the aid of 
a solid conductor. May we not presume that a solar 
dynamo would be capable of sending a current 
through the whole of our atmosphere F 
O n passing through the atmosphere composed of 
other and denser elements, may not tho vibrations 
set up by the resistance of the lat ter be of the two 
kinds we know as light and heat, tho ouo caused 
(for instance) by oxygen, and the other by nitrogen P 
O r by some arrenyc/nemt of atoms of which we know 
but little '. 
Assuming this to be the case, does it not seem 
probable that the intense light we see when looking 
towards the sun may be the effect of resistance of 
some constituent of the air, and not light (as such) 
from the sun itself — the same theory applying 
also to hea t? W i t h a clear sky, and the sun in a 
vertical position, the effect is at its maximum, the 
resistance being then at a minimum, with al l con-
ditions most favourable. W h e n looking at tho sun 
in an oblique posit-on, the current, having to pass 
through a larger resistance, produces relatively less 
light and heat. Under other conditions than a cloar 
day there are aqueous particles floating in air, 
and, when these are abundant enough to form 
•clouds, they o f fer greater resistance to tho electric 
current, or to the light and heat vibrations. The 
disturbance, or greater length, of these light and 
heat waves cause a reduction in the amount of light 
and heat which reach tho earth-
M a y not that heat absorbed by friction in the 
•clouds form electricity in them, causing attraction of 
the particles which, uniting, form rain under 
ordinary circumstances? 
Supposing tha t such an electric current oxists 
between tho sun and earth, with ether for its 
conductor, need we be surprised at clouds bo-
coming electrified when they intercept the path of 
that current? A thin cloud may receive a small 
charge only, a thicker one retains a greater charge, 
while the so-called " thuuder - clouds," which 
accumulate in masses of various forms, may bo 
charged with plus and miunt according to form and 
density. 
W h e n a uniform thin layer of clouds occurs, as 
resistance to the current earthward, may it not bo 
assumed that on the sunny side of the cloud its 
particles receive a greater charge of electricity than 
those below, and those upper particles, uniting by 
attraction, fall through aud take with them other 
particles to form dn >ps t—those drops thou containing 
sufficient charge of electricity to be attracted by 
Ibo earth's magnetism, falling as ijcntle rain P 
A uniform thick layer of clouds would, by the 
•same theory, produce larger drops and fal l as heavy 
rain . 
Before an- 1 -'uring a thunderstorm, clouds of 
peculiar shapes lloat in the air, not in regular uni -
form layers, h u t in massive heaps. There is, before 
the storm, an indescribable feeling of restlessness or 
discomfort in most nervous persons and many 
anboals, which possibly may bo ascribed to a re-
duction of the regulator supply of electricity from tho 
a b&rOUgh its vbsorptiou by the clouds. Tho 
'•••! " thunder " cloud, when ful ly charged or 
'.••••• -barged, suddenly discharges itself to the earth 
or to another cloud, with the effect called lightning, 
giving riso to sound vibrations in the air called 
thunder, followed by a sudden downpour of rain 
called a storm. Probably these phenomena may be 
better explained by means of, and comparison with, 
tho Loyden j a r or receiver of an influence machine, 
later on. 
H a v i n g only taken up one side of the question, 
which assumes that the sun is the dynamo or 
source of electricity, the earth the motor, ether the 
conductor, the atmosphere and its attendant 
humidity the resistance, to convert the sun's elec-
tricity into light and heat, rain, thunder, & c , I 
leave the other side to those who think that tho 
earth is the dynamo giving oft electricity to the 
clouds. 
T h e question of how the rotation of this big motor 
or dynamo—the earth—produces the magnet at or 
near its axis may be both decided after the former 
question is discussed. 
Those who study the comparison of a dynamo or 
motor with the earth may bear in mind that the 
revolving surface-speed of the earth at the Equator 
is over a thousand miles an hour, and to attain that 
speed in a dynamo of about 3ft. in diameter it 
would have to revolve at about S,S00 revolutions per 
minute. Again, some light on this subject might bo 
gained by comparing tho spoed of rotation, density 
of atmosphere, Sec, of other planets. G . E . 
S U N S P O T S A N D T H E " W E A T H E R . 
[39135.1—ONE can easily afford to write another 
letter on tho relation of sunspots to the weather if it 
brings out from so distiuguished a source as your 
" F . R . A . S . " so kindly and highly-appreciated a 
compliment as he has paid mo. Desiring to retain 
his goodwill and esteem, I beg to assure him that I 
have not been led away so far as to be unable to 
retrace my footsteps. L i k e every sensible man, I 
am quite ready to change my opinion upon evidence 
given or reason shown. 
T h a t tho existence of relations between sunspots 
and the weather cannot be shown to demonstration 
is readily admitted; but that there is reason to 
believe in such a relationship to some extent cannot, 
in my opinion, be successfully denied. Such a 
belief has already found a lodgment in many miuds 
widely apart in time aud space; but I freely grant 
that it may have no more solid foundation than the 
long existing common belief in the moon's influence 
on the weather. Many years ago an old seafaring 
man, who had spent his life in piloting and coast-
ing, assured me that "tho weather changes three 
days before or after the moon changes." Now 
time has shown, and it is the experience of pro-
fessional observers, that this statement was true. 
Not because the moon had any influence in pro-
ducing the change, but because of tho general law 
that the weather changes ordinarily every six days. 
The belief in the moon's influence, then, is mere 
rubbish, under which lay, and for many millions 
of so-called educated peoplo still lies, this general 
law of periodic change. 
I wonder how often has the undulatory thoory, 
tho nebular hypothesis, and other similar things 
been called rubbish. Brit ish science has been often 
too ready to pooh-pooh ; but I must say it has been 
quite as often ready in a manly and generous way 
to applaud and reward what it had only lately 
derided. M y experience with sunspots antedates 
" F . R . A . S . V ' r e c o r d s : — T h e first spot seen was in an 
obsorvationmadeinthe pine woodsof Mississippi,and 
it impressed me for life. I t was as large as a man's 
hand, and was accompanied by two others not so 
large, al l visible to tho naked eye through smoked 
glass, and it was on aycar midway between maximum 
and minimum, when the groups on that year were 
as 125 to 330 at the previous maximum. (Schwabe's 
tables). 
I l-ead Wolfe's report soon after its publication, 
and have kept up with tho subject fairly well since. 
This is all I care to say at presont on tho relations 
of solar spots and temperature ; the subject can well 
wait, and so can the present writer. T h e common 
arbitrator, Time, wi l l one day settle it. B u t as to 
that secondary maximum I fear I must, as far as 
records of the Northern Hemisphere show, give 
it up. 
The Rev . A . W . Quimby, in his report of solar 
spots, Art Journal, No. 380, J u l y 22, shows that, 
compared with the same period last year, tho 
decrease has been very marked. There has been, 
however, in June , ult., a notable increase per day. 
the numbers being for January , 10 ; Febuary , 21; 
March, 16 ; June, 31. The excess of teniperaturo 
by the Government record here is to date 395'', and 
the doctors report a considerable excess of fevers. 
I t is rough, writ ing with the official thermometer 
at 9 7 ° ; but an occasional whilf of westerly wind 
and a nip of iced water help one to bear it. Star-
gazing is difficult with moonlight clouds and haze. 
That great contradiction, I t Suuti, was at minimum 
20th, the predicted date of maximum ; but it was 
brighter last night. 
A short-path shooting star appeared last night a 
little south of Zcta Cygni , and moved slowly to a 
point N- .E . of Gamma 1 folphiui and was quenched. 
Since the above was written an observer at Port 
L a u n a y reports an enormous spot ou the eastern l imb 
of tho sua J u l y 13th, and thero may be other 
observers to hear from. I have sout you Rev . 
Mr. Quimby's report for J u l y . B u t whether thero 
is any relation between spots and weather, my 
opinion given in January, based or. the conditions 
then prevailing in Australia, lias risen to the dignity 
of a prediction, for wo have had heat, drought, sick-
ness aud death—all the directand unmistakable result 
of the terrific weather. A n d them is another point 
in evidence of the association of natural phenomena. 
Memphis, Tenn . , Sept 7.- D a v i d F l a n e r y . 
A N E A R T H Q U A K E O R A N A E R O L I T E ? 
[3913B.]— R E O A H D I S O the shocks felt by Major 
Battersbyat Colchester on Sept. 10 (39102, p. 112), 
I was at the time about five miles to the east of 
that place, and noticed three loud reports at 
intervals of a few minutes, but no shock. A s a 
storm had just passed over, I presumed these 
reports to be thunder, having heard similar peals 
before in India , though not in England. However, 
later ou I heard it stated that a battleship had been 
trying her guns over tho Maplin Sands, and, as this 
seemed to account for tho reports, I thought no 
moro about the matter till I heard a n earthquake 
talked about in Colchester. I have never experienced 
any but very alight shocks of earthquake ; but the 
reports I heard certainly gave me no impression of 
anything of the kind, but rather of a peculiar 
explosive discharge of electricity. N i r a . 
M E A S U R I N G M O I S T U R E I N T H E A I R . 
[39137.]—Tun instrument described on page 110 
last week appears tobesomcwhatsimilar in principle 
to hygrometers designed by D.micl l , Keguault, 
Leslie, and others. I n Leslie's instrument a glass 
tube is bent twice at right angles, tho tube having a 
bulb at both ends. One of the bulbs is covered with 
muslin, which is kept moist by threads of cotton 
dipping into a small vessel of water. The glass tube 
is partly filled with sulphuric acid slightly coloured 
with carmine, aud as evaporation takes place from 
the moistened bulb, the coloured liquid falls in tho 
other stem. T h i s instrument would, therefore, 
appear closely to resemble the one in question, the 
constructor of which would seem to have inde-
pendently hit upou the same idoa as his predecessor. 
Both instruments probably only give an approximate 
indication of the condition of the air as regards its 
moisture. Such instruments aro rarely used in 
regular meteorological work, and for more precise 
information the hygrometer made by combining d r y -
bulb and wet-bulb thermometers is now almost 
universally adopted. 
This instrument, supplemented by the excellent 
hygrometrical tables compiled by Glaisher, is un-
doubtedly the most serviceable hygrometer so far 
invented. Constant care is, however, required to 
keep tho wet bulb properly moist, aud exception 
would perhaps be taken to tho apparently some-
what primitive way of moistoning the bulb of the 
instrument sketchod last week. I t is not quite cloar 
as to what is meant when it is said that tho instru-
ment " i s entirely unaffected by temperature,*' since 
it is the changes" of temperature which bring about 
the variations in the capacity of the air for moisture. 
Doubtless the temperature of the surrounding air 
is always recorded, for the purposes of comparison, 
whenever an observation is made with the instru-
ment. I f the curves of evaporation and tempera-
ture are compared, it is generally found that they 
agree in their characteristics; but as regards tho 
relation between atmospheric pressure aud the 
humidity of the air, tho connection is more obscure. 
Tho designer of this instrument, the principle of 
which is sound, is to bo congratulated ou his emi-
nently practical methods of studying weather 
problems. 
T h e W r i t e r of ""Weathor C o m p o n e n t s . " 
A C U R I O U S D B V S L O P M E N T I N 
R O E N T G E N - R A Y W O R K . 
[39138.]—-Isf previous letters I havo mentioned 
tho use of iilms in dealing with esses the doctors 
have sout to me. Using films and plates of the 
same sensitiveness, I soon became awaro that tho 
plates yielded very much batter results than tho 
films. Marly in September the fact became so 
obvious that a series of experiments were commenced 
with a view to discover the reason of tho inference. 
Glass is much moro opaque to X - r a y s than celluloid, 
and it seems possible that there must be some action 
at the glass surface which caused the image to be 
intensified. So far it is doubtful if anything has 
been found capable of reflecting the X - r a y s . 
Nevertheless, it seemed well to work this out for 
oneself. Accordingly, various methods were tried, 
such as came readily to hand—brass, copper, zinc, 
iron, and so forth. I n a brass tube was placed a 
small piece of paper covered with potassium platino-
cyanide. T h i s was backed with black paper, and to 
prevent any possibility of the passage of X - r a y s 
through thu brass, tho whole was inclosed in a 
second tube of sheet lead. W i t h this arrange-
ment I could trace absolutely no reflection. Next 
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a piece of load was electrically covered with a thick 
deposit of copper. The ends were connected up with 
four largo batteries, the current passed through the 
primary of a large coil with a bundlo of iron wires 
in its contro. The coppered lead was then used ns 
a reflector, and no reflection found when contact 
was made or broken. I n the next place, a piece of 
tin was tried with the above-mentioned primary 
coil used as an electro-magnet. At first some 
alteration was suspected on breaking and making 
Contact; but finally I could not convince myself 
that there was any relbction. However . i t seemed 
well to try it photographically. For this purpose 
tho tin was placed in a cardboard l>ox, a libn laid 
fuce-d->wnwnrds on it, tho whole exposed to the 
rays while the current wo* sent through the elcctro-
ui i . ' le t «,11 whic h the l iox M M placed, ( in develop-
ing the plate, there was an lliftf—ified action vaguely 
i" en. '1 he wiino- was now tried without the oleetro-
ui i,Me t, and t he same result obtained. The matter 
nun* he, aaeeextrenieiT interesting, and vnriousothor 
- i b j i i M « e r e tried. A copper coin, n brass washer, a 
pii eeof tin.all h ft iruprrssionson the pinto, and theso 
nnj i i t '.inns were positives and not negatives. W i t h 
coins where the inscription and figure wore in ltold 
relief it was possiblo to see traces of both in the plate. 
Farther, it lK-camc obvious that the metal and the 
intensity of tho positive were distinctly related. 
Copper and brass gave much deeper images than tin 
or OBC I n order to get contrasts, I placed brass 
rings and washers between the rays and tho lilm 
and rings and washers underneath tho film. O n 
d'-velnjiing, 1 came upon a result which utterly con-
fouii'led mo—all the positives had negatives as well. 
I inclose herewith the original photograph. Tho 
fmir oxl.rior rings and washer were placed on the 
celluloid between the film and the tube. The two 
washers and two rings within were placed under-
neath, and will bo found to give double images—tho 
one a positive nnd the other a negative. T h a t by 
p n ingtho rays through the sensitised film into a 
metal object ono could obtain a positive, itself was 
surprising; but when the positive was accompanied 
by its shadow the result was so confounding that at 
first the whole apparatus seemed to havo gone 
mad. Imagine oneself pointing a camera at the sun, 
standing behind it, taking off the cap, and on 
developing what Bhould bo tho utterly ruined plate, 
finding a positive and negative of yourself upon i t ! 
Two new lines of research were opened up by this 
time : Tho first, tho explanation w h y tho positives 
of various metals varied in intensity; tho second, 
the cause of the doublo images. 1 have not had 
time to fully complcto my investigations, but so far 
my results point to tho following conclusions:— 
(1) Tho intensity of tho positivo is generally 
proportional to tho conductivity of tho metal. 
Copper gives the deepest positivo ; tho others that I 
have been able to trj'—zinc, iron, silver, lead, 
nickel, mercury—seem to range themsolvos correctly 
neenrding to their conductivity. G lass gives a noga-
livc ; rosin and clionito possibly tho same. 
('-') Certain compounds give nearly as good results 
ns copper. Brass is excellent, and freshly-nmal-
gaimtted zinc is very active. 
( ;l) Aluminium gives a negative 
(4j Tho results nre not duo to contact, as if a 
piece of celluloid is interposed the positive is still 
lorrncd. 
(S) I f two pieces of tho samo metal—one dull nnd 
the other bright—bo used, tho bright one gives the 
strongest positive. 
I t wi l l at once bo seen that these results, imperfect 
as they arc at present, point to a possibility of nn 
altogether new test for electrical conductivity, and 
may lead to important results. So far tho metal to 
be tested has been placed in tho sensitised film with 
a pieco of copper on one side and lead on the other. 
F o r tho second lino of research, the X - r a y tubo 
was mounted on a long pieco of brass tubo capable 
of revolving, and at the other ond was a largo brass 
circle with -pointer, so that the angle could bo read 
off. A half-plnto tilm was cut into six, and each 
piece placed 111 a cardboard box above the tube. 
Kxposures were made at various angles, and the 
work pushed steadilv forward in nil spare time, the 
result being an absolute failure. No double imnges 
were obtained. I t was only in the early hours of 
the 14th, after many hours' consecutive work, that 
I found that the secondary image was duo to metals 
placed on the opposito side of tho lilm, or to two 
thick objects placed on the same side. 
Having had to leave homo for some days, I can 
at present get no further than this :—The solution 
of the positive nnd negative images will bo one of 
considerable difficulty. A t present it seems to me 
probable that, when the X rays fall upon a metal, 
they set up in it corresponding vibrations. I n tho 
caso of a metal between the tube and the film, force 
A goes back towards the tube, while force B is 
given off nt the opposite s ide Force A from the 
tube acts on tho sensitised surface all round the 
metal, whilo force B has no action, and so wo got a 
shadow of the object. I n tho case of a metal placed 
underneath the film, the film immediately above the 
object is acted upon by force A from the tube and 
force A from the metal or 2 A , aud wo have a 
positive. The second imago is formed by a com-
bination which results in 2 B , and so produces a 
negative by neutralising tho nction of tho tube at 
this point. Tho experiments havo not proccoded 
far enough yet to show how the combination is 
brought about. T . E . E s p i n . 
Towlaw, l l . S . O . , Co. Durham, Sept. 16. 
I S T H E R E A N O T H E R L I F E P 
[ 3 9 1 3 9 . J — L E T mo try to put the question from a 
different point of view from that of a material 
scientist. 
Whether lifo bo regarded in connection with tho 
lowest forms of vegetation, or in connection with 
the highest intellectual attainments of man, the case 
is the same: lifo baffles the would-lxi discoverer of 
its origin or of its definition. Nevertheless, lifo is 
self-evident in that wherein it dwells, and it needs 
not more than tho intelligence of a bnlio to under-
stand what is meant by the term " l i f e ." B y 
observation we loam the existence of different kinds 
of life. Tho life of tho plant differs from that of 
the animal in that the latter has something super-
added to that of the former. Tho lifo of tho beast 
again differs from that of man in liko manner 
Further , we observe a gradation upwards. Passing 
over the lower scales of lifo, and fixing attention on 
mind, intelligence, will—wo observe the springing 
out of consciousness (i.e., knowledge, science) ; 
traceable also from the lowest form of independent 
motion in the animalcule up to the loftiest con-
ceptions of tho deepest thinkor. Thus the beast has 
these qualities in common with man ; but there is 
no dispute that man has a superadded mental power, 
which opens up to him n. species of life which is 
dewed to the beast. I t is "another l i f e " than 
that of the beast, which again is "another lifo " 
than that of the mollusc, and this is " another life " 
than that of the plant. 
Darwin has propounded a theory in regard to 
physical life which most material scientists of the 
present day have accepted, tho theory being based 
upon observations somewhat similar to those above 
stated, and being regarded as reasonable 
Now, if there lie tho observed gradations of life, 
and species of life, in what is termed Nature, and 
if there be an observed evolution (both upwards and 
downwards), not only in physical, but also in 
mental life, is it not at least reasonable to conclude, 
is it not logical to expect, that there is no finality in 
such evolution I I s it, in a world of wonders, 
unreasonable to think that tho material life—aye '. 
nnd the mental life which your correspondents aver 
on authority to bo indissoiubly connected with the 
physical, are not the highest and last forms of life. 
There it "another l i f e " (not merely there shall 
be, anothor life). That , too, is a riddle, and a, 
paradox. There is , ; moreover, of that " another 
lifo " a science, which is at onco the simplest and 
tho most complex of al l sciences. The evidenco of 
it is patent to al l , and at the same time exquisitely 
guarded against all . I t is a gift, nnd, withal , an 
attainment. The laws governing it aro ns exacting 
as the laws which govern the material and mental 
life ; nevertheless is it in a sense free from law. 
Indeed, its paradoxical nature is exemplified to the 
student of it in its every phase. Methinks it is 
because of the contradictions which it apparently 
contains, that so many misundcrst dings concerning 
it arise. 
Y o u r correspondents, of course, havo heard of the 
existence of eternal life, or rather, tho assertion of 
its existence. This certainly, if it exists, would lie 
"another l i f e " than tho present physical and 
physico-mental existence. 
1 have before suggested that, according to observa-
tion of the varieties of lifo on this planet, and the 
theory of evolution, it is rtasonablc to expect the 
existence of another lifo of deeper import than the 
physical and mental ono. 1 only add that it is also-
reasonable to concludo, as a further logical deduction, 
that the superior species of lifo Bhall bo enduring 
and imporishnblo. 
Now, the nuthor of tho expressions, " eternal 
l ife," " ovcrlosting l i fe ," has stated tho definition 
of it as, simply, tho science of that Infinite Person-
ality whom men, according to their various under-
standings, denominate C o d . The knowledge of this 
Infinity liogins, like all material sciences, with faith 
— a confidence that the personality exists, whether 
the confidenco lie based on reason, logic, or any 
other " terra firma " of tho possessor; or whother 
it be such as inspires the incipient swimmer com-
mitting himself to the deep, a trembling confidence 
begotten of tho desire to know. 
I n passing, let anyone compare that definition of 
oternal life with the best known definition of 
material being. Does it not begin with conscious-
ness, and mean knowledge t I have not (being 
away from home) Mr. Ilerliert Kpcucer'B words 
before mo, but I remember he puts it in somo such 
way as t h i s : — I f tho material organism knew how 
to adapt itself to its environment in every par-
ticular, it would havo a perfect life. W a n t of 
knowledge and perfect correspondence with environ-
ment means decay and death. Science, in the 
estimation of your correspondents, is almighty, 
and so it is, for science in its best sense is eternal 
life. B u t faith is everywhere tho precursor of 
6cicnce. Somcono calls for the experienlia which 
docct. W e l l , experience is gained only hy experi-
ment, and this, according to Tynda l l , means prayer. 
. The grasping of the Infinite'Personality porvading 
all—and already existent within the being of m a n — 
tho apprehension of that Personality constitutes the 
science of " another life " ; which science, again, is 
itself that life. Ho who possesses this science, how-
ever feebly, certainly stands on a different basis 
from him who has not. Is he, then, on a superior 
basis ? Here comes another paradox : Y e s and no. 
I n reality he is, but he himself sinks iu his own esti-
mation. B u t enough ! Y o u r readers wil l think I 
am travelling into theology, which, alas ! is not 
necessarily the science of " another life." 
O h r i s t o l e x . 
. [ 3 9 1 1 0 . ] — " S I O M A " ( 3 0 0 7 7 , p. 91) mangles m y 
quotation from Tyndal l , and then characterises it 
as "not merely an idle statement, but absolutely 
false." Tho ful l quotation was "Divorced from 
matter, where is life 'i Whatever our fail h may say, 
our knowledge shows them to lie indissolubly joined. 
E v e r y meal we eat, and every cup we drink, i l lus-
trates the mystcriouB control of mind by matter." 
" Sigma " only quotes: " Our knowledge shows 
them to be indissolubly joined." These kind of 
victories arc easily gained, but more easily seen, 
through. Again ' Sigma " quarrels with Prof . 
Clifford for saying: " T h e laws connecting con-
sciousness with changes in tho brain aro vc -
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so life pusses away from itself—iu other words, it 
dies. T h i s ean bo seeu by tukiug up a broud beau 
after it has sprouted somewhat. I t wi l l be fouud 
sticking to the new plaut, but dead beyond dispute, 
and decaying too. 
" L i v e by d y i n g " is un expression not peculiar 
to St. Paul , but is found in all complete works ou 
physiology ; for they tell us that our present lwdies 
exitst ljecause our bodies of seven years ago have 
gradually passed away from us, have died to us 
(though, of course, this is not a fully parallel cuse 
to the seeds). 
I remember a leading tutor of Oxford saying that 
he had been informed by a acieutist that St. Paul's 
description of the sprouting of u seed was perfectly 
accurate. The tutor, however, did not enter into 
details. I do not rest on this statement, but quote 
it merely to show how scientific doctors can disagree. 
Sir Roderick Murchisou did not spurn the science 
of the Pubic ; for he said that the best geologist he 
knew was J o b ! H . A . 
A F U T U R E L I F E . 
[ 3 9 1 5 5 . ] — " S A V E US from our fr iends" wi l l 
doubtless be the thought of many of the more 
educated of our readers who hold the orthodox 
view, ou reading some of tho recent contributions 
iu favour of a future life. F i r s t wo have Mr. 
Uassctt, who proves it (?) by the aid of a state of 
ecstasy ; then wo havo a theosophist, who seeks to 
give further evidenco by the doctrine of multiple 
incarnations, derived from tho mysticism of the 
E a s t , w h e n the people are sunk in the grossest 
superstition and iguoranco ; aial lastly, " E . L . G . " 
turns up with his little lot, anil proves tho immor-
tality of the soul (•) by reference to the performances 
of Daniel Dunglas Home, Mrs. Ouppy, and Mrs. 
F o x Jeucben's writing baby ! " 0 cats ! " (if tho 
Editor will kindly permit mo to indulge in a some-
what slangy remark). 
I have read very carefully tho letter from 
" S i g m a , " but do not find therein any proof that 
life can exist apart from matter, aud until such, 
proof lie given, the materialists have certainly the 
best of the urgument. Meanwhile, I congratulate 
our talented electrical correspondent on the com-
pany in which ho finds himself, aud wonder que If 
diuolc fait-il duns eette i/aleec-la / 
1 said in my tirst letter that the discussion could 
not fail to do good, and I uoto that it has actually 
elicited a letter from Mr. Gai'bett, iu which that 
gentleman does not make any allusion to his 
favourite steam comet. I venture to call tho 
attention of " F . K . A . S . " to this interesting occur-
rence. T h e " C a r m i u a " of Catullus put tho agnostic 
view very neatly two thousand years ago :— 
" T h e suns can westward sink, again to rise ; 
B u t we, extinguished ouce our tiny light, 
Perforce shall slumber throughan endless night." 
This view may be a trifle gloomy ; but it is i n -
finitely better than endless existence in misery 
promised to us by tho theologians. 
W m . J o h n G r o y . 
10, Tyne Yale-terrace, GateBhead-ou-Tyue. 
[301 ;>().]—Ma. M A N N (letter 30110) has put the 
whole case as regards the connection of life and 
matter in a nutshell. I t is satisfactory to find that 
he accepts Prof. Tyudull 's undoubted meaning: 
" Out knowledge shows them to bo indissolubly 
joined. I n this ho differs from tho sciolists who 
claim to be of Prof. Tyndal l ' s following, and whose 
fetish is " Our knowledge," aud the two readings 
embody the point at issue with the clearness of an 
epigram. B u t be rather disappoints UB further on 
by predicating 1 1 deliuiteuess and precision " of an 
•. • •««•« law, which seems as scientific as to reason 
from analogy about tho spiritual spheres. The 
comets are rather an unfortunate illustration, as 
the laws of which M r . Maun confesses ignorance 
will give us their orbits when applied to a few 
observations. 
I t is refreshing to bo reminded that science ex-
plains trance, hypnotism, clairvoyance, uiodiumship, 
aud telepathy. Her explanations of tho tirst two 
are easy, and as theories instructive, but miserably 
insullicient, unlike Kepler's of the comets ; but tho 
only explanation of the third aud fourth that 
appears generally accepted is a simple denial. As 
for the last, the explanation is still to seek, though 
it is too valuable to altogether deny. T o parody 
the wel l -known lines, it is— 
" A surly elf, 
Expla in ing all things but itself," 
and us it becomes increasingly dillicult to olfer the 
alternatives of " fool or knave " to the inquirers in 
this branch when such emineut naiues are enrolled 
among them, the universally applicable telepathic 
hypothesis becomes too valuable a bulwark against 
tniiisuuudeiiUilisiii to willingly let drop, 
I t is no doubt safe to push our old familiar 
theories as far a l they will go—uud farther—to 
account for new facts ; safer to stick to the old hack 
of physical research tluin to mount the Pegasus of 
mysticism ; but the memory of the good way the 
former has served us may too often blind us to her 
limits, or make us regard them as coterminous with 
the universe. W e may choose to remain within 
those limits; but let us not stigmatise the traveller 
faon beyond as a dupe or impostor. Receive his 
sfory with doubt, by all means; but do not think it 
disproved by finding no corroboration withiu the 
walls of our voluntary prison. 
" T h o u shalt believe," subaudi, '.'without proof," 
says the theologian ; " Thou shalt not believe without 
physical proof," says the materialist; but both 
forget that, as De Morgan remarked, the imperative 
mood of the verb " to believe " exists only in tho 
grammars. E a c h individual steers his own course 
between these extremes, and each is convinced that 
he alone has reached tnieettiii utidiocritateiu. 
R . W . B . 
[3U1;">7.]—"F.K.A.S." says St. P a u l is " u n -
scientific " to write " Except it die, it is not 
quickened." B u t Prof. Huxley teaches the same 
parudox of wheateu matter, sheep, *fcc., " Whether 
oak or man, tho protoplasmic basis is always dying, 
and—strange paradox it may seem—cannot live 
unless it died " (Huxley's " L a y Sermons " ) . Now, 
Sir , any attempt to just ify this "unscient i f ic" 
sentence wi l l easily lend an excuse to the other ! 
D . W . Y o u n g . 
L I F E A " F O R C E O F M A T T E R . " 
[39158.]— W H Y do " S i g m a " and other spiritual-
ists always endeavour to fasten absurdities upon 
materialists? I n his letter (30115) " S igma" sayB : 
" The materialist trios to Batisfy himself with ex-
planations which he cannot sustain, aud usually 
has to ignore the order of facts which scienco is 
impotent to deal with ." W e l l , it seems to me this 
exactly represeuts the case of spiritualiBts. They 
postulate for spirit pure and simple something out-
side of matter, which neither science nor anything 
thing else can demonstrate or deal with, but is 
sometliiug wished for—hoped for. 
Now perhaps you wi l l permit me to call upon 
" S igma" to name a materialist of eminence who pro-
nounced miud as a product of mutter, except iu the 
sense as magnetism, electricity, heat, or motion 
may be called a product of matter ; rather, a force 
is a property, something appertaining or pro-
ceeding from organised combiuatious of matter, 
so far as wo know at present, conliued to 
carbon compounds. L i k e electricity and mag-
netism, life aud thought, as far as we know, 
have certain elements, certain combinations only 
from which they "proceed," or, rather, in which 
they persistently appear, aud it seems natural and 
logically correct to conclude that they are their pro-
perties. W h y should we conclude that magnetism 
is Boinethiug " outside, independent " of iron aud 
other metals which demonstrate its existence ? Any 
more than life, mind, and spiritual forces to be 
something " independent," outside of the combina-
tions of matter such as tho " carbou compounds " 
which alone show their existence. 
Before " S i g m a " aud others ask us to believe that 
mind, life, E C , exist, " p u r e , " free of matter, 
unconnected with material organisations, nay, even 
outside of organised " carbou compounds," let them 
tackle electricity, maguetism, or motion, heat and 
light, and prove tliat the so-called mechanical forces 
" e x i s t " outside and independent of matter. I f 
they cannot do this, why should we accept their 
ipse dixit as to " p u r o " mind, thought, lifo, ice. 
I f a man dies, surely something goes from him . 
but so does something go from " i r o n " which 
" l o s t " its "maguetism." The man ceases to live 
aud think, the uon ceases to act as a " magnet." 
Where is mind gouu to, or where is the magnetism? 
P . S . — " Sigma " asks, How is it possible to con-
ceive " m i n d " in terms of matter and energy't 
W i l l " Sigma " tell us bow ho will expreBS " chemi-
cal affinity,'* or even magnetism, in terms of matter 
and energy ? O r are these " m a t e r i a l " forces also 
thereby put out of the physical order ? W h y docs 
oxygen attack aud transform iron aud glass \ Does 
oxygen do so from choice:' O r why does oxygen 
leave iron when heated—also from choice '! O r if 
not, why not'i I f these things are " m e c h a n i c a l " 
processes, how do the "processes of l i f o " dilfer 
from them ? F . W . H . 
I S T H E S O U L I M M O R T A L P 
[39159.]—IT is a very strange thing, and one 
which wil l excite a great deal of wonder when old 
copies of tho " E . M . " are turned up in future ages, 
that otherwise very sensible men, even men who, 
like our old friend " S igma," are dubious about the 
luuiinifcrous ether, adhere to the belief tlint mentul 
operations are carried on by something super-
natural ; men who, above all others, would throw 
ridicule on the beliefs of other ages, in spirits uud 
essences inhabiting everything. 
Tho way I look upon such questions us this is to 
start de novo. T o imagine, for example, that 1 am 
explaining the thing to people of the planet Mai's, 
or anywhere else, who would be quite free from 
human prejudices aud feelings. Mow take the 
following to bo the substance of a conversation 
between the E a r t h aud Mars :— 
E . : W e believo that the human mind is a spirit 
which is immortal. 
M : : A n d why not tho lower animals f 
E . : Man's mind is superior to that of boasts. 
M . : But is not the superiority only one of degree, 
aud not of kind f 
E . : Wel l , certainly that ia held by soiue with 
very good reason. 
M . : T h e n is it the part which is superior in 
degree which is immortal. 
E , : Tho part so evades definition that it is im-
possible to say. 
M . : What is the origin of tho belief? 
E . : T h a t is a debatable poiut. I t is usually con-
nected with religious beliefs, and each religion 
believes that it was specially made known to them 
by their own god or gods. 
M . : But it is only a belief held by savage1;. 
E . : On thu contrary, it is most lircnly believed by 
the highly-civilised nations. 
M . : W hy, for example, would nny particular 
intelligent mau hold the belief ? 
E . : Because he was taught it iu his youth, aud 
those arouud him believe tho same. 
M . : But why does he believe it to bp true when 
ho comes to think for himself F 
E . : Because of its universality and desirability. 
M . : Are all things true on your earth which are 
widely believed ? 
E . : B y no means. F o r example, beliefs in 
ghosts aud witches have been givon up by most 
intelligent people. 
M . : T h e n uro desirable things always true ? 
E . : F a r from it. Auyouo would call it very 
absurd to say that tho goodness or desirability of a 
thing proved its truth in anything except matters of 
religion. 
M . : T h e n , for what reason is it supposed to be a 
good argument in that case ? 
E . : W e must admit that all so-called reasons 
fade away when closely exauiined, aud all tlrat is 
left is Fa i th . 
M . : W h a t is Fai th ? 
E . : I t is a belief persistently held regardless of 
reason or common-bouse, aud is supposed to bo im-
pressed by the Deity directly on each individual 
spirit. 
M . : Do these faith beliefs, then, appear to spruig 
spontaneously from tho inner consciousness 'r 
E . : No ; they are mostly things taught to 
children when they aru young and impressionable. 
Perliaps some of those who have read so far wi l l 
be able to convert the Martians; but it is boyoud 
my power. 
I know beyond doubt, from personal experience, 
that people may be truthful aud upright without 
the fear of any punishment or hope of reward here 
or hereafter. \ et the want of such a restraining 
influence would causu great excesses among tho 
masses of the people, especially as Liosc who preach 
at present do not appeal to their manhood, but say 
that there ia no other reason why they should be 
good. I would, therefore, counsel my fellow-
readers of the " E . M . " who havo come to the same 
conclusion as I havo, to pursue a policy of 
" masterly inactivity." I f religiou was a bad thing 
instead of a good one, it would have been swept 
away long ago. J . H . S . M . 
I S T H E E A R T H . A M O T O R O R A 
D Y N A M O 1 
[39160.]—Iu my letter (39134, p. 135), sixth lino 
of second paragraph, tho compositor has put " Hence 
there" comes, A:c., instead of " Whence then" comes, 
Ace. Thia alters materially the sense of the phrase, 
a E . 
A C U R I O U S D E V E L O P M E N T I N 
R O E N T G E N - R A Y W O R K . 
[ 3 9 1 0 1 . ] — H A V I N G read with great interest I t e v . T . 
E . Espin's account of his experiments with X rays in 
" E . M . " of Sept. 25 concerning direct positive results 
iu his negative, I beg to offer him my experience in 
daylight positivo experimental work. A l l know of 
thu positive procesaes in general use; but trials 
have proved to me that a positive can be made with 
the usual hydrokiuoue and soda developer. I have 
experimented so far only from negatives ; but if a 
laud.-eape were taken with a similar, say, } or 
A -hour, exposure according to l-lute, I aeo no reason 
why it should uot result in a positive and not a 
negative on tho exposed plate. M y method is us 
follows (and should open up conversation as to 
what correction might be made by .suitable chemicals 
on an ordinary over-exposed plate to make it give 
better results) : — Place a negative in printing frame, 
aud bromide paper on top in ordinary mode of 
printing, expose to daylight, say, quarter of an 
hour, then tuko it iuto the dark room and examine 
us you would u gelatine chloride, only iu a red 
light. I f imago shows itself extremely faint, give 
auothcr j - h o u r exposure, and try ugain. When 
imago appears sullicieut to discern what tho picture 
is, develop with hydrokiuonc. Other developers may 
E N G L I S H MECHANIC AND WORLD OF S C I E N C E : No. 16-I5. 
(3 i I 
O C T . 2 , 1 8 9 6 . 
A 
yj 'J 
1 1 
fiig?e~T,;7-,--Tn^ 
Fier. h 
givo the same results, hut I have not tried them. 
O n developing, you will find the high lights turn 
black (or what would have been white with ordinary 
exposure), while shadows become light grey, nearly 
white, thus making a positivo of tho negative or 
second negative. Should a dark room not be handy, 
give a -A-hour exposure, aud you wi l l get similar 
results, "but not so correct. T h e exposure bleaches 
the shadows, and gives timo to get through the high 
lights to make them turn black in development. I 
have not a knowledge of X rays ; but I beg to 
suggest that tho metals roflcct back tho rays after 
passing through tho lilm, thus causing a donblo 
source of light whero metals were under tho film, 
thus giving tho results in n. similar manner as my 
}-hour exposure. F r a n k S . H . C l o s e . 
R I M B R A K E S A N D C H A N G I N G - G E A R . 
[30162,]—A F E W weeks ago I saw a discussion 
about rim brakes and changing gears in tliis valuable 
paper, I havo had experience in both.' I had a 
bicycle with a changeable gear to four different 
gears—1 Hi , 00, 72, CO. I t worked perfectly. The 
same nmehinn had a rim brake of tho fork type, lift. 
I t could slop tho wheel dead when going down hil l , 
as I once found to my cost when I tried to stop too 
suddenly. There is nothing at al l against either of 
these attachments, and a good deal in their favour. 
I have since had the brake fitted to an Elswick , and 
also tho gearing to a Singer. Thoy are excellent 
improvements, as my friends can testify. 
F . R . S . B . 
A N E L E C T R I C A L A R U M . 
[3916.1.1—As most of tho electric alarm clocks 
hitherto described havo been disfigured with ugly 
terminal attachments or unsightly connections of 
one sort or other, I purpose to give a description of 
such a clock, freo from any apparent connections 
whatsoever. T h e clock I have usod and should 
recommend for tho purpose, it being an excellent 
timekeeper, is a Waterbury drum alarm, costing 
six shillings. At tho timo at which tho alarm is set 
to go off, the alarm movement wheel makes a side-
ways move, shifting about Jin. on its spindle 
towards the front of tho clock, and it is by this 
movement tho required contact wil l bo made. 
The movement must bo removed from its case, 
and a turned disc of ebonite, A (Figs. 1 and 2), 
riveted to tho said wheel, tho disc being turned a 
little smaller in diameter than the wheel. Care 
•should bo taken to bury tho heads of theso rivets 
well IH'IOW tho surface of tho ebonito, or contact 
would be made with the disc of platinum foil, 
which is to 1)0 cut tho same diameter as the ebonito 
and cemented to same. Now to the most con-
venient of tho pillars, D (Figs . 3 and 1) at the back 
of tho dial rivet a piece of ebonito, B (Figs. 3 and 4), 
with two holes drilled through it, ami with two 
small binding screws, f t (F ig . 4) , to hold tho wire 
in each holo firmly. And hero is placed aliout 
Iscj.in. of waxed paper, E (F ig . I ) , stuck to the 
back of the dial for tho purpose of insulating tho 
two wires K K . 
Then , as the foot of the clock havo to bo insulated, 
they must be unscrewed, nnd the holes in tho case-
ment made considerably larger, and on tho inside of 
tin' case, across each of these apertures, must be 
riveted a strip of cbonito about Jin. thick, drilled 
hi the centre to take the thread of tho foot, and on 
that part of the thread which projects beyond the 
cbonito when the foot is screwed into place should 
be screwed a small brass nut, so as to insure the 
foot remaining in the centre, and thus avoiding 
contact with the case. A small, turned ebonite 
disc, drilled just to pass the foot, and placed on the 
outsido of the aperture, would add to the neatness 
of the appearance. 
Next take the two short pieces of about No. 22 
B . W . G . insulated tinned copper wire, and on one 
end of each solder about l i n . of platinum wire. 
Then pass the two platinum ends through tho two 
holes in tho ebonite B (Figs. 3 and 4), and bind 
them with the screws C , C (F ig . 4) . Tho onds 
K, K must be bent as in F i g . 3, with their backs 
resting against tho waxed paper, and their points 
projecting at equal distances—viz., about m f t . — 
from the disc of platinum foil when the dial is 
replaced, so that when the movement dcscril>cd 
takes place, the two are put. into contact by tho 
platinum disc pressing against them. Tho other 
ends of these wires must bo passed under the nuts 
in connection with tho feet, when the whole thing 
may bo screwed together again. A stand will now 
be required for tho feet of the clock to rest upon, 
which may be conveniently mado as follows :—Cut 
apiece of inch mahogany, 61in. by 4^in. f and bevol 
the edges. S ink two '.in. square holes, G , G 
(Fig . 5), J in . deep, in suitable positions to roceive 
the feet of tho clock. I n the centre of each square 
bore a small hole right through, and cut a groovo, 
I I (F ig . fi), in the bottom of the stand from 
each of these holes to the bottoms of each of tho 
brass terminals F , F (F ig . 5). Cut two squares of 
sheet brass, to fit the holes G G , and to tho back of 
each solder a piece of copper wiro. Now fit the 
brasses into their places, pulling the wires through, 
carrying them along the grooves, and giving them a 
twist under the bottoms of their respective terminals, 
F F . The bottom of the stand should be filled in 
with melted paraffin-wax. I t is important to add 
that rosin should be used as a fiux for the soldering; 
that the connections in this, .as in all electric appa-
ratus, be made by thoroughly cleaned wires, and 
that the brasses on which tho feet rest bo kept 
bright. The circuit is represented at F i g . 7 with 
the clock on its stand. I t wi l l be seen that the 
action of setting the alarm is unaltered, except that 
the alarm spring need not bo wound, and the clock 
must bo placed on its stand. The alarm wil l con-
tinue to ring until the clock bo removed from its 
stand. I may say, in conclusion, that ono great 
advantage offered by this system is that, should the 
clock be wanted in a room other than that in which 
it was originally placed, so as to be used a.s an 
ordinary alarum, it may lie taken away without 
interfering with any of the connections, nnd used as 
such. 
F i g . 1, section of movement showing obouite disc; 
F i g . 2, front view of same; F i g . 3, end elevation of 
dial showing ebonite attachment with platinum 
wires : F i g . 4, back elevation of same; F i g . 5, 
s tand; F i g . 6, section of same; F i g . 7, circuit. 
A . E . L i v e r m o r e : 
K A N E - P E N N I N G T O N O I L - M O T O R . 
[30164.1— I BHOrjr.n liko to hear the opinion of 
readers of tho E N G L I S H M E C H A N I C on tho abovo 
motor, and I now venture to givo n brief descrip-
tion of it. Tho motor works on the Otto or four-
cycle principle, and the novelty is in tho manner of 
vaporising tho oil nnd firing tho charge. The motor 
has no vaporiser, and tho oil and nir enter through 
an ordinarv mitro vnlve. Tho whole engino is of 
the simplcstpossibleconstruction. < Irdiuary paraffin-
oil is used, such as tho American T e a Rose. O n tho 
piston moving out in the cylinder, air and oil enter 
to fill the vacuum thus made, nnd on tho return or 
compression stroke a primary electric spark is 
passed through the charge, which it is claimed 
vaporises the oil, but docs not explode it. After the 
piston has passed the dead centre some littlo way, a 
secondary electric spark is passed through the com-
pressed charge, this time exploding it, and doing 
work for the romainder of the stroke. 
Pennington claims that ho can use his motor 
without a water-jacket , as the oil vaporising in 
the charge under compression absorbs nearly a l l tho 
heat left in tho cylinder wal ls from the previous 
explosion. I understand that the motor can bo 
started cold. 
Tho question I would now like to put to our 
readers is, W h a t happens to the charge of air and 
oil on tho passing of the primary electric s p a r k ! 
Perhaps some of our chemical or electrical readers 
can explain. I t seems to mo that even a primary 
spark would ignite the charge (Pennington calls it, a 
mingling spark) : but it cannot do this, or the engine 
would receive an imjietus in the wrong direction. I 
have heard it suggested that the. primary electric 
spark may change the oxygen contained in the 
chargo into ozone, .and thus incrense the power of 
the motor: but I do not think this is possible : the 
motor is supposed to give double tho power that a 
similar motor would give fired in the ordinary way . 
Penuington, in his specification, docs not explain 
the reason. 
I believe the motor is 2 U h . bore by Cin. stroke, 
and there are two cylinders in a 2 H . P . motor, which 
wil l indicate over 111.P. 
I have heard a good deal .about this engine, but 
have not met with any satisfactory explanation, and 
shall be very interested to read a discussion on it in 
the pages of this paper. E . C . B l a k e . 
P R O P O S E D E X P E R I M E N T O N G H O S T S . 
[39165.]—LooKtNO at the description of two 
seances in Vol . X X . p. 96, to which tho " F . K . A . S . " 
refers, I do not seo the least trace of dishonesty. 
Of course, paid mediums have immense inducements, 
when phenomena are expected, .and not forthcoming, 
to assist them by tricks. But I never heard of .any 
tricks of Homo detected, nor of Kate Fox, tho dis-
coverer, at nine years old, of the American Hoches-
ter rappings, and who became Mrs. Jcnchen. The 
rnppings in her presence I witnessed in a room of a 
small suburban house, with only half a dozen 
guests. T h e y seemed to come from all the walls 
and ceiling, liko a storm of knocking by SB people 
at once, in most varied styles, slow, quick, gentle, 
and noisy. H a d they been simple raps, 20 or 30 
people would bo needed. But every rap was double, 
and I tried in vain to make something imitate the 
sound. The two sharp raps were perhaps * tenth 
of a second apart, the second strongest. 1 could not 
make anything tho least like them. Thero was no 
attempt at signalling messages by them, because 
tho main feature was writing, not " direct," as at 
Belshazzar's feast, but through Mrs. Jcnchen's 
hands. W i t h a thin paper beforo her, and a pencil, 
she wrote sometimes with ono hand and sometimes 
with the other. I n most cases she began at tho left 
hand and wroto in the direction wo do; but the 
words wore only legiblo by a mirror. 
The name " Kato L a c y " was written beginning 
with tho " y " and ending with the " K , " but not 
in my handwriting, but my aunt's, who had been 
dead twenty years. T h e name Mrs. Jcnchcn never 
had Been or heard. Other guests had names of 
their friends written all in different hands. Ono or 
two had short messages. At that time the " writing 
baby," now grown up, was about 12 years old, at 
school. 
T h e n I havo witnessed three kinds of "spir i t 
l i gh t" in tho dark, caused by different mediums. 
T h e most abundant kind I call " Bullock Lights ," 
because a family named Bullock exhibited them, 
and wcro detected in somo trickery, I think, and 
went to Australia. Tho father said ho sometimes 
had them ; but it was only with his son Ebcnezer 
that I saw them. Things placed onhislapwouldmove 
about, fly across the room, and perform what his 
f .athercil lcd" physicals." Thin was in modern telight. 
But in tho darkness, while they and others were 
singing, a littlo luminous ball would shoot up from 
tho table and fall back. I t took no more time than 
a heavy Iwdy thrown up alwut 6m. I u rising it 
swelled from a point to a ball of more than Jin. 
diameter, and in falling it shrank up to nothing. 
I t was not quite so bright as phoaphorised oil or 
ether, but colourless, without their green tinge, 
and without tho blue or violet of an electrical 
brush; and there was no perceptiblo smell. I saw 
Bcores of these singly, and once two rose togother. 
Anotlior light that I saw once or twice with 
other mediums was like .a human hand covered 
with phosphorised oil, and spread out a moment. 
I t might easily lie done by a trick. 
B u t tho most unaccountable phenomenon was 
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to cut a given thread. One of the lieat rules—as it 
applies to all cases w ithout exception—ia that given 
and, I believe, originated by, that trustworthy in-
formant, the late " J . K . P . , " more than 20 years 
back—viz., " Multiply tho number of threads per 
inch in your leading screw by tho pitch of the screw 
you want to cut." Tho numerator represents 
drivers, and the denominator driven wheels. A n y -
one being able to refer to tho " 11. M . " of Juno 23 , 
1871, wi l l find the whole process of screw-cutting 
explained in detail. M e c h a n i c i a n . 
T H E C U R I O U S D E V E L O P M E N T I N 
R O E N T G E N R A Y P H O T O G R A P H Y . — 
M R . P A C K E R ' S R E S U L T S . 
£ 3 9 1 8 8 . ] — K E T U H N I N O home last week for throe 
nights, I proceeded to devote all available time to 
attempting to clear up the curious phenomenon of 
double images to which I drew attention in letter 
30138 p. 130. Tho tube was mounted capable of 
rotation, and with circle attached, aud the plate on 
a movable stand over it. I tried plates, or, to speak 
more correctly, dims, beyond tho cathode, over the 
cathode, over tho auode, and beyond tho anode ; 
also with the tube at various augles—the results 
only leading to a hopeless aud inextricable confusion. 
Sometimes all the images were doubled, sometimes 
nouo were. W h e u a tilm showed negative as well 
as positive images, their position seemed to have no 
distinct relation to the angle of the tube. F o r some 
timo I was iu hopes that thu negative image was 
produced by tho action of metal objects on opposite 
sides of the tiliu ; but this had to be abandoned. I 
began to lkdiovo that there must be such a thing as 
bewitchment, and that somehow my apparatus had 
fallen into this condition. However, at last a gleam 
of light came, and in a most singular way. 1 had, 
before leaving home, been using bits of a hulf-plute 
film cut iuto six. F o r a week three bad been left iu 
tho box. Here they lay on the top of each other, 
and, as it happened, crossways. O n usiug the top 
one nothing was fouud, save the ordinary position 
of a ring ; but the second and tho third each showed 
clearly tho impress of the tilm lying al>ovo it. M y 
suspicions were at once aroused ; but, unfortunately, 
in came a medical case aud prevented my being 
positively sure; but I think it will probably bo 
found that if a metal, or perhaps other object, be 
allowed to lie up»on a sensitised iilm for a few 
moments, and then moved to another spot, after 
exposure to the X rays the tirst wi l l yield a negative 
and the second a positive of tho ob ject. I f this be 
correct, then the mystery over which I have spent so 
much time will at hist be elucidated. Once I hail a 
tilm that would not lie flat, and I had to t ike oft' 
the objects to straighten i t ; on developing it, I 
found a confusion of positives aud negatives, quite 
inexplicable. Sometimos, too, tho rings may have 
moved in carrying them from thu dark room to the 
apparatus. Here, then, there is the possibility of 
the explanation of the double images; but even 
then the result is very dilllcult to understand. Why,' 
for instance, should it happen that an object placed 
for a few moments in contact with a lilm can 
neutralise tho action of X rays, and the sunio object, 
if left iu that position, increase their action 'f A u d 
there is a further consideration: Does this arise 
through heat 'i I f so, ono can understand how 
taking up the ring with the lingers throws it into 
molecular vibration, aud that this is communicated 
to the tilm, and in some mysterious way neutralises 
the action of tho X rays. I f this is so with a ring, is 
it not poss ib le to conceive that if an image of the 
sun is formed on a thin brass or copper foil, and a 
sensitised plate placed behind, the surface would be 
aft'ected, and Mr. I 'acker's results be explained "r1 At 
any rate, it is to be hoped tliat some of your able 
correspondents wil l try the ex]ieriment, which is so 
very simple. I slinll be precluded from doing so by 
absence from homo till the middle of October, when, 
if no one else has tried it iu the mean time I wil l , 
and will report through your columns. T h a t M r . 
Packer had obtained aomethiug, very few after 
reading his result could doubt, and it wi l l be 
extremely curious if, working in an entirely different 
direction, one has accidentally stumbled on the 
explanation. 
Sept. 30. T . E . E s p i n . 
A N E W C Y C L E . 
[ 3 9 1 8 0 . ] — I I N C L O S E a somewhat new method of 
propelling bicycles and tricycles. The large cog-
wheel is placed behind tho hinder wheel of the 
bicycle, or behind the axle of a tricycle, and is 
worked by long treadles as iu F i g . 1 ; A in tho 
llgure being the pivot on which the treadle works, 
'i'he tricycle arrangement is shown in F i g . 2 . I f , 
however, the treadle is attached to the crank of the 
wheel in the usual way, the foot-rest wil l perform 
too large a segment ot a circle, and the attachment 
must therefore l»o as in Fig. 3 . At the beginning of 
tho stroke the treadle presses ou the bottom of the 
loop in the rod (see B ) , which is put iu front of the 
crosapieco C of the treadle, which prevents it from 
falling back (see D ) . After the treadle baa lieou 
jerked downwards us far us is convenient to tho 
j-idcr it stops (bow wil l be shown), and the loop 
passes dowu as shown at EC The other treadle then 
comes iuto play, and tho loop just referred to is 
raised aud catches the treaille. This method wil l 
give the rider great power over the machine, and 
will allow of a far larger driving cogwheel than is 
I 
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used at present. W i t h a cogwheel of the usual size, 
propulsion of a bicycle or tricycle would be mere 
child's play. A B , however, the treadles would bo of 
some weight, the lifting them would be hardish 
work for the cranks, aud it would, therefore, be 
I I Q 
well for them to bu at! ached to each by means of a 
strap affixed to them near the footrests, and running 
over a roller as in Fig . 4, that ono treadle may raise 
tho other. T w o straps had better bo used for 
safety's sake, This plan would not do for riding up 
HI 
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hills so steep as to require continuous force to be 
upplied to the cranks ; but this is hardly an objection, 
us sensible people never do ride up very steon hills, 
the doing which is the reason of so many having 
been injured for life by cycle-riding, and having to 
I L T T 
give up tliat and every other exercise requiring 
much exertion. I should have added thut under 
the end of each treadle should be a projecting piece 
to catch it in the event of the straps breaking. 
F o r tricycles (not to be used for scorching) the 
I I 
liest way would bo to simply hook tho loojied piece 
to tho crunk us iu F ig . 6. 
1 once hud a socoud pair of footresta made which 
could be set beyoud the original pair at different 
distances, and fouud the addition of every inch 
increase the power wonderfully. The crank of tho 
axle Bhould be short, and, respecting tins treadle 
motion, 1 would observe that it is far I lie safest, and 
if short has no tendency to produce hernia in tho 
groin, as is the case with the circular motion under 
any circumstances. I f insisted on, however, the 
treadles could be worked by pedals of tho circular 
movement iu tho way shown iu F i g . 5 ; but this 
i n 
o 0 
would add to the weight of the motion and iutroduco 
additional friction. 
The cogwheel of F i g . 1 might be placed before 
the front wheel, and the rider sit well liack to work 
long treadles ; or each treadle might be attached to 
a crunk each side of the front wheel, as in F i g . 7. 
The aljove, not l>eing patented or _ ?*otected, is at 
anyone's service. D r . Blacklock says that a man 
who has a new mechanical idea is " a foo l" not to 
patent it, aud then oiler it to a company. Apparently 
Fie is not aware that cycle comjianies set themselves 
against novelties, as these render so much of their 
stock useless. H . A r . 
[Wo have done our best with tho sketches; but 
thoy aro so rough Unit we really are not sure that 
wo understand them 1 — E D . ] 
C Y C L E B R A K E W I T H O U T F R I C T I O N . 
[ 3 9 1 0 0 . ] — T H E inconvenience of tho ordinary 
brakes supplied to pneumatic tires leads me to 
suggest something of the nature of the fan-wheel 
applied to tho striking part of a clock. Oi l each 
side of tho front wheel of the cyclo let there be a 
cogged wheel rotating with the axis. L e t a pinion 
be capable of gearing with this at tho wdll of the 
rider, aud lot this pinion carry a fan-wheel of four 
vanes of, say, Gin. radius, and from l iu . to 4in. iu 
breadth from the pinion to the circumference. Tho 
application of the pinion to the cogged wheel could 
easily be arranged so as to produce a change of 
plauu of the vanes, each turning through '.MP, so 
that, when not iu use, they would all lie iu one 
vertical plane, and when revolving would be so 
turned as to be resisted by the air, and thus retard 
the revolution of tho front wheel. The gearing 
could be inclosed iu a box and attached to the fork. 
I should like to hear an expert's opinion upon thia 
idea. F . R . A l l i s o n . 
T H E P R I C E O F B I C Y C L E S . 
[ 3 9 1 9 1 . ] — I H E A R tliat it is probable, in the course 
of next year, the prices of bicycles wil l undergo a 
considerable decline, aud it ia just possible that the 
Japanese may supply us, if the Americans do not. 
But what amount of truth is there in the following, 
winch is extracted from a London morning paper ? — 
A question is continually being asked as to whether 
the prices of cycles will not drop : and the question is 
generally followed by some remuiks on the cheap-
ness of iron aud steel. A visit to a high-class cycle 
factory would go far to explain the reason for the 
upittirently high prices of first-class cycles. C o n -
sider first the parts which join tho tulies of the 
frame : these can bo made either of malleable cast-
ings or of steel stampings. Now a malleable cast-
ing, if perfect, is probably as good as a ateel stamp-
ing, but it ia not to be depended on. I t may havo 
a llaw somewhere, generally caused by an uir-bubblo 
in the metal, which cannot be discovered. I t may 
happen that this particular Hawed casting does not 
not play a very important part iu flu; economy of the 
machine; if so, ull muy be well. Hut it may also 
happen to be one of the chief bearings of the machine, 
and disaster may urisu through it. Xberefore steel 
stampings are used in the best machines, because 
they can bu trusted. There is every temptation to 
use the casting, lor it costs only 3d. or -Id. per pound, 
and it requires very little work upon it liefore it is 
ready for use ; and moreover, as very little metal is 
cut away from it, there is much more usable material 
iu the pound of castings than of stampings. The 
steel bars for these latter will cost about Oil. per 
pound, and from the bat's they liave to lie struck 
out into the requisite aluipes by massive stumps. 
The " blank," us it is called, for a hub, lor 
instance,-will weigh about (lib. ; it is passed through 
ingenious and expensive machinery, and subjected 
to skilled lubour, aud thu finished article will weigh 
alajut uoz. When it is considered that a similar 
process is followed for many other parts of tho 
bicycle, it wi l l readily be soon that, although a 
fairly reliable bicycle can bo bought lor about I'll) 
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Schmidt's Mondkarte nngcgebcn. r „ gleicht 11 
und Ift. r „ und ist schwiichor. r M glaubte ich 
i n Marz .sicker y.u crkcnncn. (Wcgen dor Unklurheit 
•cincs zu kleinen Bildcs gebe ich die Nordhiitfte der 
Triesneckcrrillon in doppclter Griisse wiihrend das 
Totalbi ld den Vorglcich mit Schmidt's Atlas crleicht-
crt) r,», schon in Midler 's Spczialkarte angedcutet, 
hat auch Schmidt. Den genaucn Vcrlauf von c, 
ihro Erwcitorungcii und die Untcrbrcchung in dor 
Mitte, sow-ic die Vcrhindung von o und r.,, Bind schr 
sclten gut zu sohcu. I c h vcrmuto, dass hicr noch 
cine Korrcktur notig werden wird, r.j,, ist in jetziger 
Uestsi.lt neu, da sie von Krieger nur his zum Iv rater b 
•orkannt wurdc. I m September war die schwarze 
L i n i c bis zu don Bergen im Ostcn zu verfolgen. Von 
den Kratorn ndrdl. Rhiiticus A sind 2 n c u ; ncu 
sind nuch 2 K r n t e r b c i r M , 3 bci r , v , 1 lioi r ] B 1 safL t, 
zwischen den Miindungen von r „ und r , s ; 1 iistl. 
der I l i l l c c, 1 bstl. des Kraters b ; neu ist auch die 
W a h m c h m u n g der Duplizitiit des Krators niirdl. 
Ton a. 
Vicllcicht gibt sich eino Golcgcnheit, auch dio 
Rillensystcmo des Gassendi, bci Bamsdcu und Aris t -
arch , die ich in gleichcr Weiso bearbeitet habo, zu 
verbffentlichen. P h . F a u t h . 
Dandstuhl, Baycrn , Pr iv . -S tern warte, X . , 181)0. 
P L A T O A N D B R E N N E R ' S R I L L . 
[30201.]— W H E N observing Plato on the evening 
of August 29 last, tho moon then being 20d. 17h. 
old, with Aristotclos on Hie tcrmiuator, I observed a 
very lino ril l running from a break in the north 
w a l l , and extending in a N . E . direction. This was 
intersected at right angles by a cleft from apparently 
si small crater in the same wall . I made a sketch of 
it at tho timo, of which tho inclosed is a copy, and 
in which a represents the ril l nnd b the cliff. I s this 
the ri l l discovered by I l e r r Brcunor '-' I f so, then 
that gentleman is correct in saying it should bo 
visible in even small telescopes. I n a 3]in. o.g. it is 
a somewhat difficult object, however. O n Sep-
tember 27, the moon being alxmt tho same age, not 
a traco of tho rill could bo seen—doubtless, owing to 
tho unsteadiness of the a i r ; but the cliff b was easily 
discernible. O n the 20th following, air being fairly 
steady, tho rill was again clearly seen, and I could 
traco tho cleft beyond it on tho N . side. 
Sinco then I have obtained Elger's work on the 
moon, and find ho shows a ril l corresponding very 
closely with the one referred to. 
O n the same evening, when observing Archimedes, 
the eye was at once arrested by a dark broken line 
Plato. 
lwtweon tho rugged mounted region to the south 
nnd the wall on that side, anil running, so to speak, 
parallel with tho latter. T h i s is not shown on 
Elger 's map. Possibly in large instruments it is 
seen vory differently. I should add that I failed to 
Archimedes. 
trace anything of the rill system to the S . W . T h e 
inclosed sketch wi l l help to identify the object 
referred to, and I shall be greatly obliged if 
M r . E l g c r wil l kindly enlighten me on tho subject. 
Croydon, Oct. 5. H . H . 
S U N S P O T S A N D W E A T H E R . 
[30202.]—To tho query of " F . R . A . S . , " " I s it, 
or is it not, the same sun, iVc. f " I simply reply, " I t 
is the same sun producing different effects." Would 
he argue that tho solar condition expressed in sun-
spots should causo the same weather everywhere, or 
that opposite kinds of weather at two places are not 
both due, primarily, to tho sun (whatever its con-
dition). Hero is a ease I would submit for criticism : 
T w o bottles of water are placed in the sun's rays— 
one made of copper, the other of porous earthen-
ware. The water in ono gels hotter; in the other 
cooler. Snjiposo tho sun (from some cause) grows 
hotter, the difference in water tempcraturo is i n -
creased. " I s it, o r i s it not, the same sun, See." t 
Y e t tliat is no stumbling block to us. C r i t i c . 
R O E N T G E N R A Y P H O T O G R A P H Y . 
[30203.]—Tim following experiments are, I be-
lieve, upon the linos suggested by M r . E j p i n in 
letter 30188, p. 188. 
(1) Upon the left-hand half of a film, washers, 
discs, fee, were placed, tho other half of the film 
was secured by a sheet of platinum ; an exposure of 
one minute was given, and then the metal objects 
were rapidly shifted to the half of the film which 
had been screened from tho rays, and left there for 
a minute. I'pon development, a sharp negative 
was got on tfio left hand of film (as was to be 
expected), the other half was blank. 
(2) The above arrangemeut was again made ; but 
after moving the objects to tho right baud of the 
film, the left was screened to prevent fogging, and 
another exposure of ono minute given. Result: two 
sharp negatives. 
(3) Placing objects undee film, and on metal 
sheets under f i lm; no result. 
(4) Making exposure of two minutes, then moving 
object to right-hand (unexposed) half of tilin, ami 
leaving them for twenty minutes. Resul t : negative 
only on left side. 
H a s M r . Espin found it possible to get a negative 
and a positive each timo an exposure is made, when 
film, objects, and tulie aro arranged m a manner 
identical witli their disposal whoa he first obtained 
these curious resultsV 
Whi le upon the subject, a tubo I havo in which 
the vacuum is very high, owing to use, can bo 
excited with powerful currents and slight heating, 
Tho screen is then brilliantly illuminated, and it 
tho hand is placed behind there is scarcely any 
diminution of fluorescence, the hand and bones 
being scarcely visible, the rays apparently passing 
easily through tho lioiies. B y further heating the 
tube the bones aro seen more plainly, but with 
nothing like the distinctness with which they stand 
out when one of my other tubes is used. 
While experimenting, I have so frequently been 
impressed with tho difference of results obtained 
from different tubes that I should be interested to 
hear whether M r . Espi i i has noticed any difference 
in screen work while using the tube he worked with 
when he got the results he describes. Theso results 
may be due to souio alteration in the rays. 
F . J . R . 
R O U N D E D G E A N D F L A T E D G E . 
[ 3 0 2 0 1 . ] — T H E necessary conditions for a good 
cutting edge arc usually considered to be that two 
planes should exactly meet in an acute angle: that 
in order to got a good edge on a chisel or plauo-
iron, for instance, the tool must bo held strictly at 
one angle when oilstoned, and not allowed to rock. 
It is even recommended that the tool be first ground 
hollow on the grindstone, so that it may touch only 
on the front and back of the bevel when oilstoued. 
This being so, how c m wo account for tho fact that 
carving-tools cut far better with an edge produced 
by the meeting of two Burred facets '! f i o doubt it 
is necessary to grind carving'tools with a round 
edge to enable them to cut out hollows, ice, w i th-
out breaking; but in addition to this, it is found 
that they cut fur more sweetly when the cutting 
facets are rounding, and not fiat or hollow. A gouge, 
for iustauco, must bo well rounded Jroui the inside, 
if it is to do its work to the best advantage. F o r a 
razor, also, it seems that a rounding edge is best, 
judging from the flexible strops, dec., used. 
I S N O T S U I C I D E S O M E T I M E S A 
M O R A L A N D S C I E N T I F I C D U T Y P 
[ 3 0 2 0 ) . ] — T H E letter 30181 from " D . V . " would 
justify his father for killing himself to shorten a fit 
of cancer on the stomach—a disease which any 
doctor may some day discover how to cure, and 
might have discovered a cure in " D . V . ' s " lather's 
time. On the eume principle, I suppose, the im-
potent man who watched thirty-eight years at the 
Pool of Bethesda would have fulfilled u moral and 
scientific duty, I suppose, by hanging nansdif like 
Judas a n d Ahithopholr* in the first place, nobody 
has any right to assume that he is mado useless for 
l ife; and in the next, ho cannot tell for what, pur-
pose he is kept alive. I t may b?, like the man bom 
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tli' hot'ison it divided, tho following portion lining 
fainter l a d having a rcddiHh tinge, then all quickly 
vanished, without any report that I could detect. 
Implying to " S t a r l i g h t " (39396}, a field-glass 
with 1J object-glass, which I habitually uso for 
finding my way amongst the stars, always RIIOWR 
inn Jupiter's satellites whon thny aro anywhere 
iu ;ir elongation ; but whether they look tho sizo of 
pins' heads I cannot say, as I havo never yet 
oh i rved a pin from a distance of TOO million miles ! 
In answer to " T . P . " (39G0O), the present 
apparition of Orion has brought such tcrriblo 
observing weather hero that only tho two following 
recent observations of tho stars near the trapezium 
can lie given:— 
1SD7.—Fob. 18, 8h. l.r>m., 5th star ( E . ) easy; 
brilliant moonlight. 
Feb. '20, 6th star ( E . ) vory easy; 0th star ( F . ) 
xtiNpccted. 
On both occasions tho ful l aperture of the 12J 
Calvor was used, and all eyepieces from 75 to 300 
tried. S . H . K . S a l m o n , M . B . A . A . 
Cliascleigh, South Croydon, Feb . 22. 
P L A T O A N D B R E N N E R ' S R I L L . 
[30111.] — Y O U R correspondent " H . I I . , " in 
letter 30500, " E . M . " Feb. 19, 1897. speaks of the 
M>-called rill of Mr. Brenner. I f he wil l turn to 
your X V I I . Vol . , page (506, ho wil l find the same ril l 
figured on my drawing, which wnsmadeon Aug. 10, 
3h. a.m., 1873. Of course, M . Brenner knew 
nothing of this when he saw it for tho first time. I t 
can hardly be called a cleft, and is described in my 
letter as a valloy. May I take this opportunity to 
say that on iSov. 13, 189G, I discovered a cleft 
hitherto unknown a short distance from Bode on 
t h e N . E . , with a short branch connecting this cleft 
with tho S. side of Bodo. There are hero several 
craters discovered by M . Weinck on his enlarge-
ments, and verified optically by myself. I may add 
also that on last January 14 I discovered a crater on 
tho S . E . portion of the floor of Gassendi. I ts dia-
meter is about one-third tho crater S. of the central 
mountains. A s it lies among hillocks, of about the 
name size, it requires good air to pick it out. 
Vaison, Feb . 20. O . U C . G a u d i b e r t . 
R O E N T G E N - R A Y W O R K — T U B E S — 
T H E F E N E T R A T O R — B R A D Y A N D 
M A R T I N ' S T U B E — A P O S S I B L E C L U E 
— T R A N S P A R E N C Y O F T H E B O N E S 
I N T U B E R C U L O S I S - S C R E E N S . 
[ 3 0 ( 5 1 2 . | — T H A T tho interest in X - r a y work has 
in no way abated is obvious by a glanco at your 
columns. Tho Bubjcct of tubes comes up from time 
to time, and it may bo useful to give my own 
experiences siuco my former communication. I 
have tried Watson's penctrator, which is certainly 
a great improvement on the old form of focus tube. 
The novel features are (1) the extended terminals, 
thus preventing sparking. The terminals themselves 
aro of thick wire, and thero is consequently no 
danger of their giving way, a constant trouble in 
tho oidiw.ry tubes, which I overcame by using 
small rings, such as used on a fishing-rod, split, 
«nd put through tho terminals. (2) The anodo is 
a ring, and is carried far into the tube insulated in 
glass till it comes to tho bend. There is tho usual 
concave reflector for tho cathode, and the rays pass 
from this through the ring on to a second concave 
reflector, which is insulated by glass and fixed 
at a7i angle of 45° ; thenco they pass out at the Bide 
of tho tube. Tho great disadvantage with all tubes 
that are spherical is that thoy require warming at 
F I C 1 
intervals. This tube has yielded good results, and 
has improved with use, and is certainly tho best 
form of focus tube that I have come across. Tho 
BTnnd tulie is l irady and Martin's silver medal 
tube. I t i R atmut Giu. long by IJ in. Tho cathodo 
is a concave aluminium reflector, nearly filling tho 
tuh? ; and mounted in glass. Tho anode is double, 
consisting of a platinum wire with terminal at the 
end of the lulm, and a plane platinum reflector with 
its terminal, which is brought through tho sides of 
the tube. '1 he tube may bo run with A I I , or A C , 
or A with II and O joined (Fig . 1). A t first it is 
better to use A 11, and when tho tube has been 
worked into its best condition, A C . This tube is 
by far tho liest on tlio market. T o prevent any 
danger of sparking, it is well to warm it gontly 
before turning on tho current; but after that there 
IB no need of any wanning, and tho light is per-
fectly equal, Btnndy, and most brilliaut. I t will bo 
noticed that the lilulinum n Hector is much nearer 
the glass than in Iho Laa40JI tubo. Apparently the 
sharpness of tho results is duo to this fact. This 
tube can be used nearer the object photographed, 
and au imago with a larger amount of detail can be 
morn quickly obtained. I have quite como to tho con-
clusion that the long form is better than the bulb : 
(1) Tho danger of warming with the spirit-lamp is 
done away ; (2) the light is perfectly steady; (3) the 
images arc far sharper ; (4) far less current is needed. 
Messrs. Brady and Martin wil l , it is to be hoped, still 
further improve this tubo by lengthening the ter-
minals, and thuB prevont all danger of sparking. 
The tubo is the outcome of their X - r a y worker, 
Mr. A. Lander's experienen, who ia, I see, a corre-
spondent of " O u r s . " I havo already in a previous 
letter called attention to a smaller tube of his which 
yields good results with a comparatively small spark 
coil. 
I should like to call attention to a sequence of 
phenomena that, as far as I am aware, has not been 
noticed in connection with these tulies of high 
vacua. When the current is first turned on, if it is 
too feeble, tho tubo emits a musical noto. W i t h moro 
current, or by warming, tho fluorescence begins, 
and tho noto disappears. Increasing tho current, 
the X - r a y s appear, and reach a maximum. W i t h 
still moro, the platinum becomea gradually hot. 
As the heat increases tho bones disappear, and only 
the shape of the hand is visiblo on tho screen. 
The rays still pass through a puree. Arc. Wi th 
the increasing heat they gradually dwindlo down 
to a dull fluorescence. Now the sequence of 
phenomena scorns to suggest that tho X - r a y s may, 
nfter al l , lio lietwoen sound rays and heat A t any 
late, it is quite clear that tho phenomenon occurs 
between the tube's vibration low enough to emit a 
Bound and high enough to give out heat. 
I havo lately oomo across an interesting fact as 
regards tuberculosis of the bo nr. I had been pus/.lod 
at various timea with the unequal transparency of 
the bones in cases that were brought to me. 
I n the middle of December a youth of 1G was sent 
to mo for a locked wrist. About two years pre-
viously ho bad run tho wrist violently against a 
wal l . Ho Buflercd some trouble from this, which, 
however, soon disappeared. A lwut three month* 
ago he gradually began to lose the use of it. and 
w h e n h e c a m o t o me Iho wrist was locked. Upon 
measurement it was found that the wrist was slightly 
enlarged. The doctors who examined him wero in 
doubt as to whether it was due to anchylosis—os 
Rimple inflammation of the joint—or tuberculosis-.. 
Tho boy was very healthy, and there were no tuber-
cular symptoms; but on careful inquiry, two cases of 
tubercular trouble had occurred in the family. 
W h e n tho wrist was before the screen, the bones 
of tho carpus were ill-defined. On placing the two 
wrists side by side, it was at once evident that not 
only was the carpus of the bad wrist much more 
transparent, but all the bones of the hand, andevei> 
tho ulna and radius. The two wrists were then 
photographed. I inclose copies herewith. T h e 
want of contrast in tho diseased wrist extending to 
the ulna and radius and metacarpal bones ia ex-
tremely striking. 
I had no other case of this kind till early in 
January, when a young man came to me with a 
tubercular knee. This was a thorough tubercular 
caso. Part of the radius had been removed a year 
ago; ho had also had a tubercular abscess. H e was 
thoroughly examined with the screen, and al l bones 
in al l parts of the lxxly were found to be abnor-
mally transparent. This fact, if it should bo estab-
lished, seems to me to promise to be of much use in 
early diagnosis of bono disease. I t is interesting to 
note how tho same discaso gives rise to opposite 
results: the lungs, which in a healthy stito arc-
very transparent, become less so in tuberculosis, the 
bones tho reverse. 
I t is much to bo hoped that Edison has found 
BOmo hotter chemicals for Bcrccns than those we have. 
I havo accn X - r a y a passed through half a dozen 
screens of barium platino-cyuuide, and thn last 
screon showed but little less brilliancy than the first. 
E a c h screen must have converted so much of the 
X - r a y s into l ight; but the perccntige must bo vory 
small. We evidently havo tubes that give X-rays -
enough, if only eomc chemical could be found to-
convcrt them. T . E . E s p i n . 
T o w L a w , R . S . O . , Co. Durham, Feb. 12. 
T E L E S C O P E S . 
[ 3 9 0 1 3 . ] — T H E articles that have appeared in 
tho E N O I J K I I M E C H A N I C during the last twenty 
years on the subject of tho telescope and its-
method of construction have been of tho greatest 
OHsistanco to the amateur, and frequently of much 
uso to the practical optician as well. T h e reflecting 
telcscopo has been elaborately discussed, and any 
reosouably intelligent porsou will find few diffi-
culties in tho way of working out a very good i n -
strument from no othor instructions than these-
IcttcrB and publications. Vory much less, however,. 
IIUH appeared on tho aubject of the achromatic ob-
jective, and it ia to bo regretted that, no expert, up. 
to this day, has given us thorough details aa to its. 
practical handling. Several writers have con-
sidered tho mathematical aide of tho question, 
however, and the articles of M r . Wil l iam Ltrndbury 
inore particularly have been of great assistance. 
The investigation of tho Gaussian curves on the 
linos suggested by Prof. Bond, of Harvard U n i -
versity, iu a late communication to the E N G L I S H 
M E C H A N I C , if continued by Mr. Bradbury, would 
be especially welcome at this time, and 1 trust he 
wi l l iavour your readers in this rcRpect at an carlv 
day. Those who desire to construct an achromatic 
labour to-day under far moro favourable conditions 
than wcro possible ten years ago. Glass can now 
be obtained free from al l Btriie and internal strains, 
and the maker is prepared to tarnish tho propor 
curves, which relieves tho amateur of al l mathe-
matical rcBcarch. 
Unfortunately, littlo is known of the methods of 
local correction outside of the profession, so that 
when the work is ready for testing, tho amatour 
hardly knows how to proceed. I t is not a secret 
restricted to a limited few, since superior objectives-
are constructed by several firms, both in America 
and Europe. T h e papers by " PriBmatiqun " on this 
subject a low years since in the E N G L I S H M E C H A N I C 
proved disappointing, since they did not enter suffi-
ciently into details. What ia needed ia a series of 
articles accomplishing as much for tho achromatic 
aa has been done for the reflector. I f Rome 
emineut optician, such as D r . Schroedor, for ex-
ample, would give his experience in these lines, it 
would prove of the greatest value, as he is a n 
acknowledged master in the art of correcting. I t 
might bo a good suggestion to include in the list of 
prizes offered by tho E N G L I S H M E C H A N I C for the-
best article on the reflector, one also on the achro-
matic objective. Tho history of the development of 
optical correction appears, so far, never to have 
been published. Local correction aooms to have 
been tirst adopted iu America. 
U p to tho time of Alvim Clark , objoet-glwww 
wero worked out by aid of the radius bar. Such 
was the method employed on tho great telescope at 
the Harvard Observatory—at tho time of its estab-
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aro boat known and. moat fatnod is to bo found in 
their mountain peaks and volcanoes. While many 
other Pacific ialuuda are of coral formatiou, theao 
are distinctly volcanic. Each member of the group 
has ono or moro commanding peaks. On tho 
largest, Hawaii itself, are the stupendous cones of 
I f awns Loa and Mauna Kea, which rival the loftiest 
of the Alps, and far outrank any other islaud 
mountains iu tho world save the lately-diacovered 
peak iu Papua. Here, also, is Kilauea, on the side 
of Mauna Loa, making with the summit crater of 
tho latter tho largest two activo volcanoes in the 
world; while just across the channel, in Maui, 
towers the gigantic Halenkala, an extinct volcano 
surpassing Mount Etna iu size and grandeur. 
Ki lauea 
is always active, aud at the present time seems 
threatening another serious eruption. Mail advices 
from Hawaii tell that the crater has for some time 
been seething and bubbling, and sending up 
magnificent fountain jets of tire that are visible for 
miles. Venturesome visitors going to the edge, 
fouud the fiery bowl moro than full, the molten lava 
at the centre being severJ1 feet higher than at the 
edges. Now and then it would flow over and pour 
down the slope of the mountain-side for some dis-
stance, until it cooled, formed a crust, aud thus 
dammed up the torreut. Earthquake shocks were 
frequent, and there were all the symptoms of an 
impending eruption. This fact, however, caused uo 
panic, but rather attracted hosts of visitors, eager to 
witness the incomparable spectacle. There is pro-
bably nowhere ou the globe a scene more awe-
inspiring and dreadfully sublime than that presented 
by tho crater of Haleakala. Pound about the 
mountain and on its slopes is Paradise. You ride 
for hours amid the semi-tropical verdure aud bloom. 
Up to the very summit there is not a sign of what 
lies just beyond the mountain rim. You reach the 
top 10,000ft. in air, and glauco back over a glorious 
panorama of laud aud oceun, and iuvoluutarily 
murmur: "Summer isles of Edeu lyiug in dark 
purple spheres of sea." 
At your feot lies a stupendous chaam 3,000ft. deep 
and more than six miles wide. In its desolate 
expanse almost auy of the great cities of tho world 
could fiud room to be swallowed up. Placed upon 
its floor, the tallest peaks of the Catshill Mountains 
could scarcely be seen above its sulphurous parapet. 
And in all its gloomy rcceases there is not a tree, nor 
a shrub, nor a flower, nor a blade of grass. There is 
uo living object. No bird even flies across it. I t 
lies there iu eternal silence and eternal death, lifted 
high up towards the heavens of perpetual summer, 
a frown upon the smiling face of Nature, the 
Abomination of Desolation iu the midst of Paradise. 
Not even the awful lake of fire ou Mauna Loa so 
thrills the beholder with fear aud dread as this dead 
crater. From tho crest of Haleakala one can see the 
lofty peaks of Hawaii, forty miles away, seemingly 
floating in mid-air. Crossing the channel aud laud-
ing at Hilo, one makes his way toward tho peak of 
Mauna Loa through a literal jungle of luxuriant 
tropical vegetation. Even tho lava, which, cold and 
hard as flint, covers miles of the land, is deusely 
overgrown with shrubs. It is a ride of 30 miles, 
and one should take two days for it; and he may 
lie awake tho night between them and see fitful 
Hashes of volcanic fire playing on the heights above 
him, like sheet lightning on tho edges of a distant 
thunder cloud. 
T h e L a k e o f F i r e , 
Halemaumau, is not at the summit of Mauua Loa, 
but on its side, only 4,000ft. up. I t is at one side of 
the vast crater called lvilauea. On the very briuk 
of this abyss stands a hotel, the Volcano House, 
from the windows of which ono may look down into 
tho pit 3,000ft.; and across it, three miles, to where 
an ominous blue cloud for ever floats above the 
bosom of Halemaumau. 
It is a difficult descent from the hotel to the floor 
of the crater. At first there is a little vegetation, 
but after that for 2,500ft down, aud then for three 
miles acrosa, Kilauea ia aa barren aud as deaolate as 
Haleaaala itself. There is nothing but lava, black, 
shining, glossy, lyiug in fantastic folds aud waves. 
No pen can describe the sensation which the visitor 
feels in treading upon such a floor and marching 
across it for miles. He does not think " the dust we 
tread upon was once alive " ; no, but it was once a 
seething, fiery mass, to approach which would have 
been iuatant death. Aud even now there are 
ominous fisaurea aud bubbles, hot and menacing. 
Aud who knows at what moment the Ooddess Pele 
may stir the whole again into a fervent glow? But 
with a self-surprising courago one keeps on, straight 
across, to where, close by tho future wall, a smaller 
crater lies within the great one. This ia Hale-
muuinau. Ouo climbs the rugged rampart of 
volcanic rocks a hundred feet high, and looks within. 
It is a huge bowl, with rough walla, au oval, 
perhaps 300 by 50l)ft. in size. Its level bottom is a 
dull red here aud there, but mostly black. Tho air 
is hot as the breath of au oven, aud still as the 
grave, and an awful silunco prevails. Then a flash 
of fire, like ligh'niug, plays across it from shore to 
hore. Then tho floor of half-cooled lava breaks up 
like ice in a freshet. The huge blocks are tossed 
about like bubblea. Iu a moment tho entire lake is 
a furnace, nay, a crucible. It foams and boils aud 
surges. It is a inolteu mass, blood red or glowing 
orange. Crimson surf dashes against tho rocka iu 
breakers 40ft. high, and flery spray goes flying far 
above the crest of the ramparts ; so that the spec-
tators seek shelter behind masses of lava and in rude 
caves. There are literally acres of melted rock 
boiling furiously, hotter than molten iron. The 
waves thunder against the walls, like the waves of 
the ocean in a winter storm, and rush furiously iuto 
the caverns thoy have made in the rock under the 
very feet of the startled visitor. Another moment 
and the undermined rampart may topple over into 
that dreadful flood. Yet, with fearful fascination, 
oue clings to the rock, and watches the gory spray, 
and listens to the raving thunder of the fiery surf, 
with never a thought of dauger. 
This lake of fire was, in Hawaiian mythology, the 
home of Pele, the goddess of volcanoes. She came, 
iu ancient days, from her first home in Samoa, with 
her six sisters aud her brother. First she settled at 
Moanalua, in Ouhu. Thence she moved to Kalau-
papa, in Molokai. Thence she went up to the 
House of the Sun, Haleakala. And, finally, eho 
came to Halemaumau. Here, in the cone-shaped 
craters of Kilauea, she and her family lived, and 
amused themselves with playing checkers aud danc-
ing to the music of the roaring surf of fire. No 
other deity was so greatly feared. No one dared to 
approach the mountuiu without tirst making her an 
offering of ohelo berries. And when in her anger 
she caused an eruption of the volcanic fires whole 
droves of pigs and other sacrifices were thrown into 
the lava streams as peaco offerings. At times she 
and her sisters loft the fires and ascended to the 
summit of Mauna Loa, to revel in the eternal snows 
that crown that mighty peak. One day the court 
of Pelo was viaited by Kamapauaa, the " Child of 
a Pig." This huge monster, half-beast, lialf-
humau, was an adventurous divinity, who had for 
ages been wandering about, wading from island to 
island, wherever his swinish fancy led. He became 
the guest of Pele, and presently became a suitor for 
her hand. He stood upon the rampart of Hale-
maumau and wooed her in a voice that drowned the 
thuuder. She rejected him with scorn, and taunted 
him with being the offspring of a pig. Theu a great 
battle arose between them. She poured out tire aud 
molten rocks against him, while he brought up the 
water of the sea to extinguish the flames. At first 
he prevailed and almost Hooded the crater. But 
with a desperate effort Pele and her Bisters drank up 
the water and drove him into the sea, hurliug after 
him rocks and mountains, which formed ialanda 
scattered afar over the Pacific. The first person 
who ventured to descend iuto the crater of Kilauea 
without first sacrificing to Pele was the Hawaiian 
Princess Kapiolaui, in 1825. She had become a 
Christian, and did so to prove the falaenoas of tho 
ancient myths. 
THE FORMATION OF THE GREAT 
WHIN SILL. 
ON Wednesday week the Itev. T . E . Eapin, of Tow Law, described to the members of the 
Weardale Naturalists' Field Club his visit to the sol-
fatara region of Vesuvius, and read a paper on the 
" Formation of tho Great Whin Sill." The meet-
ing took place at Wolsingham. Armed with black -
-board and various maps, Mr. Espin gave a vivid 
and clear account of Vesuvius aud its vicinity, and 
described the varied phenomena which BO frequently 
accompany outbursts of volcanic activity. Various 
lines of former volcanic activity were traced, as on 
the east aud west of the British Iales, which helped 
tho members to grasp the points set forth iu Mr. 
Espiu'a paper. 
In a careful study of volcanoes we fiud that they 
fall iuto two great divisions—eruptive coues such 
as Vesuvius, and pit craters such as Kilauea, in 
Hawaii. Possibly these are but stageB iu eruptive 
action. Another stage ia tho dormant one, in which 
tho volcano throws out vapours ouly, like the sol-
fatara at Naples. Eruptive centres seem to form 
invariably on lines of small resistance in tho earth'a 
cruat. Moreover, it ia a fact that eruptive centres 
occur whenever a fiaaure strikes upon the line of 
Binull reaiatanco. Iu a small way a good iustance is 
f.mnd near Bolam, where au eruption has taken 
pluceon the Cleveland dyke, aud we find it occurs 
where a fissure falls trausversely upon the dyke. Of 
this we shall Bpeak further hereafter. Now it is 
not a little curious that two great northern dykea, 
the Hett and the Cleveland, intersect near Middle-
ton, aud we should naturally expect that thero 
would be an outpouring of molten matter. May 
not the Grei-t Whin Sill be the outcome f This 
was the queBtiou that presented itself to me, und I 
have giveu much time in the last few months to a 
aolutiou of it. Thu result I venture to lay bofore 
you. 
During the Cretaceous Times 
there was a very general subaideuce, so that chalk 
waa even doposited in Antrim uud Scotland. This 
subsidence brought the line of small resistance which 
passes down our West Coast once more iuto 
proximity with the sea. The activity of a volcano 
depends upon its proximity to the Boa, as we know, 
and we are not astonished to find in the Tertiary 
period an extraordinary outburst of volcanoes ou 
the West, extending from Carliugford to Skye and 
beyond. The Basaltic masses then ejected have 
long been one of the wonders of Europe. Now, 
thia lino is well marked and well known. It cuu be 
traced in Bucceaaive geological periods in the British 
Ielea from Devon, through Wales, Antrim, Skye, 
northwards to Hecla, in Iceland. Iceland contains 
the only Tertiary volcano still in activity. But are 
we quite suro thore is not a second line 'i In the 
last century other volcanoes in Iceland were active, 
one of which, Krabla, ia situated on the other side 
of the island, and a line from Groenland through 
this, aud taken southward, pasaea through the Faroe 
Ialands, the Slietlauds, und the North Sea, aud may 
possibly extend to the great volcanic diatriet of tho 
Auvergne, in France. Hero we find from 00 to 100 
E x t i n c t Volcanoes 
arranged upon this line, many of which were in 
eruption in the Tertiary period. Earthquakes and 
volcanoes are not absolutely and inseparably con-
nected, but it is not a little curious that an earth-
quake line of intensity passes into France down our 
east coast iu much the same way. Moreover, if 
these two lines are real, we shall not be astonished 
to fiud that the longest-continued activity is where 
thoy approach, as is the case in Iceland. We would 
suppose, then, that when the land at the east of us, 
and which connected ua with Norway, gradually 
subsided, voleauoes burst forth here much iu the 
same way aa iu tho West. Although these vol-
canoes are now below the sea, they have left thoir 
tracea in numeroua dykes iu the North. If these 
dykes are projected eastward, they show, according 
to my geological map, a remarkable tendency to 
converge, as we should oxpect. The ouly exception 
is the Cleveland dyke. This can be traced from 
Robin Hood's Bay to Middletou. It ia found again 
iu the Eden Valley, and possibly in the Ayr coal-
fields. This alone points to its being a liiaure 
arising from the west line, and, as we should sup-
pose, it is actually of different structure to the other 
dykes in the North. By the strata it traverses, it is 
shown to be of late origin. Now in thia lay oue of 
the difficulties I encountered, for in our inquiry it 
seemed almost necessary that 
The Hett Dyke and the Cleveland Dyke 
Bhould bo contemporaneous. Now, I wish to draw 
your attention to a fact which has escaped notice, 
but which seems to me of the utmost importance. 
The Hett dyke, where it first crosses the W ear from 
the East, is Hanked by a second dyke, called the 
High Green dyko, and just at this spot is au out-
flow between tho coal meaaurea, covering some 
fifteen acrea. I havo already noticed tho trauaverae 
dyko which causes tho eruptive centre at Bolam, 
aud I find that if thia dyke ia prolouged, it 
falls upon the sill in tho Hett dyke, thus 
associating the two, and cauaing an outflow* 
in both. We need, therefore, feel no sur-
prise at the vast outpour where the great dykea 
already intersect. Accepting then thia as a fact for 
the moment, let ua proceed- to consider what 
theoretically would be the result. Let ua suppose 
that the overflow occurs from the action of two 
centres of force. Now, the action of such forces at 
any given point of intersection will be inversely 
proportional to the square of tho distance of their 
respective centres. From iliddleton wo have for 
the Cleveland dyke some 100 miles, for the Hett 
dyke from the general focua of dykes in the North 
Sea, roughly 70 miles, so that tho force of the Hett 
dyke to the Cleveland will be nearly as 8 to 1. This, 
however, is supposing that the forces at each centre 
are equal; but appearances show that this is far 
from the case. The llett dyko is almost a straight 
line, the Cleveland abowa many irregularities, and 
those irregularities point to tho fact that, instead of 
direct cleavage it has had to seek linoa of least 
reaiatanco; In other words, the force has been less, 
and so wo may well raiau the proportion to 10 to 1. 
It therefore followa, iu tho second place, that the 
hue of projection of tho outflow will ho nearly in the 
line of the Hett dyke. Now, us to thu ultimate 
direction, two other factors come in. The first, tho 
continuity of tho strata j the second, the dip. Tho 
strata of limestone BOOH ends, and iu the map sand-
stones are fouud lying in such a line as to cause a 
rebound, aud the dip is agaiuBt the flow. Conse-
quently we are not surprised to fiud ittlowingaway 
N . E . following the limestones. Wo have, first, an 
outflow, aud theu a back flow. Where it reaches 
the neutral point the sill will be thin, where the 
back flow gaius sufficient impetus it will rupture the 
strata, and puas from one division of limestone 
to auother, and it might happeu that to the 
weat the back flow, which will naturally bo 
on tho higher level, will have taken tho upper 
strata, aud then wo shall have la tho middle or tho 
basalt! a bukod rock, as iu thocasu of the Tecs Force 
section. But before wo proceed, it may be well 
first to apeak a little further about the eastern dykes, 
'• 
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nn<l soo if they afford my other proof of our 
volcanoes in tho East. 
The Basalt ic Volcanooa 
of Hawaii best illustrate tho point I mean. Tho 
two craters, Kilauea and Boa, nro situated trans-
versely to tho two lines of small resistance which 
pass through tho island. Tho craters aro olliptical, 
and tho major an is of each lies on the transversa 
lino. In the Kilauea region aro steam cracks con-
centric with tho crater; on tho west are lissures of 
many miles in tho direction of the Los lino of small 
resistance. As regards I.oa, our information is not 
so perfect; hut of nino outflows from fissuies six 
arise in tho direction of tho Kdauea line. If, then, 
wo havo two lines, passing E . and W. of our isles, 
tho fissures would lie between them, and this 
generally seems to bo tho ctse, and to prove that 
thero were volcanoes on tho east as well as on the 
west. Another point I should like to draw atten-
tion to is tho statement often seen that these lissuros 
extend down to a supposed molten reservoir lying 
underneath them, anil that tho basalt wells up 
within. Now, if this was the case thero could bo no 
flow in a dyko; but an examination under the 
microscope shows a flow structure parallel with tho 
eides of the dyke. I should, thoroforo, be more in-
clined to think that a dyko proceeds from a definite 
centre in tho earth, ana that lines drawn from that 
centre to tho dyko represent the actual lines of flow. 
I t is obvious if that is the case tho flow will be well 
marked as soon as the anglo becomes sufficiently 
acute. And here wo havo tho clue to tho outflow of 
The W h i n SiU. 
Tho two dykes intersecting caused an alteration 
in tho angles of the lines of force, while the dip of 
tho BtraU offered an easy, if not direct, plane to the 
(low. Moreover, if tho wclling-up theory were 
correct, there is no apparent reason why an inter-
section should cause an outflow ; but if tho centre 
theory is correct, the matter is explained. As to 
tho chemical constitution of the sill, it is obvious 
that if the oveiflow from the Hett and Cleveland 
dykes caused it, we should expect a compound mass 
made up of the joint materials of the two. If the 
chemical constitution in the Hett dyke is called A, 
and that of tho Cleveland dyke B, the resulting sill 
will be 10 A plus B ; or, in other words, tho sill will 
be quite different in constitution from the Cleveland 
dyke, but will nearly resemble the constitution of 
the Hett dyke. Of course, everything will depend 
•upon tho respective forces, which we have assumed 
to be 10 to 1. It is obvious that the more you in-
crease A the greater will be the similarity with the 
Hett dyke, and the more you increase B the greater 
will be the dissimilarity with cither the Hett or 
Cleveland dyke. 
But the intrusion of so vast a sill of molten matter 
will give rise to certain subsidiary effects. The whole 
of the overlying strata will not only be heaved up, 
but will fissure in all directions. The intensely hot 
vapours, tho boiling waters, will fill these fissures, 
and we shall have 
A V a s t Solfatara Action 
set up which must have mado it warm work for the 
members of tho Naturalist Field Club of that day. 
Tho formation of sulphurcts of various metals would 
take place, aud there would bo deposited numerous 
sulphurets of lead, zinc, Sec, and with tho assistance 
of acid vapours, our well-known fluorspars, calcites, 
&c.—nay, oven the cooler parts of the basalt-
might bo fissured in the curious hurly-burly 
that would onsuo from the inroad of miles of 
molten matter. The volcanio regions of Corn-
wall and Derbyshire teach us that mineral 
voins are allied to volcanoes, and tho minerals 
found depend upon tho strata, nnd modern solfatara 
vents tell tho same tale. Tho geological maps show 
us that mineral veins are most numerous over the 
sill, and are a'most if not entirely, wauling outside 
if, while the Assuring is much moro common in the 
sill area. Wo shall thus not bo far wrong if we 
ascribe tho greater part of our Woardale minerals 
and spas to the Bill, though some may bo the out-
come of eruptions still earlier. Yet another point 
of interest. Although tho volcanic forces have, in 
the first instance a tondoncy to laise the laud, yet, 
as they bccono subdued tho land sinks. Much of 
tho up and downs of our island can be so explained. 
Our volcanoes in iho cast at last reached the point 
of deel no, and a very general collapse in tho land 
ensued, as it did under similar circumstances in the 
west. Possibly tho end may have been in an in-
cursion of walf.r, tremendous and devastating ex-
plosions, and a down-plunge liko K'akatea; possibly 
only a goueral subsidence, possibly both. By 
, A Series of Collapses 
our island was separated from Norway, and great 
faults liko that of Burtrcoford were caused. In 
this case to tho west the welling out of basalt filled 
in the cavitiis or shrinkage, but as tho action died 
away the filling in would bo less nnd less extonsive. 
Hence, the Burtreeford disturbance may havo had a 
double causo, contraction in tho basalt, and subsi-
dence as well, nn . certainly it is worthy of remark 
that it falls perpendicularly on the iutersoctional 
outflow of the dykes. And, lastly, perhaps wo still 
have traces of the volcanoes of the East in tho 
sulphuretted hydrogen springs. One of these is at 
Brndloy, not unconnected as I fancy, as well as tho 
great radiation of faults near Crook, with tho con-
tinuation of tho High Oreen dyke. But moro 
remarkable arc those called Hell Kettles, near Dar-
lington. History tells us how a partial eruption 
took place hero in tho l'2th century, when the 
ground rose " higher than the hills and church 
spires," and collapsed "with a horrid noise," 
leaving tho holes, which history again shows have 
gradually become shallower. The spas at Croft 
and Dinsdalo also are mementos of tho volcanos in 
the East. 
Whether the cycle of eruption will come again we 
know not; but at any rate we can class our neigh-
bourhood as ono of tho most interesting, and as 
having witnessed the apparent last throes of the 
giant who slumbers beneath. 
S A W I N G R I F T F L O O R I N G . 
A N E W method of sawing up a log of wood so that the operation is attended with ns little 
IOBS as possible, is accomplished by a machine 
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recently invented by J . A. Hauscr, of Augusta, Ga. 
In tho accompanying cuts, from tho Korthueslern 
Lumberman, aro shown tho old and now mothods of 
cutting up a log. Tho first picture for rift flooring 
showB tho actual cutting of a 28in. log as cut to tho 
host ndvnntogo for rift flooring. Polling tho log 
on the carriage, tho sawyer commenced at A, and 
cut ono slab and two flit grain boards ; tho log 
was then tunied to B, and a slab, three boards, and 
a lin. cant wcro cut. Theso boards aro also flat 
grain. Tho log wns then turned to C, another 
Blab was taken ofT, then two flat grain boards, then 
a tin. cant, then 11 boards that were only partially • 
rift and another 4in. cant. Theso cants were then 
taken to tho gang or rift-flooring machine, nnd 
made into what is known as rift-grain flooring, but 
in truth nearly 50 per cent, of this is what is known 
aB bastard 6awed. 
In tho second diagram is shown tho same sized 
log cut by the now rift machine. First tho log is 
rolled on to an ordinary saw carriage, ono side 
skinned, then turned down, and halvod, not allow-
ing the saw to come entirely through the log, then 
turned, another side skinned and the log quartered; 
it is now ready for the rift machine. There has 
only been four lines run on the circular before it 
comes to this machine, and no slab taken off. I t 
now comes to operator No. 1 (there being two 
operators required to operate the machine), who 
places tho quarter on tho half of tho table nearest 
him, and starts it through tho machine, sawing a 
board. 
Operator No. 2, standing at the other end of the 
machine, pushes tho board which has been sawed 
forward, until the oppositely-driven feed-rolls on tho 
other half of tho table take it, and carry it to tho 
ond of tho table from which it first Btarted, when 
operator No. 1 removes it from the machine. I n 
tho mean time, operator No. 2 hns given the quarter 
from which this board has been sawed a quarter 
turn, and returns it by the oppositoly-drivcn saw, 
cutting another board at right angles to the first one 
sawed. Operator No. 1 then removes this board, 
and patMt the quarter back as before. This opora- * 
tion is continued until tho quarter is entirely sawed 
up. In this description one quarter is mentioned, 
but it should be uudcrstood that two quarters are 
being operated upon, and hence two boards are 
always being Bawcd at tho same time. As these 
quarters arc given one-quarter turn at each end of 
the machine, it will be easily understood that tho 
angle of grain is at 45° from each other, hence 
every board is cut rift or edge grain at an angle of 
45". 
In the old way of sawing for rift only about f>0 
per cent, of what will pass for rift is Becure, aud all 
of 33 per cent, of this is bastard ; while with the 
new machine 100 per cent, is sawed rift, aud thoro 
is no bastard about it. 
M A C H I N E R Y A N D T H E D E C R E A S E 
O F L A B O U R . 
TH E R E is no reliable record of the number of machine tools at work ; they arc legion. It is 
computed, however, that 150,000 lwilers are in use 
in the United Kingdom providing power for 
industrial establishments, and it is but a measure of 
the possibilities of the future to say that, owing to 
imperfect combustion of fuel in these, nearly 
1,000,000 tons of coal are wasted every year in that 
smoke which, while proclaiming the glory of 
manufactures, greatly injures health. What a 
magnificent idea it would be to celobrato this 
Queen's year by saving this coal and many weak 
lungs! Tho utilisation of this Bteam power is 
almost without limit in its variety and possibilities. 
Nature and tho human anatomy have afforded 
many examples—tho universal joint of the nrmpit, 
the reciprocal action of elbow and knee; but there 
is no need to elaborate—every movement and joint 
is reproduced in mechanics. It would bo impossible 
in the necessary limits of a magazine article ovon to 
indicate the methods; results of themselves are 
significant enough. Even here it must bo 
remembered that we are only at the beginning of a 
now development, for tho " fluidity " of electricity 
—tho caso with which it may bo distributed, 
Buggcsts a higher economy, especially for portablo 
machines. Thus an electric drill for boring holes in 
steel plates hns reduced the cost of a given amount 
of work from 10s. to 3s., and even at that does the 
work of six men in a given time. 
In making steel rails or plates five men now do 
tho work formerly requiring seventeen. The wnges 
of the twelve aro saved, for tho plant soon pays 
itself. Nail production has increased twentytold. 
Each worker makes two tons of steel rivets in a day 
at about one-fifth the cost of twenty years ago. 
Tho Staffordshire potter will make 480 piecOB of 
dinncr-plato in a day, double that of a fow years 
ago, or 80 Blop-jars iiiBtend of 12, or 3,GOO of tho 
homely jug instead of 400, so that an addition of 
fifty per cent, to tho wage and a reduction of tho price 
of tho finished product aro easily understood. Take 
tho more familiar pin—even the pointing of it is not 
too insignificant for mechanical genius. Adam 
Smith regarded tho making of 48,000 per day by 
ton men as a triumph ; now 1,500,000 are mado per 
worker per day—the man starts the machinery, it 
does tho rest. The price is almost too small for the 
picking up of a lost piu to suggest thrift; but what 
of the old Buperstition that it is unlucky to pass a 
pin ? Then there is tho pin's cousin, tho needlo. 
Sixteen machines aro used to make a sowing-, 
machine needle, but they produce 5110,000 per week. 
The sewing-machiuo itself is tho product of nearly 
200 separate machine tools. Again, in the making 
of tho lock of a gun there arc 131 different machine 
operations, and in the making of a ba'anco wheel of 
a watch weighing only 7 grains there are 80 separate 
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modieal officer, and live guides, havo been pub-
lished by Reuter's Agency. I t appears that 38 
days of hard travelling were experienced before 
the foot of Mount St Elias was reached. The 
ascent of tho divide between the mountain and 
the lower poalcs was commenced at 3 a.m. on 
July 30, and at 1 a.m. on tho following day the 
ascent of tho peak was attompted, and in spite of 
many difficulties was accomplished. Tho top of 
the mountain, which was ascertained to bo 
18,100ft. high, was safely reached at 11.50 a.m., 
tho ascent from the divido (12,400ft.) having 
occupied exactly 11 hours. The view from tho 
summit was line beyond description. The atmo-
sphere was marvellously clear; in fact, the 
weather conditions could not have boon more 
favourable. The explorers rested on the bummit 
for an hour and a half, during which time some 
very fine photographs were Becured. The descent 
to the divide took two and a half hours. The 
night was spent at the divide, and tho following 
morning the expedition descended to the foot of 
the mountain. The mountain was first observed 
by Behring on St. Elius day, 1741. 
Referring to the waterspout at Cromer (see 
p. 84), Mr. G . Hilditch, writing from Mundesley, 
says that he was pointing out to his Bon and 
daughter a long dark Btraight cloud us ono from 
which waterspouts often descend, and while 
talking the long straight lino was broken by a 
portion dropping down in a triangular form, 
which became longer as it developed until it 
approachod the sea. Then a column of water 
descended. " The impact with the sea was BO 
great that a mass of steam arose, nearly reaching 
the cloud itself. I.ater on it lookod like an 
elephant's trunk, and, before disappearing, like a 
long dark cord swinging in the wind, but still with 
the mass of steam rising under it from tho troubled 
sea. I watched it with n good glass for quito 
20 minutes, until it disappeared, when, curious 
to relate, it was followed about 10 minutes later 
by a second waterspout formed nearly in the sauie 
direction, which went through the Bumo changos, 
only not for 80 long duration. I fool sure thero 
was no visible agitation in the sea until tho 
funnel-shaped cloud desconded, and the water 
canio down and did not go up in this instunco." 
A cargo of bad eggs was recently destroyed at 
Litnahouso by tho crude method, according to tho 
reports, of breaking them on tho stones neur a 
drain, and then washing them down with disin-
fectants into the sewer. Surely, some of tho 
manuro-makers located on the River Thames 
could have utilised rotton eggs to a better 
purpose, considering that they contain a large 
percentage of nitrogenous matter. 
Some sensational stories about the conversion 
of Bilver Mexican dollars into gold will probably 
create a demand for those coins, which do 
probably contain gold. I t is certain that the 
silver has not been converted into gold by any 
process known. 
The utilisation of water-power for the genera-
tion of electric current is being adopted in the 
United States with increasing energy. The Port-
land General Electric Company have utilised a 
part of the water-power at Oregon City by erect-
ing what is said to be ono of the most complete 
electric-power stations in the world—certainly in 
the United States, l'owcr is providod for the 
electric-lighting of Portland, (tregon, for street-
car traction, and for many shops and factories. 
I t is calculated that at Oregon City, twelve miles 
from Portland, the available water is equal to 
50.000H.P. 
The now electric locomotive for the Compagnie 
des Chemins de Fer de l'Ouest, just turned out 
from tho Cail workshops is named " L a Fusee " 
(tho Rocket), and is stated to to capable of doing 
sixty miles and more per hour with a load of 250 
tons. It carries the means of producing the 
electric current with it, in the shape of boiler and 
engine to drive tho dynamos—a system which 
gives plenty of "adhesion," but which will 
scarcely bo tho method of future electric traction. 
A Yauelain locomotive, built at the Baldwin 
works, Philadelphia, has been doing BOIIIO excel-
lent fast work between Philadelphia (Camden) 
and Atlantic City. Tho distance is 55i miles, and 
the schedule time, is 00 minutes, which includes 
ferrying, an operation which occupies from 
0 to 12 minutes, Tho train runs considerably 
within mh(idIIIn time, frequently by as much as 
12 minutes. The engine is a Vuucluin compound, 
with cylinders 13in. urid 22in. diameter, and 2liin. 
stroke. The driving-wheels are 7ft. in diameter. 
The total wheel-base is 20ft. 7in. Tho coupling-
rods are 7ft. 3in. long, contre to centre. The 
total weight of the engine is nearly 04 English 
tonB, of which the drivers carry 35 tons. Tho 
diametor of the boiler-shell is 4ft. 10.Jin. There 
are 278 tubes 1 Jin. diameter and 13ft. long. The 
(ire-box iB Oft. Gin. long and 8ft. wide. The tube 
surface ia l,G45sq.ft., liro-box surface 13Gsq.ft., 
combustion chamber 54sq.ft.; total l,835sq.ft. 
The tender carries 4,000 gallons of water. Tho 
engine is ten-wheeled, four wheels coupled, with 
a leading four-wheeled bogie. The line is fairly 
level—at parts quite so. • 
A method of converting roeiprocuting into 
rotary motion has beon patented in the United 
States by Mr. B. Ross, of Ijouisville, Kentucky. 
This invention provides a device which consists 
essentially of bars pivoted together in one or 
more paira, similarly to the two bars of a toggle 
joint, the outer ends of the bars being restrained 
within guidoa, so that they have a reciprocating 
movement therethrough, while short arms extend 
at right angles from their outer ends, these arms 
being connected by rods with double crunks on 
a shaft. The movement of the centre pivot of 
tho bars forming a togglo joint causes a recipro-
cating movement of the connecting-rod and a 
rotary movement of the shaft. 
The United Statos Customs authorities seom in 
doubt us to what they should charge as ad valorem 
duty on calcium carbido, the tariff fixed by 
different collectors varying as much as 200 per 
cent. A special agent has been appointed to 
determine the value of the article. 
Following the reading of a paper on the 
Nepenthes, or Pitcher-plants, by Mr. I I . J . 
Veitch, before the Royal Horticultural Society, 
Mr. F . W . Burbidge, curator of the Botanical 
Gardens at Trinity College, Dublin, referred to 
the insect-digesting powers of these plants, and 
suggested that Nature had prompted the plants to 
develop that means of obtaining nourishment 
in order to compensate for tho disadvantages 
attending a weak root-system. 
Capt. Chaddock is taking out patents for " im-
provements in ships," the most important of 
which consist of iron hatches sliding under the 
dock-beams in oach hold. These hatches will be 
Btrong enough to resist the pressure of water from 
below, Bhould the vessel spring a louk, and being 
beyond the reach of rocks on which the vessel 
may strike will prevent the vessel from sinking. 
Tho improved hatches will give security against 
the entry of water from above as well as below. 
Ful l particulars cannot be published at present. 
A M O N G the metallurgical exhibits at the Scan-
dinavian Exhibition, at presont being held in 
Stockholm, there are some samples of steel billiard 
balls. These balls, which are made by a secret 
proceaa out of Mitis cast steel, are hollow, and aro 
claimed to be equal in all respects to ordinary 
billiard bulls. 
T H E Jtiiilwai/ Maguz'uu for September contains 
an " interview " with Mr. Frederick Harrison, the 
general manager of the Loudon aud North-Western 
Railway, and a description of that, in mauy senses, 
wonderful station, Wdlesdon Junction, which has a 
daily average of 70 • 0 trains per hour during the 
21 hours (obviously more during busy times of the 
day). There is also an illustrated article on the 
Rigi Railway, and much other matter which will 
be'read by those interested in railways and their 
working. Portraits of the chief officials of the 
North-Western aro given. 
T H E late Oovernmeut Geologist of Tasmania, 
Prof. C. Thureau, described a very remarkable 
occurrence of gold aud tiu ore in a paper recently 
read before the Geological Society of Australia. 
Mount Cameron, which is situated near the town 
of Uladstoue, in tho north-eastern ptrt of Tasmania, 
ia composed of granite," crossed by dykes of 
porphyry, which ia capped on the southern and 
north-eastern flauks by metainorphic slate and sand-
stone schists. Several gold-beariug quart/, veins 
have been discovered in the schists, not far from 
tho contact with the grauite, a peculiarity of these 
veins beiug the resemblance of their filling to fine-
grained grey to reddish quurtzito. Iu the Royal 
Tasmau veiu the quartz became poorer in gold with 
depth, while cassiterite made its appearance, particles 
of gold and crystals of cassiterite being found iu close 
juxtaposition. Tho Engineering and Mining Journal 
believes that such uu occurrence of gold and 
oassitcrito has never been noted before, although a 
rcm.irkabtu association of tin uulphhlc aud gold ami 
silver miueials is found ill Bolivia, and the genesis 
of these Mount Cameron veins will bu au interesting 
problem for geologists. 
L E T T E R S TO T H E EDITOR 
*+4 
[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.] 
All communications shoultl be addressed to the E D I T O U rf 
the EsaLlSH MsOUAXic, 331, Strand, W.O. 
*.* In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 
" I would have everyone write what he knows, and as 
much as he knowa, but no more; and that not in thia 
only, but in all other subjects: For uueh a person may 
have some particular knuwledge and experience of the 
nature of such a person or such a fountain, that aa to 
other things, knowa no niuro than what everybody does, 
»nd yet, to keep a elutter with this little pittance of his 
will undertake to write the whole body of phyaicka : a vice 
from whence great inconvenieacea derive their original.'' 
— Myntaigne's Essays. 
»«M 
T H E M O O N ' S R O T A T I O N . 
[40292.]—MB. E D W I N H O L M E S is quite'right in 
stating that there ia no difference of opinion as to 
the actual motion of tho moon; but there evidently 
is a difference of opinion as to whether this actual 
motion implies a rotatiou distinct from its revolution 
or not—iu other words, whether its actual motion 
can be explained by an original projectile force, 
together with the earth's attraction, or whether to 
this original projectile force aud the earth's attrac-
tion we must add an original rotation on an axis. 
In your present issue (Sept. 10). " C. D " maintaius 
one of those alternatives, while " A Journeyman 
Plumber" (whom I hope to ace in a higher poaition) 
maintaiua the other. Mr. Fraser and " W. T. N . " 
seem to agree with the former, aud Mr. Cookaon 
with the latter. 
I was not aware that thia difference of opinion 
existed until the present correspondence; but I 
think it is oue to be solved by mathematics—not by 
common sense. Mr. Holmes's illustration of a man's 
own rotation in 24 hours ia, I think, iu agreement 
with the "Plumber," Mr. Cookaou, aud myaelf; 
but opposed to Mr. Fraser, " W. T. N . , " and 
" C D . " " "W. H . S . Monck. 
[40293.]—I K E A B my views generally on thia sub-
ject muat have been very vaguely expressed, or else 
Mr. Monck has been singularly unfortunate in. 
failing to gather their import. He will, I trust, 
pardon me for again disputing the correctness of. 
what he tells us ho understands theae views to be. 
As regards point No. I (letter 40207, p. 87), he is 
quite right in Baying that I hold that " if the moon 
started in its orbit as a non-rotat'ng body it would 
present the opposite face to the earth after a semi-
revolution." So very obvious a conclusion needs no 
comment. ButMr.Monckthengoes onto say (No. 2) 
that I also hold " that it would do so in consequence 
of the tendency of tho near Jiace to move faster than 
the far one." Not at all. Nowhere do I state any-
thing that can bear this construction. If tho moon 
did not rotate, each particle would continue to move 
at the same rate, and would describe a similar ellipse 
to that of every other particle, and each face iu tho 
course of a revolution would obviously become tho 
near or the far oue in its turn. Wero each particle 
freo to follow its tendency, tlien the nearer particles 
would revolve moro rapidly in a smaller orbit, tiuct 
the more distant purticlea more slowly in a larger 
orbit; but the more distant particles would always 
remain the more distant, and fciinilarly tho nearer-
oneB always remain the nearer. 
Mr. Mouck makes reference to libration. Most 
persons would, I thiuk, consider that this phenomenon 
la in itself a very strong argument for an iudepeudent 
rotatiou; however, the whole matter is clearly 
summed up in the last live liuos of his letter, and 
there we muat all be content to leave it, although 1 
certainly think Mr. Monck'acase is not strengthened 
by his decliuing to give a plain answer to the plain 
question put to him on p. 15 as to whethDr he 
believes that if tho earth's gravitational f«Jln»ne» 
wero now auddeuly withdrawn, a:id the moon con-
sequently reaumod the straight course from which 
we firat imagiuod her to havu been dellectod, her 
present rotation would also suddenly cease ? 
W . T . N . 
[This ends tho discussion, which his become 
tiresomoly wearying. — En.] 
A N E W V A R I A B L E I N L Y R A . 
[40291.]—ON the evening of Aug. 21, 1803, 
while aweoping for atara with remarkable spectra, I 
came across two, one of which was not marked on 
the I). M. charts. The place of the latter Btar was 
determined from + 2.V3750C', and camo out aa 
R.A. X I X * . 7m. 10-3a., Dec. +25° 10' (1SS5). 
Subsequent observations showed the Btar to bo a. 
new variable from 9 mag. to at least 12, and it was 
named S Lyra*. Tho second star observed was 
D.M. -l-20'3ISfio, It.A. X l X h . 7m. 9'4s., Dec. 
I M ' 31 '7', mag. 0'5. On this night It* magnitude 
was K'G, and suspicion of variation was at MM 
entertained. On Oit. 11 it was fouud to be 9. I t 
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was published in " A.N. ," 3232, amongst my red 
stars, and numbered Es . 8G7. On tho night of 
1807, Sept. 3, I accidentally came across tho Btar 
again, and using the neighbouring star in tho D.M, 
(+203489), mag. 9-5, as a comparison star, I found 
it only 9\S. As !>5 in tho D.M. equals 10-5, the 
diiTorenco between the observations in 1893 and 
1897 is really greater than it appears, and tho 
variation obsorved will be from 8'6 to about 11. 
I incloso a rough tracing from Argelander, by 
which tho two stars will be readily found. As a 
guido, the telescopo should be set on (3 Cygni; from 
this star tho star in tho chart, marked, by a line 
underneath it, will easily bo found. It is the wide, 
but beautiful, double Oi'S 181, Dec. G"2, G\3 : 5' 
: 54'6"; reddish yollow, azure white. The places 
are:— 
0 Cygni X l X . h . 27'7m. + 2G° 45'. 
0 £ £ 181 X l X . h . IGm. +2G°28'. 
Or OES 181 may bo found from 3 Vulpocul.T, 
mag. 5, which is marked in the chart, and which 
makes a triangle with (3 Cygni and * Vulpeculai. 
T . E , E s p i n 
Tow Law, R.S.O., Co. Durham, Sept. G. 
V A R I A B L E S T A R O B S E R V A T I O N S , 
A U G U S T , 1 8 9 7 . 
{ 4 0 2 9 5 . ] — R A O T I O . S . — T h e minimum was pre-
dicted for Juno 24, and tho star was observed 
13'0 magnitude, Juno 20. I t has Binco risen con 
Bidcrably, and was 10'8 magnitude, August 25. 
II I.yncis.—Tho light-curve has been very flat, 
and for tho two months Juno 12 to August 11 the 
star has been practically Btcady ; tho maximum 
may bo taken 8'0 magmtudo, July 11. This was 
predicted for August 5, and is therefore 25 days 
before dato. From August 11 to 25 the star fell 
from 8-1 to 9'1 magnitude. 
S Urea' Majoris.—The maximum was predicted 
for August 25, aud the Btar was observed 8 2 
magnitude on that day. It is not, however, 
probablo that this is tho maximum brilliancy, as 
the phenomena of this star are generally somewhat 
later than the predicted dates. 
R Gunelopardi is rising rapidly, having increased 
from l'_ i maguitude, July 25, to 10 0 magnitude 
on August 25, boing an increase of nearly three 
magnitudes in ono month. 
K Draconis is falling rapidly, and was 1R0 
magnitude at the end of the mouth. The minimum 
is predicted for October 19. 
S Cygni.—Tho last observation of this star was 
133 magnitude on August 10. I t was just the 
limit of visibility with this telescopo. 
Instrument in use, 6'4in. equatorial refractor. 
Weather has been favourable, and observations 
made on 15 nights, on some of which tho sky was 
remarkably dark and clear. 0. E . Peek. 
Rousdon Observatory, Lyme Regis. 
O B T A I N I N G A T R U E M E R I D I A N L I N E . 
[4020G.]—ONE very ofton comes across directions 
in astronomical works for obtaining a true meridian 
lino on eithor of tho four days in the year that are 
suitable for tho purpose. Unfortunately, this depends 
on tho sun shining brightly enough at noon, on ono's 
clock showing very accurately tho desired moment, 
and one or two other matters of consideration. It 
struck me somo time ago that tho moridinu could be 
correctly enough aligned in another way—viz., by 
niuking uso of tho magnetic declination of the com-
pass, which this year is about 1G° 47' W. of N., and 
at its mean position about 10 a.m. Tho accompany-
!"* diagram will illustrate what I mean. I describe 
'he angle 1G1 47' as nearly as I can, on a large card, 
and on tho line marked by the two arrows I stand a 
• io ly large compass in such a way that by inspection 
i caa s,.o its N. andS. lino is immediately over, and 
in correct alignment with, the line on the card that 
it is placed oa. Then I move the card on which the 
angle is drawn till the needle stands precisely over 
these lines, and when this is effected, tho line marked 
" meridian line," I take it, will be in and exactly 
represent a true meridian line, which is such an 
important desideratum to obtain by those who go in 
for astron omical work, however elementary. I should 
be glad to havo criticism of this method, and to hear 
of any other plan by which the lino of tho meridian 
can be got. Almost a Bog-inner. 
M E T E O R . 
[40297.]—A L A R G E metoor was obsorved hero on 
Saturday evening, the l lth, at lOh. 20m. local time. 
It was very white, and about half the size of the 
moon, which was shining brilliantly at the timo. 
It appeared at a point near Altair, R.A. lOh. 45m., 
Dec. 8° 31'. It moved very Blowly in a S .E . direc-
tion. Tho train of tho meteor was of a dull red, 
and looked liko four distinct balls, aud was visible 
for ten seconds. 
Torquay, Sept. 13. G. Stone. 
L U N A R R A I N B O W . 
[40208.1—A V E R Y fine lunar rainbow was seen 
here on Friday evening, the 10th inst. AVcather 
squally with heavy banks of clouds to N . W . , 
moon at or near full. During tho frequent 
sharp showers, with unobscured moon, tho bow 
was beautifully projected on the dark storm-clouds ; 
but, although comparatively bright, no prismatic 
colours were (aro they ever with lunar bows ?) 
visible. Time, 8 p.m. 
Heme Bay. G. C. K , 
R E V O L U T I O N I N M E T E O R O L O G Y . — X V . 
[40200 ]—So far as the main ideas of the air-
wave theory are coucernod, they are given in the 
letters I . to X I V . under tho above hoading, but 
thero aro still somo points connected with the 
subject worth consideration. 
There is tho question of momentum ; wo know so 
soft a substance as a tallow candlo can bo fired from 
a gun through a deal board, yot a lcadou bullet, 
thrown from a distanco of a fow yards, can bo 
caught in tho hand with impunity. Many of us 
havo seen great blocks of masonry displaced by waves 
in a fow moments which would havo withstood the 
action of the strongest current for years; so with tho 
atmosphere, so soft a substance as air has been known 
in West India hurricanes to carry great guns 
about liko chaff, yet the strongest air-current 
known is tho S.E. trade of about 15 miles per hour ; 
atoms of air moving as parts of waves may, or rathor 
mist, movo at oven hundreds of miles per hour at tho 
surfaco of tho atmosphere, diminishing, of courso, 
downward, for tho crest of ono wuvo is often in 
Siberia while that of tho following ono is still over 
the Atlantic. 
The theory also explains the difference of opinion 
botweon makers of anemometers and aeronauts, 
balloons having frequently travelled through the air 
from place to place much quicker than the makers 
of instruments relying on their indications, believed 
to be possible. W . G . Wenley. 
T H E C A P T I V E S N A K E . 
[40300.]—SOME fifty years ago, when on a visit to 
Delhi, a native who knew my taste for curios, both 
natural and artificial, presented me with a startling 
toy of simple construction—viz., the figure of a . 
snake, escaping from imprisonment, in a small 
oblong box, resembling the case in which dominoes 
ore usually contained. On pulling the Bliding-lid 
by the nail-notch, the little striped reptile darted 
out, and with forked tongue pricked the hand of tho 
inquisitivo opener ! The mechanism consisted of a 
grooved wheel on a spindle, mounted inside the box. 
with two or three tarns of twino carried on this 
wheel, ono end attached to the Bame, the other to 
further interior of box. The curved piece of enake 
is tightly fixed to the wheel, and is neatly carved 
from a bent piece of black buffalo horn, indented, 
in scales, with narrow grey rings half an inch apart,, 
shining eyes of red glass beads. 
I think tho rough sketch of piecing togethor (from 
memory) will help the maker. The forked tongue-
with sharp points is of tin, fixed in tho open jaws-
A box 5io. long, 21in. broad, 2Jin. dcop; wheel; 
lin. diam., Un. thick, with groovo on edge, with 
about Jin. thick carved snake body and head 3in. 
long. . • ' » ' ' " 
1 used to carry this little Burpriso in my pocket, 
and leave it on a table for the astonishment of my 
malo friends, and my ears were ofton greeted by the 
yells and shouts of terror consequent on a close 
interview with Ihe advancing reptile. I never 
placed it within the reach of women or children, 
fearing tho consequences of sudden fright, aud warn 
others agaiust doing so. I think a stuffed mouse 
on a properly curved wire, and worked in the same 
way, would make a more pleasing toy for the 
juvenile world. Eos. . 
X - R A Y T U B E S A N D G O L D P A I N T . 
[10301.]—WITH reference to " J . W . ' s " band of 
tinfoil (lottor 4O2G0), may I say that it has been 
known abnost from the first, that surrounding the 
cathode end of tho tubo with somo conductor—e.g., 
a ring of wire—baB a very beneficial effect upon the 
action of the tube t I have used a substance wbich-
is even easier to put on than tinfoil, and quite *s 
efficient. I t is very useful for many similar pur-
poses—e.g., coating tho interior of Loydcn jars, 
making internal kathodes on tubes, iv.c. I moan so-
called "gold paint." It was suggested _to mo by 
one of my boys, who found a difficulty in coating 
tho inside of a Loydcn jar in tho ordinary way. I 
liughcd at tho idea, as I Bupposed the substance 
suspended in tho liquid to IKS a poor conductor. 
Howovcr, wo tried it, and that Leyden jar literally 
staggered tho maker. Since then I havo usod it for 
many purposos. I havo a set of (.Teissier tubes, the 
electrodes of which consist of nothing but a " dab " 
of this paint, outside, of course. 
In using this (or, for the matter of that, tinfoil), 
my experience is that some care must bo used to get 
the best effects. Tho metal should not como quite 
so far as tho oxternal wire, so that when tho tube is 
in action, a little spark-gap is formed, and a constant 
spark established itself botweon tho paint or tinfoil, 
and the nearest point of tho conducting wiro. I 
know no romcdy so effectivo as this for a " flicker-
ing " tube. On the other sido the metallic coating 
should not extond so far as tho spherical portion of 
tho tube, but stop short somo distanco from the-
piano of the kathode disc : Otherwise you aro apt to 
get a nasty spluttering discharge all over tho bulb, 
aud in uso tho coating acts as an external kathode, 
producing a secondary discharge in tho tube, the 
effect of which, owing to its diffused character, is to 
spoil tho definition of tho image. In using thc-
pnint, I generally give two coats—tho second after 
tho first is dry, which soon happeiiB. 
May I add, in reforence to a former letter of mine, 
that I am now able to exhaust focus tubes up to 
iiu., and even Gin. spark, with the Flouss pump 
alone, dispensing entirely with a Sprongcl. I t 
seems to be only a matter of caro aud learning how 
to use the pump. Tho tiino taken is very short— 
often under an hour in tho case of tubes which have-
been previously exhausted. A r t h u r H . F i s h , 
\ 1 
S K I T . 21, 1897. E N G L I S H MECHANIC AND WORLD OF S C I E N C E : No. 169(5 13 .5 
f r e t n , /?i.crorstz. J ••^'i\\\\['.'.?}^i'.llZ'. 
(To Jet luLts] ' i 
[ ^ J l ^ . i - • ^ < f t r - - ^ t > L t ; -
O c c u Z t c t l i o n , in, P l e i a d e s . -
..... ./r o'ix, Vc f> f o o i. • 
f 
\ >rc g r. 
i " Popular Aatnawon 
rk. 
' of some 
tiV."n rnntllki 1 
An ir.r. p • 1 ; i . " ex unfile of thn c.Torbi of parallax 
1« obtained l i r e m|»anng the diagram with tliat of 
ft ; ' trot*. 'J'Jh- moon's rate and apparent 
lii—MltfT arr v» ry similar in both : hut tho duration 
of &lra<«t central occultation of Maia then was 
.'•'•min. In thia case we have that of Alcyone taking 
*• ' inin, the explanation licing, in tho first caso, 
larrrpool then happened to bo at tho vortex of her 
fife 
Semi. oUa. 8S8 cue 
elliptical path and apparently almost statiorary, and 
at right angles tx> tho inoon rs path ; whereas m this 
nntance, U i t a a s o l and the moon are moving 
together, and thus 50 per cent, moro timo is included 
10 I coiui-brcadth on her apparent path. 
I lie apparent path of moon, as seen from Green-
wich—obtained from a separate diagram—is dotted 
m above that from Liverpool, to show tho parallax 
da* to difference of positions. 
Liverpool, Sept. W . S . 
T I N i ' O I L A T T H E C A T H O D E E N D O F 
T H E X - R A Y T U B E . 
• • . ; - . U T K H seeing the letter of " J . W . " 
' 10200), I tried some experiments iu the same 
iiuyctioB as his. A ringof tinfoil was placed on tho 
ii.1 of one of Watson's penetrators. Whon 
•vsrthe eotaoda the effect was well marked. T h e 
"pwwet-breaker was first of all unscrewed, BO that 
hitlo or no light was visible in the tube ; but with 
tee tinfoil ring added thcro was a marked increase 
• a the light. I then attached a thin wire to the 
. a i d connected it with tho ground; thero 
a further increase in the light. I next oon-
H'.cted it with the cathode end of the tube, and the 
light was utill further increased. Theso results 
surprised mo very much, and 1 at onco determined 
on further experiments. I have a tubo "Jin. long, 
with a small anode l in . from one end, and a larger 
concave cathodo 2j in. from tho other end. T h i s 
leaves l in. between tho anode and cathode. Upon 
this tube a movable ring of tinfoil was placed. 
Hound the tinfoil was a piece of copper wins, 
Bufiiciontly long to bo connected with tho anodo or 
cathode. Tho ring was moved aud its position road 
olT, and alternately connected and disconnected, and 
estimates of brightness of tho tube were mado, 
0 being no visiblo light, and 10 greatest brightness. 
Tho contact-breaker was first so set that the esti-
mated light was only 2. The following aro the 
results ; the measures the distance of the tinfoil 
from the anodo, which, as I havo Baid, is l i u . withiu 
the tube, and of the intensity of l ight:— 
Distance. 
4*7in. 
4'Tin. 
3'7in. 
3'7in. 
2 - 7in. 
2-7in. 
W i n . 
P7 in . 
O'Tin. 
0'7in. 
Intensity. 
2'0 unconnected with cathodo. 
2*0 connected , , 
unconnected „ 
connected „ 
unconnected , , 
connected „ 
unconnected , , 
connected , , 
unconnected „ 
connected , , 
2-0 
4- 0 
3 0 
5- 0 
2-0 
0-5 
2-0 
0-0 
Tho contact-breakor was now tightened, and the 
estimated light iu tho tube was 5 0 , when I made 
tho following estimates:— 
Distance. Intensity. 
3'7in. 5 -0 unconnected with cathodo. 
3'7in. lO'O connected , , 
2'7in. 7 0 unconnected , , 
2'7in. + 10'0 connected ,, 
W i n . 5'0 unconnected , , 
l '7in. 5 0 connocted , , 
'ITie measures in cacn caso being from the edge of 
the tinfoil nearest tho anode. I n each case tho 
maximum effect was produced at tho distance 2*7in., 
the distanco from tho anode to cathodo being 4in. 
Connecting tho tinfoil with tho anodo made no 
difference apparently, save that when the tinfoil 
approached tho cathodo, brilliant dots of light 
appeared on the glass a l l round tho cathode. I f tho 
wire from the tint'od is placod not quite in contact 
with the anodo, then sparks pass between the wire 
and the cathode, and at each spark the tube is lit 
up. A furthor Bet of experiments were made to find 
out at what distanco tho greatest effect was produced, 
and this was found to be at 3 d . A s the distance 
diminished thero was a tendency to destroy tho 
light, and at 2*2 the light was at times extinguished. 
I n tho next experiment a coil of 50 turns of iusulatcd 
wiro was used instead of the tinfoil, and tlie results 
wero much the Bamo. T h e n a 6inglo turn of wiro 
was tried, tho greatest intensity was tho same, and 
the place of least intensity the same; but the results 
wore not BO marked. Tho current was then r e -
versed, BO that tho Braaller piece of aluminium 
became the cathode. T h e tube was now filled from 
end to end with greenish light. Tho wire ring was 
then connected with the cathode, and the position 
of greatest intensity found to be 0'oin., and the 
place of least intensity 3in., the moasures taking 
placo like the formor ones, from tho small reflector. 
A t tho distance of 3in. the tubo would slowly 
brighten, aud then a spark would pass outsido tho 
tulie from the cathodo to the wire, in spite of tho 
fact that they were connected ; the light m the tubo 
would then be totally extinguished for somo time, 
then would gradually brighten till another spark 
passed, when it would be again extinguished. 
During tho timo many Bparks passod from tho wiro 
to the anode. 
I n another experiment two rings of tinfoil wcro 
used, and when wires from these wore BO placed as 
not quite to touch, Bparks passed between them. 
Tho usual explanation of a tubo " running-up," 
as it is termed, is that the residuary molecules aro 
driven oil and cling to the sides of tho glass, and by 
warming it they are Bont off again. T h e results of 
these experiments seem to me to point to some form 
of polarisation. Naturally, wo should expect that 
opposite currents would be induced outside the tube. 
May it not be possible that by connecting the outsido 
glass of the cathodo with the cathodo terminal the 
opposing force is neutralised, and the residual 
current is sufficient to work the tube 'i Whatever be 
the explanation, " J . W . " has made a decided 
advance, aud all X - r a y s workers wi l l be grateful 
to him. T . E . E s p i n . 
Towlaw, R . S . O . , Co. Durham. Sopt. 14. 
S A W - B E N C H M A K I N G -
" P R A C T I C A L . " 
- T O 
[40321.]—I H A V E been placed iu a very awkward 
position, which has nearly cost mo my situation, and 
1 write to see if " Pract ica l ," or any other reader, 
can help me. About eighteen months ago—to bo 
precise, in tho " E . M . " for Apri l 10, liSOO—I read an 
account by " P r a c t i c a l , " " H o w to Make a S a w -
Bench ," which, tho article claimed, overcamo tho 
loss of power and speed by working of a counter-
shaft on which was mountod a Hywhcol, and was an 
improvement over tho usual method of workiug 
directly off tho flywheel, as is tho caso in most 
foot-powor 6aw-bencbcs. H e gave drawings and 
dimonsiona, which havo all been carried out by a 
good mechanic—a pattern-maker—tho only v a r i a -
tion from tho explanations being in the diameters of 
threo pulleys, and in each caso ouly J in . , which, of 
OOUTBO, docs not altor tho principle as laid down by 
the writer, but would only lessen tho spcod slightly. 
Whon we havo tried in practico what is laid down 
in the article, wo find that all the power is used to-
work the flywheel, and that when the throw of tho 
crank leaves tho centre and tho foot is applied, tho 
treadle drops immediately and the Uywhool and s a w 
m _ i 
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ago. and it has lteen worked every day ; still it in as 
• - I as n"«r. f leoa) insert in your admirable paper 
f T tb>- bused of the- " kiddie* 1 ut large and amateur 
t- y-i.vi's. m, Kxplnnitinns are hardly needed, M 
D M tint / »xpl una it" I I . liy taming the w i n d , the 
marl-!'* fin up and roll d-.wn the ramp into the 
.to, nn-1 on. and L« |H fjitilMM motion to 
• u JI u turn the w t ' c l round. 
D u t c h P a u l . 
re. KajjmoiaaB, India, Aug. 31. 
n o i : : . T O i : N ' X H A Y T U O T O O R A P H S . 
, • I f an»vr<r to letter (02.M, p. 08, there 
w»-r«- uii. • |>l it** used in making the picture referred 
t'.: Uwti Urn. by 1 tin. for the head and feet, and 
tftio. hy 221a. fi»r the two arms, the two legs 
tl.o r l . . «t and shoulders, and the trunk. Tho break 
n f- rr> d to is where two dilTerent prints aro joined 
• it:u!.j t.r.-aks slmw'ing abovo tho knee, *whilo tin 
Otlktn li.ir.Jlr show at all I n exposing several 
lnr^p plates for various times, it is impossible to 
make i l l parts of all of them of equal density. F o r 
in'tancc, just below tho break in tho leg, tho cx-
noran was eight minutes, the timo required for the 
knee; while ;».«( aliovo this line, whero tho leg is 
of . raw thickness u before, the exposure was twenty 
niiiiubs, the time required for tho pelvis. The tube 
was i.i.ar. d far from tho object, about oft., to redact 
the disVit ion, and tho exposures wero full Iong t 
giving every detail in tho negatives, tho times 
varying from three to twenty minutes. T h o tubo 
u«id was ono of tho kind illustrated on p. 381 of 
il.e last volumo, and was energised by an induction 
coil giving a 12in. spark. Tho picture is of n mail 
31 years old. I t hardly seems necessary to mention 
the various details of structure and clothing which 
•••ri-'ar. D . C . M i l l e r . 
C;uo School of Applied Science, Cloveland, Ohio, 
U . S . A . , Sept. 13. 
; . | n r . i i . ] - I . v view of M r . Espin's letter (40320), 
may I be permitted to confirm what I said in a 
previous communication by referring to Xaturc, 
June 1 \ 1896: Mr. Esp in wil l there find a letter 
from Mr. T . G. Porter, in which the subject of tho 
improvement in X - r a y tulics by coatiug with t in-
fvil, attaching wiro, Arc, is very fully dealt with. I 
quote a few lines only:— 
" After trying various forms of conductor, coat-
ing different parts of tho tube with Dutch gold and 
aluminium leaves, I find the following a most 
i Ireetnre plan : First , coat tho external part of the 
tube between the cathodo w i n loop and tho plane 
of tho edge of the cathode mirror with any con-
ducting metallic leaf, being careful that nono of it 
projects beyond tho trace of this piano on the glass 
of lho cathode. X c x t , coil a piece of stout 
f 'J l - r wiro into a circular loop with a stem, and 
plaeo it so that while tho loop is in the plane 
of tho kathode mirror, it does not touch either tho 
RUM of tho tubo or the motallio coating. I find an 
inb m l of ,,,,in. answers excellently, and lastly, 
instead of using a wiro to earth, bring the stem of 
the looped wiro within a very short distance of the 
P"t of tho cathodo wiro from tho coil, close to the 
tulic." 
An even simpler method of effecting the same 
purpose, by placing tho flamo of a Bmall spirit-lamp 
m Uio angle formed by tho tubo and wiro passing to 
tae cathodo, and allowing a sories of small sparks to 
JMM to tho llamo from the wiro, is described by Mr. 
i . (1. Crump iu tho same journal for J u l y 19, 1890. 
I have constantly used both theso methods iu 
dealing with obstinate tubes sinco reading the above, 
and it is rather startling to find Mr. T . E . Esp in at 
this dato welcoming the plan as a decided advance. 
As a matter of experience, it answers well for a 
time, and c r t a i n l y prolongs tho usefulness of a 
t i l l * ; but in tho end all tubes that I have tried get 
loo high to I * of inurh u«c. The current mny bo 
induced to pass, but it is too unsteady, and produces 
loo little effect to be of much use. 
Wil l i regard to tho explanation, it is ono that 
forces itself upon everyone who has seen tho stress 
in an obstinate tube reliovcd by cither of tho abovo 
methods. Tho interior surface of a tubo in action, 
or tho air in its immediate neighbourhood, is strongly 
charged, as mny bo easily seen by the spark which 
tho tubo wil l givo to earth, or by bringing an 
electroscope near it. Tho wire and tinfoil method 
discharges or neutralises this charge in the immediate 
vicinity of tho tube, and a bound chargo iu the 
interior is thereby set free. Tho tension is thus 
relieved, or the molecules which have been attracted 
to the interior surface of the glass aro set free to 
move in obedienco to the current. I havo mado 
some experiments which tend to show that even in a 
tube containing air at ordinary pressure, this 
external charge exists, and in this case lowers tho 
pressure and lengthens tho spark in tho tube as 
compared with spark between the 6amo terminals 
in tree air. But I have found it, so far, 
difficult to eliminate tho effects of temperature. B u t 
it is known that when a tubo is very narrow, tho dis-
charge will pass as in a Tflucker to bo even at 
ordinary pressure. 
May I say also iu reference to M r . Espin 's table 
that any estimate based on the visible brightness of 
the tube itself is vory far f rom being a correct guide 
to its power of emitting X rays? T h e most lumin-
ous tubes are generally thoso that give the poorest 
results on tho screen. I n M r . Porter's words, they 
emit chiefly the X a rays, and theso havo little power 
of differentiating—e.g., bono from flesh. W h a t we 
want for this purpose is tho "apple green" 
fluorcsccnco, seen when a rather l ight tube is 
worked by a good coil for tho Bpark length of which 
i t is just right. 
Probably few persons who buy tho tubes are 
aware how little pumping makes the dillcreuce be-
tween a comparatively high and low vacuum—in 
other words, how small is tho permissible range of 
vacuum for coils, say, of 2in. to Sin. When once 
fluorescence has been established, and the bones of 
tho hand, say, appear on tho screen, a few changes 
of tho mercury in the pump will make all the dif-
ferencabetween a " h i g h " and " l o w " X - r a y t u b e . 
( I am referring now to tubes which have been 
pumped down below and contain little occluded 
gas.) I put two such tubes on the pump last night 
at 8.30 p .m. One was sealed off at 9.30, and the 
other at 9-'16. T h e first works well with about a 
3in. Bpark ; the other requires Gin., and then is 
rather obstinato unless warmed. 
A r t h u r H . F i s h . 
P N E U M A T I C T I S E S . 
[•103.37.]—WITH reference to letter 10323, on 
p. 136, the idea of using rubber balls inside a cover 
for a pneumatic tiro is an old one. I t has been 
tried by a Glasgow rubber manufacturer, who got 
the idea from a doctor, but it did not come up to 
expectation, so they let it drop. I am afraid 
" O . J . L , " may alto givo it up. I t s chief faults 
wero weight, and the difficulty of getting out a 
punctured ball, and to fit them to the present 
detachable cover. Jus t let " O. J . L . " think of tho 
trouble. D . M c C a l l u m . 
[40358.]—TBS plan suggested by " O. J . L . " of 
having a ring of hollow lndiarubber balls inclosed 
in a canvas casing was mentioned many years ago 
in ono of the cycling papers. Fossibly it may havo 
been patented, like many other things, but it has 
never como into practical use. 
Gateshead. A . "Woolsey B l a c k l o c k , M . D . 
USEFUL AND SCIENTIFIC NOTES. 
AcconniNCi to The Sludio, a now and important 
application of aluminium has been found. M r . 
Scholz, of Mayeuco, has lately patented a system 
of artistic reproduction which he has christened 
Algraphy, and which resembles in its effect and 
treatment lithography, analuminium plate replacing 
the Bavarian stono. Tho advantages of the system 
arc considerable, not tho least being the liglitnoss, 
which wil l permit the artist to carry his work into 
tho field with him, and so save the transfer process. 
M a g n e t f o r H o t P l a t e s . — A X e w Y o r k con-
temporary gives a description of a hoist magnet 
worked in connection with an electric travellmg-
crano. Tho double-pole magnets in use at tho plate 
mill of the Illinois Steel Company can handlo with 
safety five tons, and only take about four arnpires-
with a 2.30-volt current. After the magnet has been 
lowered on to a pile of plates, and several plates 
have boen taken out togother, the operator breaks-
the current for a moment, and one or two plates-
drop off at each break. I t is said that enough 
residual magnetism remains in the plates next to the-
magnct to hold them until the current is again 
switched on. A concentric pole magnet has been 
constructed for handling hot plates and ingots, and 
there has been no difficulty in handling a 0,0001b. 
or S,0001b ingot at a low red heat. 
AccOBDDfO to tho Now Y o r k Sim, President A . J . 
Moxham, of tho Johnson Steel Company, who is 
now in England, has just received orders for 20,000-
tons of steel rails for electric roads in Ire land. This-
is probably the largest order of steel rails for electric 
railway puqioscs ever shipped out of this country, 
and the fact that thoy are sent to the very doors of" 
England is one of the notable features of the affair. 
Tho sarao journal says that Japan is about to place-
a contract in America for tho rails and material 
required for tho 1,200 miles of railroad which it is to 
construct in Formosa. T h a t paragraph may be 
supplemented by another, which will help to enforce 
the old saying that circumstances alter cases :—The 
contractor who undertook to construct a ra i lway 
lino "fromAstoria to a trans-continental connection " 
mado a commencement; largo grading contracts-
wero given out, and lately bids for bridge work and 
trestles havo been sought. I t is doubtful if the lino 
wi l l bo fiuisbed this year, but there is absolutely 
nothing to provent i t , as there aro no great diff i -
culties to overcome, as tho steol rails for tho fu l l 
distance arrived from England last Bummer, and 
now lie stored waiting to be laid. The rails weigh 
771b. to tho yard , and aro equal to the heaviest in 
use on tbo Southern 1'aciflo Kailroad, under whoso 
auspices this lino is supposed to be built. 
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vacuum tube is wrapped in Made cloth, which 
slops lift Vhnfeit l * y t without ofToring any 
HIHUU'IO to tho X mys , i n j u r y to tho sk in is u n -
usual, nnd even 'prolonged exposure docs not 
produce morn than superficial desquamation. It 
appears H i " ' ' t i " o n l y t n 0 cathode rays which are 
injurious, and that tho interposition of an 
aluminium plato between tho tube and patient 
prevents all unpleasant clfectB. 
Tli'.' Norwegian Polar Expedi t ion which w i l l 
probably nliirt next Juno under l l e r r Svordrup 
will go through Smith Sound as far as possiblu, 
ail ! tram winter quarters wi l l explore tho northern 
j.i itH of i .n imiand by moans of slodgo parties. 
The Fra«>, which is being strengthened at 
L i m i t , will bo lent by tho Government , and 
lb. '...rthing has voted 20,000 kronor, tho 
till * of tho expenses being subscribed 
privately. Horr Svcrdrup may meet L i e u t . 
IVnry, and may possibly bo ablo to holp Andrco 
ehou'ld he havo wintered in tho north of Croon• 
land. I.ieut. Peary wi l l make S h c r a r d Osborno 
Fjord his buso next summer, and is confident 
thai be will reach tho Pole. 
In tho Journal of Horlirttlltire for Oct . 21, M r . 
(i. Abbey, of St . Alban's , publishes some v a l u -
able intortnation on tho Chrysanthemum rust , 
which attacks the leaves and destroys the plant 
mil'us it is checked. Gardeners, as a rule , cut 
down tho old stems and destroy them, using 
suckers for tho next year's plants. B y this 
practice tho resting spores are destroyed ; but tho 
J'ri'hobasis (l"rc_o) chrysanthemi can bo con-
tinued without them, as tho uredo stage of the 
fungus (Puccinia) lives on mugworts (Artemisia) 
and thistles through tho winter, and on chrysan-
themum cuttings protected from frost. T h e 
remedy is to use fungicides freely as soon as the 
hut-rust is noticed. T h i s l i fe-history, as set 
forth by M r . Abbey, is a n interesting study for 
botanists and microscopista. 
The Kiv i era is to havo an oloctric tramway, 
running from Cannes to Mentone. I t is sure to 
'.A; well patronised. 
USEFUL AND SCIENTIFIC NOTES. 
A R i m a deposit of copper has been discovered 
on tin! west coast of Newfoundland, says tho Times. 
Analysis (hows that tho oro contains 83 por cent, of 
COffer. I t is located on tho treaty shore, but can 
bo worked through tho uow rai lway. 
D o s i i m s for A m a t e u r T u r n e r s . — Mr. W . 
Kindriek , of the Al' xamlra Hotel, Wcston-supcr-
M ire, has sent us a sheet of his designs for amateur 
turners which will l<i found useful and suggestive 
by worker* *1 &< l ithe. This thcet—which is, wo 
and) rvi.ir.il, tint fix t of a se ries—contains a variety 
of d r - i . n i , and a m ne who (eei) tliat ho would like 
t.' pitawca aoaaetking useful and ornniiiontal by tho 
aid of hit lathe, will Sad mitable work for tho 
esuicue cf m* skill . 
A cOJiHi-vn-ATio* has lieen received at tho 
r'jrrijrn office from tho Dritish Vice-Consul at 
Jacksonville, reporting that a company has boon 
'• n I in (bat town, with a paid-up capital of 
Cl.".,(i00,<100, which purpoies constructing a Bhip 
I m d wi i. :,n.l 3"It de. p, from St. AiiRustino 
i':i Dm 1'ast to Turtle Creek, near Cedar K e y , on 
the WaetGfext • Florida. The canal will not bo 
t id*L nut will have two locks, one at a point 20 
m"" from t i c H u l l of Mexico, and tho othor 12 
m i l i W< •: i•'. Patalkn, Florida, Theroutoproposed 
wi"i!.| be 11.' m i ! . « i n length,and the distance saved 
in tr.ivrl (rota .Now Orleans to Now Y o r k or 
-t'-n would be alsjut 609 miles. I t is said 
tii.it work on this canal will bo pushed forward at 
(Mace, 
Ci-oaoto. — (ieosoto is the name given to a com-
binatwttof valerianic arid witli creosote which has 
'• c< B employed in practice by Dr . K i c c k . I t is an 
Oily h p n j , with a imin lMi taste, bat without the 
barniaB character of creosote, and when injected 
an li r the nkin in doses of from l.lgr. to 30gr. the 
urrirttiig sensa! ion produced soon passes off. F o r 
children from two to eight years of ago four to ton 
•• , i May hu given in mucilage or in a spirituous 
»uut ion . Adults can tako it in capsules contain-
1 " :r., one. two, or thrco capsules being a dose. 
J | appears to be a decided tonic in debility and 
• i and to bo useful in intestinal catarrh and 
in infantile diarrhcea whero calomel, castor-oil, and 
Unnin have (ailed. I n tho pulmonary catarrh of 
adaJU. as well as of children, it is particularly 
valuable, as of 76 cases of phthisis only l.'l are re-
| ' i ! . . l a ! not having derived benefit from it. 
Indeed, I> r . Rieek has never seen any othor romody 
ive of so much good. Similarly, it has been 
:ily employed by tho hypodermic method 
tS tuberculous glauds, joints, and bonos.—Lancet, 
L E T T E R S T O T H E E D I T O R . 
[ ITV do not ho'd oorselves responsible /or the opinions of 
our ftWlllliJMMlfSBfli. The Alitor resperlfnlh/ requests thnl all 
tommtinir.ations should be drawn up as briefly f a possible.'] 
AH eomnntnie.otions should be dditmtftd to the EolTOa of 
tie ENGLISH Mat-it AKIC, S8S, Strand, W.C. 
In order to farilitate reference, (lot-respondents, when 
speoking of any letter previous'!/ inserted, will oblige bif 
mentioning the number of the Letter, as well as tie page on 
tehirh it appeors. 
" I would have everyone write what he knows, and as 
much as ho knows, but no more; and that not in this 
only, but in nil other subjects: For such a person may 
have some particular knowledge and cxperiet.ee of tho 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this littlo pittance of his, 
will undertake to write the whole body of physicks; a vice 
from whence great inconvicne.es dcrivo their original." 
—Montaigne's KssaijH. 
T H E S U S P E C T E D V A R I A B L E S T A R 
E S - B I R M 7 0 3 C E P H E I . 
[40418.]—I INCLOSE herewith a tracing from 
rroctor's " Atlas " of tho region of E s - B i r m 703, 
in the hopes that M r . W . E . BeBley or some other 
7Tie s^fitend liLT-talU Slsr 
• ^ i r w , Jo s 
of your readers may bo induced to watch it. The 
magnit udes of the stars are taken from the " H a r -
vard Photometry." The star has been generally 
neglected, though easily found, and is well suited 
for observation wi th a hand telescope. T h e fol-
lowing observations, which I havo arranged in order, 
seem to point to fno variation being greator than 
can be accounted for by tho red colour:— 
Webb 
l i inn 
l lurton 
Copcland 
Il irm 
B i r m 
Itirm 
lturton 
Droycr 
Drcyer 
I'reyer 
Ka 
I Iclsingfors -Gotha 
zones 
Helsingfors-Gotha 
zones 
E s 
E a 
1S71 
1872 
187.r> 
187.r> 
1875 
1876 
1876 
1H76 
1879 
1879 
1880 
1887 
-li 
Deo. 6 
Several obs. 
7-5 
6-6 
Aug . 10 8 
Sept. 28 9 
Oct. 23 7 
J a n . 21 7 -
.Tuno 2o 
Aug. 12, 20, 31 
Sept. 19 7-3 
Oct. 5 7-6 
Apr i l 9 "-0 
M a y 15 6-0 
7-1 
7-6 
7-8 
1893 Nov. 13 7'3 
1803 Nov. 14 . 6-8 
1894 Sept. 10 7-0 
1897 Oct. 3 6 0* 
M y observations marked (*) are determinations 
from the neighbouring star, which is of mag. 5"5 in 
tbo " Harvard Photometry." 
Although tho colour is Btrong orange-red, the 
spectrum is not a marked one. Duner gives it 
simply I I I . I found it 1891 Sept. 10 I I I . ! and 
1897 Oct. 3 I I I . ! ! Tho place of tho star is : — 
R . A . X X I h . 11m. 40s. N . Doc. 59° 40' (1897). 
Tho variation was suspected by Birmingham. 
T . E . E s p i n . 
Tow L a w , R . S . O . , Co. D u r h a m , Oct. i & 
M I R A C E T I . -
[10119.]—IT may interest some of your readers to 
know that this famous variable star is now rising to 
a maximum. Tho predicted date of maximum is 
Nov. 9 ; but as it has been lato in reaching a maxi-
mum during the last few years, I was rather sur-
prised to Hud it of tho 7th magnitudo, or rather 
brighter, on tho evening of Oct. 9. L a s t evening 
(Oct. 22) it was about oth magnitude, and distinctly 
visiblo to tho naked eyo in a rather hazy sky. The 
star is evidently rapidly rising to a maximum, which 
promises to be either a bright one or else more in 
accordance with calculation than it has been in 
recent years. I hopo some of your readers wil l 
carefully watch it during the next fow weeks. 
Dubl in , Oct. 23. J . E . O o r e . 
M E T E O R . 
[40420.]—A V E R Y brilliant meteor was observed 
hero on the evening of Oct. 22, time 6.22 p.m. 
W h e n first seen, it was descending vertically from n 
point near e Pcrsoi; motion slow; brilliancy quito 
as bright as Vonus, when at its brightest. Station, 
lat. 54° 7' N . ; long. 2° 21' west. 
Austwick H a l l , Lancaster. T . R . C l a p h a m . 
S O L A R H A L O E S . 
[40121.]—I WAS riot aware that an uncoloured 
solar halo was anything of a rarity (see letter 40396). 
I saw ono from Llanberis , N . Wales , at 111.30 a .m, 
on Oct. 20th last. Tho circle was quite complcto 
and distinct, with a radius of at loast 20°, and I could 
not detect any prismatic colours. No rain fell during 
tho day, nor, to my knowledge, has any fallen since, 
up to thepresent dato, Oct. 21th. C a v o x . 
T H E P R O B L E M S O F A S T R O N O M Y . 
[40122.]—IN reply to M r . Cookson, I do not 
profess to be an authority on gravitational 
astronomy, still less a defender of current sciontiiic 
terms, many of which seem to mo objectionable. 
Gravi ty is one of tho numerous forces (if they aro 
not different forms of the same forco) which act 
according to tho law of inverse squares. I f wo tako 
a body moving in a right line, and subject it to 
the attraction of another body whoso attraction acts 
according to the law of invcrso squares, tho former 
body wil l move in an ellipse (like tho planets and 
satellites), a parabola or an hyperbola instead of a 
right line. B u t if tho attracted body was originally 
at rest, it would move in a right line towards tho 
attracting body—providod that this body was also 
at rest, or that tho action of gravity was instan-
taneous. I f the attracting body was moving, and 
tho action of gravity propagated in time, the 
attracted body would not move directly towards it. 
Tossibly this may be tho explanation (wholly or in 
part) of the fact that a l l bodioa in tho universe 
have not been collected into ono centre. However, 
on the current theory, an original motion of the 
attracted body must lie supposed in order to accourjt 
for its present orbit ; but tho nebular theory 
seeks to derivo this from an original rotation 
of the generating moss. Tho further development 
of this nebular theory and its proof, disproof, or 
partial proof is ono of tho unsolved problems of 
astronomy. Of course, the law of gravitation token 
alone cannot explain any motion, except that of ono 
body towards another in a right lino. The con-
currence of " the original projectile force" with the 
force of gravity is ncceasary for any other motion. 
There can bo no doubt that the moon. moves tho 
earth, as well aa that tho earth moves the moon. 
B u t the formor motion is alight, and may bo 
noglectcd in dealing (at least popularly) with tho 
lunar theory. Tho Baino thing occurs with tho Bun 
and planets. 
With regard to " ,T. H . S. M . , " I thought it was 
universally admitted that nono of tho motion 
originated by throwing a stone into tho bay was 
lost, and that if any of it was lost to the earth,.this 
amount was infinitesimal. I f so, " an interchange 
of energy " i s , I think, a correct account of what 
occurs. Hut " J . H . S. M . " says tho other itself is 
" a vaguo hypothesis." I feel quite convinced of 
its reality ; but if your correspondent desires further 
information, I would refer him to soino of the ablo 
spectroscopists, who havo spent so much time iu 
measuring tho oxact lengths of tho different undula-
tions of this vague hypothesis. 
As to empty Bpace, I do not think I need concern 
myself as to whether it has an end or not—much 
less to imagine it. I was only dealing with tho 
questions whether matter and ether ore finite or 
not. I do not think that if I maintained the nega-
tive, I would bo bound to give an explanation of a l l 
the puzzles that have been raised about the idea of 
the infinite—with which I was well acquainted 
before I know anything about aBtronomy. B u t my 
verdict being merely " Not proven ," 1 do not see 
how these puzzles aro l ikely to disturb that verdict. 
I f anyone wi l l Bhow me that tho universe must bo 
finite becauso I (or he) cannot imagino nn infinite 
universe, or cannot explain all tho puzzles that may 
bo raised on tho subject, I am ready to alter my 
opinion. I would bo gratified to find that I knew 
everything, and that whatever I did not know was 
non-existent—at least, if other men were as ignorant 
as myBclf. B u t then I Bhould feel disposed to class 
the existence of the ether among the things that 1 
know, whereas with " J . H . S. M . " it is only a 
vague hypothesis. May I not accept tho iulinity of 
the universe as a vaguo hypothesis also ? 
W . H . S . M o n c k . 
[This ends the disciiBBion.—ED ] 
A S T R O N O M I C A L P H O T O O R A P H Y — 
V E N U S . 
[40423. ]—WITHOUT desiring to pose as an expert 
in this fascinating study, I can, perhaps, after 
following it. for two years, bo helpful to " R . H . " 
(letter 40100) and others who think of commencing 
work in this useful field. There is probably no 
time when a man is better ablo to speak of tbo early 
stages of any pursuit than when he himself is but 
just through them. A l l the pitfalls aro then froBii 
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•which brings i t to J u l y G. Tho star has been noted 
i n the telescope as orango and pale yellow. 
(G071) I t V Scorpii. This is an interesting short-
period variable diioovered by Huberts (see Journal 
l l . A . A . Vo l . V . p. 53). Period 615 days, ascend-
ing period about two days ; variation, G'8—7 6. 
I commenced observations on 1891, Aug . 20 ; but 
there is a little doubt as to identification for that 
year. L a t e r it was identified without doubt. 
Chandler's catalogue does not give the epoch of 
maximum for this Btar, and I have failed to dis-
eover any published notes of maxima. I therefore 
assumed a maximum on 1895, J u l y 2G 4, as the Btar 
was then, in binocular, one step brighter than 
110 V.A. Scorpii f7'0m.), although iu the tele-
scope it looked a trillu less. O n this assumption, 
and with tho above data, a typical curve was 
d r a w n , and tho observations were plotted iu a 
similar way to those of S Antliiu (letter 10572). 
T h e general result is (1) that the variation is con-
firmed without a doubt; I make it from 7 0 to 9-5. 
(2) T h e observations suit the curve better if it is 
shifted forward about 1 day. I therefore conclude 
that my assumed max. is 1 day before its time, and 
should be 1895, J u l y 27-1. 
Some of the observations I must admit seem 
hopelessly irreconcilable—such I have marked with 
a note of interrogation. Following are the observa-
tions and reductions. 
Observed. 
Calculated » 0 . 2 *- . —' Bright -
Date. Jul ian 241,0000 + 
Max. 
B
ef
c 
A
ft
ei
 
cu
la
 
neBS. 
1894. 
A u g . 20'4 3061-4 3063-2 1-8 B 8 5 
254 30GG-4 3009-3 2-9 B 9-5 
26-4 3007-4 1-9 B 8-75 
27-4 3008-4 — 0-9 B 7-0 
28-4 3009-4 _ 0-1A 7-5 
S e p t 4-4 3076-4 3075-5 0-9 A 7-0 
16-4 3088-4 3037-8 0 6 A 8-0 
194 3091-4 3093-9 2-5 B 7-0 t 
•21-4 3093-4 0-5 B 7-fi 
224 3091-4 _ 0-5 A 9 0 
23-4 3097-4 — - 3-5 A 7'0 ? 
1895. 
J u n e 13-4 • 3358-4 3358-4 0 0 7-42 
27-4 3372-4 3370-7 1*7 A 7-75 
J u l y 11-4 338G-4 3389-1 2-7 B 8-37 • 
13-4 3388-4 — 0-7 B 8-25 
14'4 3389-4 0-3 A 7-0 
15-4 3390-4 , _ 1-3 A 7-5 
17-4 3392-4 3395-3 2-9 B 8-3 t 19-4 3394-4 v 0-9 B 8-0 
'20-4 3395-4 • . _ -• 0-1 A 7'1 
21-4 3396-4 M A 7-5 
, 26-4 3401-4 3401-4 o-o 7-0* 
27"4 3402-4 _ 1-0 A 7-2 
A u g . 12 4 3418-4 3419-5 M B 8-0 
189G. 
J u n e 0-4 3717-4 3715-1 2-3 A 7-25? 
10-4 3721-4 3721-3 0 1 A 9-5!1 
1897. 
M a y 31-4 4076-4 4077 9 1-6 B 7-4 
J u n e 18 4' 4094-4 4090-4 2-0 B 8-75 
19-4 4095-4 — 1-0 B 8-75 
21-4 4097-4 1-0A 9 1 
27-4 4103-4 4102-5 0-9 A 9 0 
28-4 4104-4 — 1-9 A 7-08 
29-4 4105-4 2 9 A 7-12? 
J u l y 2-4 4108-4 4108-7 0-3 B 8-7 
4-4 4U0-4 — 1-7A 7-20 
. 8-4 4111-4 4114-8 0 -t B 8-47 
Sept. 2G-4 4194-4 4194-8 0-4 B 9 0 P 
Max. assumed on this date. 
N . B . — I n first column of above, the decimal of 
•day is the same throughout, as I did not note the 
hour ; and the figure 4 represents fairly enough for 
the purpose the hour of observation. -.. -
With reference to Mr. Besley's note on Alpha 
Cassiopeim (letter 10643), his plan of observing the 
star earlier each evening seems au exoellent one, so 
-that ho secures its altitude and azimuth being the 
same or nearly so each night. E v e n with these 
precautious he only nmkes the maximum variation 
<)-3 mag.—ouriouBly enough, just what I get in 
1S9G and 1S97 (see letter 39692). Y e t my observa-
tions wore made at different altitudes of the con-
stellation. I t is evident no regular period of 79 
days is indicated. I am inclined to think the case 
of variation iu 1897 not proven, and endorse the 
verdict of Chandler, that it is, if anything, irregular. 
E . E . M a r k w i c k , L i e u t . - C o l . 
Gibraltar, J a n . 10. 
T W O N E W V A R I A B L E S T A R S I N 
C Y O N U S . 
[40704.]—(1) E a . - B i u u . 649, I t . A . X X h . Gin. 17B. 
N . Decl. 41°,12' (1900), was discovered by Hem-hel 
and called " dark ltuby ; 10." I t W M not found 
by Webb or Birmingham, but was observed by 
Copeland, 1875, J u l y 28, as 9-0, aud 1879, Oct. 3, 
by Dreyer as 9 5. I n the D . M . it is 9 5. I observed 
it 1890, J a n . 23, as 9-5, and found it too faint for 
the spectroscope. I observed it four times between 
1894, Sept. 10 and Dec. 8, the magnitude from com-
parison star being from 9'3 to 9 5. O n Oct. 21 of 
that year I tried the spectrum again, aud suspected 
it to be I V . , but it was too faint to be Bure. O n 
1897, Sept. 17, I looked it up again, and found it 
8-9, and well within the reach of the spectroscope, 
the spectrum being at once seen as I V . ! ! B y 
Oct. 29 it had fallen to 9 4, and on 1898, J a n . 7 
to 102. 
(2) E J . 911 B . A . X X h . 29m. 55s. Decl . N . 54° 37' 
(1900).—This star was found 1893, Sept. 30, and on 
comparing the D . M . chart with the sky, was seen 
to have been missed by Argelauder. A s the mag. 
was only 9 3, this caused no surprise. I ts place 
was determined from two neighbouring D . M . stars, 
and it was also marked at the time on the chart. 
O n the night of 1897, Dec. 11, I could not find it, 
nor on Dec. 14. On Dec. 18 and 22 the places of 
twelve stars wero determined. Three very faint 
Btars were near the place, my rough measurements 
giving me for 1855:— 
1) X X h . 28m. 45-4s. 4- 54° 28-5' mag. 14-5. 
2) 28 45-4 + 54 27-2 mag. 15-0. 
(3) 28 43 54 27'9 mag. 15 0. 
Place of V a r . (1855) X X h . 28m. 45*. + 54° 27'8". 
One of these stars may possibly be identical with 
E s . 911. The star promises to be an interesting 
variuble of considerable range in magnitude. 
T . E . Esp in . 
T o w L a w , K . S . O . , Co. Durham, J a n . 12. 
T H E D I S T R I B U T I O N OF T H E F I X E D 
S T A R S . 
[40705. ]—ME. MONCK is, of course, perfectly 
correct in saying (letter 40682, p. 506) that we 
cannot under any circumstances receive an infinite 
amount of light from the stars. I will go further, 
aud say that under no circumstances whatever can 
a physical quantity, as a matter of fact, become 
infinite. The infinity of the mathematician, like 
his liues without breadth and his points without 
magnitude, exists only in the mind. Whenever a 
physical quantity becomes infinite in an equation, it 
may be taken for granted that the particular values 
of thu other quantities iu the equation are impossible; 
or that, in Borne way, the equation ceases to repre-
sent the actual facts. I n the present caso we have 
4 = total amount of light received, 1 — e the loss 
of light (on au average) in the unit of distance, and 
a = constant. T h e n b — a{l + e + e1 + e* + ei + 
ad inf.) 
I n the above equation b is finite as long as c is less 
than 1, and infinite when c = £ The correct inter-
pretation is, not that this is an "instance of the 
inapplicability of mathematical formula; to astro-
nomy," but that it is a physical impossibility to have 
c — 1. I t is, in fact, obvious that, in reckoning the 
loss of light, bright bodies and dark bodies are on 
the same footing, and that the loss of light includes 
the light intercepted by both, so that the condition 
of things represented by i = « (1 + 1 + 1 + . Sea.) 
cannot actually occur. 
I do not understand the extreme reluctance com-
monly shown to suppose the universe finite. T h u s 
Mr. Proctor spoke of rejecting " as abhorrent to our 
minds the supposition that the universe is not 
infinite," aud Mr. Fraser (letter 40683) speaks of " a 
presumably infinite universe of stars." Whence 
tho presumption ? 
I certainly think we have a certain amount of 
evidence available on the question of the existence 
of cosmical dust iu such quantities as to cause a 
perceptible loss of light. I f cosmical dust oxista 
now, it must have always existed, for wo knew of 
no cause which could have produced it during what 
we may call the " historical period." Suppose then 
that ages ago there actually existed cosmical dust iu 
large quantities, aud consider what would have 
happened. The dust must either have been at rest 
or in motion, we shall examine the two cases 
separately. 
The iuiluence of gravity being universal at every 
point in spaco, it must have a certain definite amount 
and direction. I f a particle of matter were placed 
at auy point, it would at once begin to move along 
the line of resultant force, and follow this line of 
force to its termination- I n other words, the 
particle would at once start on a journey for the 
star whose attraction happened to be predominant, 
aud into which it would fall . I f , for instance, a 
particle of matter were placed at the distance of the 
nearest fixed star, and wero subject to no other 
attraction except that of our sun, it would fall into 
our sun in about 100 nullum* of years. I t must be 
admitted that any cosmical dust now existing cannot 
be at rest. 
Suppose, then, that tho particles were iu motion. 
Passing over the caso, which would bo exceptional, 
iu which the particle has auch a velocity as would 
cause it to revolve in au elliptic orbit round some 
neighbouring centre of attraction ; suppose that the 
eoamical dust ia moving in all possible diructioiia 
with planetary velocities. F ix ing our attention on 
some individual particle, its path, if produced, 
would be certain either to pass through some star, 
or sutlieiontly close to Borne star as to have its recti-
linear path altered in direction by the star's 
attraction. I n either case, the particle would move 
in a hyperbolic orbit, having the centre of the star for 
a focus. We may, therefore, suppose every particle 
of cosmical dust to be moving in a hyperbolic orbit 
round some star (bright or d a r k ) ; for some one 
centre of attraction is sure, at Bome point of its path, 
to predominate over all the rest. Then the particle 
wil l either fal l into tho star or esca]>e, according as 
the focal distance at the vertex of the hyperbola is 
less or greater than the semidiainetor of the star. 
L e t )• = the seinidiameter of the s t a r , / = the force 
of gravity at its surface, a = the distance from tho 
Btar to the asymptote of the hyperbolic orbit, and 
V = the velocity of the particle at infinity. T h e n 
the particle wi l l fall into the star if a1 be less than 
? '-'J + r*. I n the case of the sun, a particle having 
a velocity of 1J miles per second would fall into it, 
if a were less than the earth's mean distance. I t 
wi l l be seen that, except for large values of v, a is 
inversely as v. Hence the higher the value of v, the 
greater will be the probability of a particle escaping 
contact with auy star it approaches. Those particles 
that escape contact with any star wi l l be deflected 
from their course, and go on in some other direction 
till they approach some other star. A little con-
sideration will show that only particles having a 
high initial velocity wil l escape for any length of 
time, and that, given sufficient time, all tnecoamical 
dust in the universe wil l bo swept up by the larger 
masses. 
W e may look at the matter in another way. I f 
we adopt the nebular hypothesis, according to which 
existing stars were condensed from gas, then the 
time which was sufficient to condense a gas into a 
star must have been sufficient to allow all cosmical 
duBt to be aggregated into large masses. But when 
dust is aggregated into a mass, its power of obstruct-
ing light is greatly diminished. I f 1,000 particles 
of equal Bize are aggregated into one mass, their 
power of obstructing light is diminished to ,',,th of 
its former amount. • T h a t masses of dark matter 
exist in space ia extremely probable; but «ve are 
speaking of dust sufficiently iiue to causa a per-
ceptible loss of light. 
F inal ly , some weight must be given to antecedent 
probability. I f space ia filled with coamical dust, it 
is singular that the effects we might expect are not 
observed, aud that all known phenomena can be 
readily explained without its presence. 
Q. J . B . 
T H E SOURCE OF T H E S U N ' S H B A T . 
[40706 . ]—THE problom of the source of the sun's 
heat, as usually discussed, does not refer to the 
origiual source, but to the maintenance of the 
Bupply, Binco it ia supposed that the sun is con-
stantly parting with its heat. B u t what becomes of 
the heat thus purted w i t h ? I think only two 
answers can be given—(1) it is absorbed by other 
ponderable bodies, or (2) i*. is absorbed by the ether. 
O n the first of these suppositious, why should the 
Bun be losing heat at ai l r I t loses by its inter-
change of heat with the earth because the e»rth is 
colder, but i t probably gains by its interchange 
with Sirius, because Sirius is hotter. The gain or 
loss wi l l depend o n the average temperature of the 
other ponderable bodies between which and the nun 
an interchange of heat is iu progrosB , and I do not 
thiuk we are iu a position to decide whether it is 
gaining or losing on tho whole. 
O n the other h a n d , i f tho ether absorbs heat, i t 
muBt either find Bome way of giving back again to 
ponderable bodies the heat which i t a b B o r b s from 
them, or else the absorption must alter the proper-
ties of the ether itself. But here all is speculation. 
Perhaps ether which has absorbed a sufficient 
ainonut of heat acquires tho attractive power which 
we call gravity, aud assumes the f o r m of a nebula, 
and that matter, if quite divested of its heat, would 
lose this attractive power and n.Upse into tho con-
dition of ether. Of such possibilities wo know 
nothing. 
Place a number of material particles or small 
bodies like Sir J . S . I.ockyer'a meteorites iu such B 
position that they will come together in oue ma-
under tho intluencii of attraction^ Thero will be 
collisions which will develop heat, una heat, as we 
know, causes bodies to expand, and prevents the 
ultimate particles from, coining iuto immediate 
contact. The b u l k and deusity of the mass will bo 
determined by the two forces of heat and gravit] ; 
and if we could keep heat from oither entering or 
leaving this masa, the condition t h u s attained woi•'• 
be permanent. B u t if heat leaves tho mass, gravi-
tatiou becomes the preponderating force, and the 
mass contracts until equilibrium between the t-.vo 
forces of heat and gravity is restored. On the 
other hand, if boat enters the mass it will cause 
expansion, which wi l l continue until the equili-
brium is restored. One or - other of those processes 
ia going on in the BUII. Are wo in a position to 
s t a t u w i t h oaclfleVinriTI whluli of t l i en i r I think n o t . 
I coufess, ruoreo\er, that I cinuot see bow, after a 
< 
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. , • r r- • ••' /»'«. TXi.EJtttov r-xff.' f r*<'>'/ re^wMn tkM eU 
. ,iir>i/M :i t V'w'a 6: lirnna up a.i brirfly as pas.iibfo.j 
A7? Mmm'ini'ftinnt nh^'l 06 ffblrewid to the EolTOa of 
(&« E s o U M XfCMMOfe Wt , Strandf \V.Qt 
//i frdrr to ffVitnte reference* Correspondents, lohen 
MNIHM ,?/ /»»;/ MBtV •pr*ttio>t<i,y inserted, will oblige by 
r; nthm»§ Ifa *um6<*r of Ike, Letter, as well a$ the page on 
vhvJi i( appears. 
u I would have everyone write what he knows, and as 
rmirh a* he k n o w , but no more; and that not i n this 
only, hut in all othor m.bjocts: For nucha person may 
have pome particular knowledge and experience of the 
inturc of Huch a pcrnon or such a fountain, that as to 
tfhrjrfiihififlg knows no raw than what everybody docp, 
jind yet, to keep a clutter wi th this l i t t le pittance of his, 
will undertake to write the whole body of phymcks ; a vice 
f rom whence jrroat inconvtenccs derive their original.*' 
— Montaigne's Essays. 
N O T E S O N V A R I A B L E S T A R S F R O M 
G I B R A L T A R . 
f •1070-2.]—(61S1) A L P H A HEUCUMS .—1896, June 8, 
1 mag., below K a p i - i Ophiuchi, therefore 3 87 in 
i f . 1'. scale. But on ^ct. 23 and 31 one step only 
liolow the name star, and thereforo 3'47. O n 
NOT. 21, about = Kappa , 3 37. ObserTations not 
sufficiently numerous to enable reliable deduction 
to bo mode. Variatiou, howeTor, seems to be 
indicated, and I do not see, in this case, how 
varying position angle can be brought in , seeing 
tha i when observed in the E . sky, or tho earlier 
months of tho year, it might perhaps be a little 
below K a p p a in altitude; whilo wheu observed W . 
of meridian it would be well above it (in altitude), 
And therefore Alpha would tend to look brighter 
when well E . of meridian, and fainter when to 
tho W . [Because of tho physiological tendency to 
estimate the lower of two stars too high.] 
Observation, howovcr, shows it as faintor in Juno 
than in November, and tho same thing has boon 
cioticod in previous years—viz., 1889, '91, and '9.5. 
Chandler ' s note to tho star r u n s : " D i s c , by (Sir) 
W . Horscbel, 179-5. Yory irregular oscillations in 
^periods of two to four months." 
(6189) 17 Ophiuchi.— Only four observations. 
Although so few, yet isolated observations of an 
Algol-type star always come in useful. Tho ob-
servations are reduced in the manner previously 
•described in these notos, with tho data given by 
Chandler, except that the minima have been taken 
from the Companion to Observatory. 
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1896. K m . 
O c t . 23 6 56 3856-29 3856-83 0 54a 5-8 
26 7 4 3859-30 3859-15 0-15A 6-17 
28 7 2.5 3861-31 3361-03 0-2SA 6 1 
31 6 57 3861-29 3861-38 009n 6-2 
T h e result is that the observation of Oct. 31 lies 
-closo to the descending branch of the curve. The 
others arc discordant, aud well outside the V-shaped 
depression of periodical variation. I have pre-
viously noted observations of this star which aro 
discordant with tho Aljrol-type theory. 
I t is somewhat difficult, generally, to fix the 
Algol type of variation with security. S Antliie, 
which is down as one of the family, is shown 
•to vary continuously, (vide letter 40572). Now 
(in I I . C . O. circular No. 23) Trof . Pickoring shows 
•pretty conclusively that tho star U Pegasi, which 
was lirst regarded as Algol type, varies con-
tinuously with two well marked maxima iu a 
period of 8h. 59m. 41s. I t seems to me therefore 
that considerable doubt exists as to the Algol typo 
character of 17 Ophiuchi. Far ther observations 
must decide this. 
(0791) I t L y r a ; . — I havo plotted all tho observa-
tions from Sept. 2.5, 1894, to Nov. 25, 1897 (37 in 
number) in the usual way. Tho result is not vory 
•decisive. A curvo with about the same period as 
•Chandler's—viz., 46-4 days may be drawn through 
the points: but tho amplitude of variation seems less 
—not much more than 0-4 mag. I t is a difficult star 
on account of its colour aud its configuration, the 
-comparison stars being not nicely placed. One 
thing I havo found in looking up my observations 
i s that moonlight utterly upsets visual observations 
of a reddish star. They should bo carefully rejected, 
unless ono knows how to apply a correction. 
prof. Pickering's observations with tho polarising 
photomotcr, as plotted iu a diagram of the light-
curve of U Pegasi, in tho above-quoted circular, 
seem to bo wonderfully closo to a regular curve, 
a n d eye observers must look to it, else thoir work 
may bo pretty well suporsodod by observation with 
a photometer. I should like to see some of Picker-
ing's results with that instrument on stars such aa 
this, where there has been considerable doubt as to 
tho character of the variation. T h e results as to 
character o f 17 Pegasi seem ve ry clear, and this 
should bn an interes t ing c i rcu la r f o r a l l var iah le-
• t a r o s M c n a n . .JS. E . M a r Y w i c k . I / c u t - C o l . 
i libruuitr. ] i-'o: 11. 
E 3 - B I R M . D E L P H I N I . 
[40793 ]—ACTIN-O on tho suggestion of tho Rev . 
M r . Esp in (*' E . M . , " 1895, Nov. 29, p. 334), I took 
up the star E j - B i r m . Delphini 679, and have 213 
observations, each of which is tho mean three or 
more on the samo night or morning. 
As it would occupy too much space to print these 
in dotail, I submit a table giving the highest and 
lowest ranges of light, with the dates. Something 
like a 90-day period might be shown for a few 
months, but no longer. The star is very variable 
in colour, and perplexing in iteeeeming fluctuations, 
and I do not wonder that an eminent observor 
on yoar side gave it up as inexplicable, and 
another on this side has regarded it as constant. 
Sti l l , there seems to me to be good grounds for 
regarding it as variable to the extent of one 
magnitude. 
Highest. Lowest. 
D a y . Mag. Day . Mag. 
1895. D J C . 11 5-8 
1896. J a n . 3 6 00 
Feb . 19 6-2 26 6 4 
M a r . 27 6 1 5 19 6-9 
J uno 21 6 7 19 6-9 
J u l y 30 6-5 16 6-8 
A u g . 2 6-5 21 6-9 
Sept. 12 6 3 23 6-6 
Oct. 8 e-i 26 6-8 
Nov. 17 5-9 1 6-4 
Dec. 9 6-0 29 6-3 
1897. F e b . 13 6-8 27 6-8 . 
Mar . 2 , 6-8 27 6-4 
A p r i l 12 7-1 
May 19 6-3 25 6 1 
June 2 6-1 30 7-1 
J u l y 7 6-5 31 6 9 
Aug . 9 6-6 19 7 0 
Sept. 28 6 1 I 6-8 
8-6 mag. 
8-5 „ 
8-4 „ 
7'7 „ 
7'4 „ 
7*3 „ 
7-2 „ 
Juno 2 
3 
4 
13 
14 
15 
16 
7'4 mag. 
7-5 „ 
7-5 „ . 
7-6 „ 
7-5 „ 
7-0 n 
O. . . . 
I have read in this connection Mr. Roberts's paper 
in tho Monthly Notices on Position E r r o r , and was 
cautioned against it two or three years before by 
tha t generous helper M r . Yendoll . Still I regard 
this star as variable, for tho distance between it 
and tho comparison stars, those named by M r . 
E s p i n , does seem to ba sufficient or reasonable 
cause for so wide a difference as a ful l magnitude. 
Aud the star, when Betting in the west, when it is 
brightest, is then lowest and in tho densest atmo-
sphere, and when rising in the eaBt and faintest it is 
uppermost, and in a less dense atmosphere than the 
comparison stars. 
I have watched tho star S Virginia for four years, 
and give tho ophemeris for 1896, as the conditions 
for observation were more favourable T h a 
maximum was predicted for May 29th, and begin-
ning as Boon as it was well above the horizon aud 
clear of haze, I found it with the field-glass as 
follows:— 
M a y 7 
8 
14 
18 
27 
23 
29 
Lost in f. -8, J u l y 9, 8-7 magnitude. 
M y experience is that the star rises to maximum 
slowly, aud in a day or two afterwards falls two or 
throo steps, and remains practically lovel for 12 or 
15 days. I n 1895 and 1896 I observed no delay in 
reaching maximum, but undoubtedly it was several 
days—maybe 10—behind the prediction. 
D a v i d F l a n e r y . 
Memphis, Tenn. ,^l7.S.A. , J a n . 31. 
N E P T U N E . 
[40791 ]—Ar-Tliorioit it is the physical condition, 
rather than the motion, of the celestial bodies that 
is made the subject of study nowadays, it is very 
interesting, to the amateur at least, to observe the 
movements of such a planet as Neptune. F o r 
although the motion is slow, the light is also feeble, 
tho planet can therefore be seen among stars that 
would Bcarcoly be visible beside Saturn or Jupiter. 
Those of us who like to have a look at the 
telescopic planets aro much indebted to Mr. Sadler 
for the charts which he sends to the " E . M . " year 
after year for our guidance, for it is one thing to 
follow such an object as Neptune once you have got 
it, and quite another to pick it up after you hare 
lost sight of it for six months or so. 
Owing to dull weather, we have not had many 
nights suitable for observing small stars in this part 
of tho country this winter, but I havo had a look at 
Neptune on soveral occasions, and its m o t i o n is very 
apparent. I t is now nearer to 109 t h a n i t is to 
111 T a u r i . and \\\ casi 'y p icked op in the f inder , as 
• t • t t b 1'ioffi t ."orpr.-ouut • o l o r c i ttwnwn 4 tantd feno 
stara. I >i COTDB NHptuno oniv a s p c n n t.s D ims . i i 
star when v iewed through a Sin. telescope, ra ther 
duller perhaps, at least it seems to me that it docs 
not shine with the sharp light of a star. 
Perth, Feb . 7. G>. Y o u n g - . 
S O L A R A N D S T E L L A R H E A T . 
[10795 . ]—WITH regard to tho problem proposed 
for solution bv M r . James Wilson (letter 40732) in 
" E . M . " of J a n . 28, I would say that an exact 
solution is impossible, though the following partial 
solution may throw some light on tho subject. The 
problem is on tho supposition of each of tho fixed 
stars being of the Baao heating power as our sun, 
and that the distance of each succeeding star i n -
creased regularly by a constant increment; what, 
then, should that increment bo in order that tho 
united stellar heat transmitted to us should equal 
what we receive from the sun. I f we put a to 
denote proportion (as it actually exists) between 
the distances of the nearest fixed star and tho sun, 
and e for the constant difference, then, after divi-
sion, wo wi l l obtain the equation— 
1 = * _ + L _ + — i ad i n f . 
a» (« + c)' ( o r -ley 
Supposing, now, this infinite series were capable of 
summation, and be denoted b y / (1, e), then t Bhould 
bo determinable from the equation / (<i, e) = l . As 
far as I am aware, however, the summation of the 
series in question is beyond the resources of mathe-
mathics. But if we assume t = I , that is to say, if 
we assume the constant increment to be equal only 
to the distance of the sun from the earth ; then, by 
a wel l-known theorem in trigonometry, tho sum 
of the series must be loss than -r, and less thau it 
1 1 1 
by the series r + s » T j „ fee. I t we subtract only 
these three first terms from - , we can only soe, 
6 
according to thi i method of reasoning, that the 
Btellar heat which reaches us must be absurdly 
inadequate to bear any comparison whatever with 
what we receive from the sun. 
H i b e r n i c u s . 
P H Y S I C A L S P A T E O F T H E S U N . 
[40796.]—I conceivo that, taking into considera-
tion the known properties of matter, the substanco, 
whatever it may bo, composing the globe of the 
sun must cxiBt in three physical states. Tho outer 
layer which we sco is gaseous. Underneath this 
must come a liquid layer, meaning thereby a fluid 
which is almost incomprcasible. Underneath the 
liquid layer there is a nucleus which is either solid 
or extremely viscous like pitch. But although tho 
nucleus and the two upper layers exist in states that 
are practically different, there is no bounding 6ur-
faco between them, but a continuous variation iu 
physical properties, as tho depth aud pressure 
increases. 
I t is further assumed in tho following theory that 
while the liquid and gaseous layers are homogeneous, 
the nucleus is a heterogeneous aggregate of various 
kinds of mattor of various densities. Without dis-
cussing tho antecedent probability of the above 
hypothesis, I shall proceed to discuss the results that 
follow. I n the accompanying diagram the two 
upper layers and the nucleus aro indicated by the 
different character of tho dots. No attempt has been 
made to draw the diagram to scale. 
A B represents a largo cubical mass of matter, 
which is of less than the average donsity of the 
nucleus. Lot a be tho length of its edge. L i t P bo 
the average donBity of tho nucleus in the neighbour-
hood of A B , and d the donsity of the matter com-
posing A B . L e t the depth of tho upper side A 
below tho surface be x. L e t f be tho force of the 
Bun's gravity (Bay = 27 7) , the variation of / with 
the depth being ncgloctod ; x is to a certain extent 
arbitrary, but must bo chosen BO that D / i n * repre-
sents tho pressure on A . T h e n there wil l bo a 
hydrostatic upward pressure on B , equal to 
(D — d ) f a'. Phis wil l exert a shearing stress on 
tho matter above, which is distributed over the area 
4 a X, and which, per unit of area, wi l l equal— 
P - < > ' • » = = S .uppose. 
4 d * i x r r 
There aro two cases to bo considered. Firs t , let 
the nucleus be a viscous fluid. Then there is no 
resistance to shearing, and the mass A B must find 
its way to the surface. But if the viscosity is suffi-
ciently great, the time ro'quirod for the mass to come 
to tho surface may be prolonged indefinitely. 
Next, let the nuclous have a finite resistance to 
shearing, or, in other words, be solid. Then, if the 
shearing stress be greater than the resistance, the 
solid will flow as if it were a liquid, as wo know by 
actual experiment. Consequently, if s is less than 
the resistance, A B wi l l not move, and, in fact, 
in this tease t is not a real physical quality. I f , 
56 
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B R I T I S H A S T R O N O M I C A L 
A S S O C I A T I O N . 
r p i I E fourth ordinary meeting of the eighth 
J L session of the I i . A . A . waB held on Wednesday, 
Feb . 23, at Sion College, Thames Embankment, the 
chair being occupied by M r . W . I I . Wesley (one of 
the vice-presidents), in the unavoidable absence of 
the president (Mr. N . E . Green) . 
The names of nine candidates for membership 
were read and passed for suspension, and the elec-
tion by tho Council of eight new members was 
confirinod. 
M r . Petrie (secretary) expressed rogret that, 
through an error on the part of the printers, the 
plates which should have appeared with the Mars 
report in the last number of tho Journal were 
omitted. They would, however, be forwarded to the 
members a little later on W i t h regard to the pro-
posed new observatory, there had in tho past month 
been some additions to the list of donations. The 
council desired him to announce that on Tuesday, 
A p r i l 19, a conversazione would bo held at Sion 
Col lege I n 1896, after the return of tho Eclipse 
Expedition from Norway, a very successful dinner 
was held; but tho council thought a con versa /.ioue 
would bo the means of bringing a larger number of 
members together. 
The chairman said it was hoped the whole of 
their friends who had witnessed the recent eclipse 
would have returned before the date mentioned, 
and that at the conversazione some photographs 
would be shown, not only of the corona, but also of 
the various scones in the camp. 
M r . Petrie added that the council were in com-
munication with the Quekett Club, with a view to 
obtaining the loan of a number of microscopes on 
the evening in question. 
I n a paper entitled "Exper iments in L u n a r and 
Planetary Photography," M r . J . M . Offord 
explained in considerable detail the methods 
he had employed iu his work for some time 
past, describing, in passing, his telescopes, 
cameras, driving clock, &c. The result of his 
experiments so far had gone to prove that, with a 
teloscopo of short focal length aud large aperture, 
the tiuost photographs could' bo obtained by using 
enlarging lenses, confuting the field to one portion 
of the moon alone, and keeping the camera within a 
reasonable length, say, 15in. Tho entire moon 
might bo photographed with a low-power enlarging 
lens, the field of which was sufficiently fiat for the 
purpose ; but such lenses did not givo the sharpest 
results, and it was bettor to conliuo tho attention to 
the terminator, or part of the terminator, at one 
exposure. Thero was another reason why this 
method was preferable. I t was quite impossible to 
print the whole moon satisfactorily, the light 
varying BO greatly from the terminator onwards 
that the less exposed parts are lost before the others 
wero printed out, so that even if the whole moon 
wero taken, several prints were required from each 
negative, just one word as to the great bugbear of 
astronomical observations generally, and astro-
nomical photography in particular—atmospheric 
unsteadiness. T h i s was the great difficulty, aud 
the nights were few indeed that could be called first 
rate iu this respect. Often, as in visual observa-
tions, a hazy night would be steady, and then tho 
photographer might, by giving a long exposure, 
secure good results, but he had a great many 
difficulties to contend against. H e (the author) 
had usually found very bright windy nights during 
south-west gales, taking advantage of lulls in the 
wind and breaks iu the clouds, the finest oppor-
tunities that occurred, as the exposure might 
then be very short, and the driving irregularities 
and atmospheric tremors thus reduced to a minimum. 
M r . OlFord then showed, with the aid of the lantern, 
illustrations of his instruments and some excellent 
lunar and planetary photographs, mentioning that 
altogether he had exposed some 340 plates. 
T h e chairman remarked that the photographs 
Bhown by M r . Offord wore very fine, especially 
those of the moon, and he was to be congratulated 
upon tho results which had attended his efforts. 
Papers such as this, containing so many practical 
hints, were always useful. 
T h e chairman then expressod pleasure at the 
presence of Mr. Thwaites, who had just arrived 
from India, after witnessing the recent solar eclipse, 
he being one of the first of the Association's party 
to return. He (the chairman) was sure all praseut 
were pleased to welcome him home. (Applause.) 
H e regretted that, owing to Mr. Groon's unavoid-
able absence, M r . Thwaites could not be welcomed 
by the president in person. 
M r . Thwaites explained the facilities afforded by 
he Indian Government to the party, aud said that 
on the day of the eclip30 the air was beautifully 
clear and steady, thero being no clouds whatever; 
nor were thero any dust-storms. Interference on 
the part of the natives was prevented by a liuo of 
police being posted ronud the camp. Observations 
were therefore conducted in parfect quiet and with 
great ease. The spectacle itself was truly wonderful, 
and one ever to be remembered. The rays wero 
pearly-white, and were long-extended. B y an eye 
estimate he calculated that the south-west ray was 
2J diameters of the moon in length. H e exposed 
three plates, and he was about to make a fourth 
exposure when the sun suddenly popped out. 
Totality was a trifle shorter than had been antici-
pated, and there must have been some mistake made 
with reference to the central line of totality on the 
maps. During the eclipse the natives uttered most 
dismal cries, which increased in volume as the 
eclipse proceeded. There were howls, lamentations, 
and al l sorts of cries, up till a certain moment, when 
perfect silence reigned. Shortly afterwards tho sun 
burst out again, aud everyone in the village seemed 
to rojoice. The photographs taken by Mr. Thwaitos 
were then thrown upon the screen. H e explained 
that the instrument he used, which was kindly lent 
him by M r . Newbegin, was a Cooke's equatorial 
refractor, with a 4}in. photo-visunl object-glass of 
Oft. focal lougth. I t was provided with a driving 
clock and an electrical apparatus for the i l lumina-
tion of the fields of the telescope and finder, 
I u congratulating Mr. Thwaites upon the results 
he had obtained, tho chairman remarked that these 
gave an earnest of what we may expect when the 
other members of the expedition roturu. 
M r . Nowbegin said it soemod that there was a 
considerable wealth of the Polar wisps, both north 
aud south. They seemed to have extended much 
further from tho suu than on formor occasions. 
The Chairman said there was no doubt that the 
polar rays, although very distinct and quite 
characteristic, did extend a long distance, aud 
perhaps rather longer than those rays usually did. 
The coroua was somewhat like that of 1896; but it 
showed, as might bo expected, some approach 
towards the sunspot minimum type. Thanks were 
due to M r . Newbegin for his public spirit in lending 
his instrument, as well as to Mr. Thwaites for the 
work ho had done with it. H o w good the object-
glass was could only be realised by those who, like 
himself, had examined the original negatives. Of 
course, no lautern slides could do them ful l justice. 
M r . Newbegin said he was pleased to have lent 
the instrument, and was glad the work which had 
been done with it had given such satisfaction. I t 
had been his intention in the first iustauce to join 
the expedition; but circumstances prevented, and 
when he heard Mr. Thwaites was going, ho thought 
he could uot do better than offer that gentleman 
the use of his instrument. (Applause.) 
Tho Kev . T . E . E s p i n stated that on J a n . 16 
last ho was swoepiug between Perseus and Auriga 
when he camo upon what he first took to 
be a cloud. T h a t was a very fine part of 
tho heavens, ful l of star-dust, out of which 
ho suddenly went into this apparent cloud. 
T h e swoop was continued E . , and the telescope, as 
is usual, was shifted in declination at the end, and 
then a sweep made W . , when tho object was again 
come upon at the lower declination. H e was con-
siderably puzzled as to what it could be. Twenty 
minutes later it was still there; his suspicions were 
aroused, and the object was marked down in Arge-
lander's chart. A night or two afterwards he looked 
for it again, and found it to be about 1° long, ellip-
tical in shape, major axis at about 336°. A s far as 
he could see, tho object was altogether of a new 
class. I t was not a nebula, nor was it like one. 
Having written to one or two friends about the dis-
covery without any result, he issued Circular No. 40 
with reference to it on Feb . 16. aud on that very 
night they succeeded in observing: it at Edinburgh. 
I t was found without much difficulty with a 6in. 
refractor, and the observations made fully con-
firmed what ho himself saw with a 7.1 iu. Whatever 
it was, it had the peculiar property of dimming or 
blotting out stars. H e had seen nothing like it iu 
any other part of the heavens. 
Asked by the Chairman whether the object was 
darker or lighter than the general sky, Mr. E i p i n 
said he could not describe it. They must see it for 
themselves. I t was something unique. I t was not 
a vacuity amongst the stars, but a distinct, definite 
object. The stars arouud seemed to end abruptly ; 
but a few seemed to come up through it with diffi-
culty. I ts position was U.K. 4h. 26m., decl. + 50° 41' 
(1855). 
M r . I t . Fermor Iteudell inquired whether there 
was auy particular reason for supposing it was not 
a nebular 
M r . E s p i n replied that he had seen hundreds of 
nebulie, but had never ob3orved anything like this 
before. 
Mr. I tsndel l : I t may bo of different type. 
I u answer to further questions, M r . Espin said 
there was no detail in tho object. There was a 
rough elliptical shape. H e could BCO whore it was, 
and where it was not. Of course, it tilled moro 
than the whole field with an ordinary power. 
The Chairman remarked that it was clearly a 
matter which should be further investigated. 
T h e Itev. T . E . P . Phillips coutributod a paper 
on " The Doubling of the Canals on M a r s , " in which 
bo saiil the question as to whether the gemination of 
tho Martian Canals was a real phenomenon of the 
planet's surface, or was due to a very slight 
focussing error on the part of terrestrial astronomers, 
in accordance with M. Autoniudi's theory, was rs 
very important one, and it might interest BOine to 
know what tho results of his (Mr. Phillips's) 
gemination experiments had been. Ho suspended a 
paper inscribed with artificial "canals," "lakes," 
Sec, of various Bizes and degrees of intensity, at a 
distance of about 70 yards, and then examined, them 
with his reflector. After careful observation he 
succeeded in reproducing almost all the gemination 
phenomena as seen and drawn by Signor Schiaparelli 
aud other observers. Mr. Phillips appended a sum-
mary of the results he obtained, and added : " I f 
M. Antouiadi's theory, or any other theory, can 
adequately account for the extraordinary pheno-
mena observed in connection with Mars—in short, 
is a workable hypothesis—it seems much to be 
preferred to tho old idea that tho Martian ' canals ' 
in process of gemination actually loap over such 
enormous distances as those which many of the 
doubliugB would require." 
The chairman said a discussion took place at a 
rocent meeting of the Association on a Bimilar 
matter; the difficulty was pointed out that some 
canala on Mars wore seen doubled, and some were-
not. It was desirable that Mr. Phillips's experi-
ments should be completed by rotating the paper, 
and soeing if tho lines were doubled at all angles. 
Mr. Maw had had au opportunity since the pre-
vious meeting of examining some lines through a-
telescope at a distance of about 600ft., and ho 
could indorso the statements of M. Antoniadi. 
It was quite possiblo to get the doubling by-
putting the instrument slightly out of focus. 
On each day when he had tried it, the air 
was thoroughly steady, and whenever he saw a 
double line tho image was unmistakably out of 
focus. It was impossible to mistake a doubled line 
due to defective focussing for two clear, well-
defined lines. Each line of tho double object was 
distinctly loss sharp than the single line properly 
focussod. He intended, however, to make further 
experiments. 
The Chairman : Did you try them at various-
angles : 
Mr. Maw: Yes, and there was no difference at, 
all; the doubling was seen in any direction. 
A paper by Mr. A. Stanley Williams on "The 
Diurnal Light-Curves of tho Dark Spots in Atlas"' 
was next read by Mr. Petrio. It was accompanied 
by some tables and a diagram, from which, the-
author remarked, it would bj soon that the tint of 
the dark spot at the south end of the floor com-
menced to darken immediately after sunrise upon 
it, and continued to darken until long after mid-day „ 
the maximum degree of darkness occurring at about-
the timo of full moon, shortly after which a very 
sudden and considerable riso in brightness occurred. 
This latter change was very remarkable, and i t 
could scarcely bo an effect of contrast, because-
there was nothing analogous in the curve of the-
other dark spot. Doubtless it depended in some 
way upon the nature of the Burface of tho spot. I f 
this were covered with little ridges or irregularities 
of some particular form, the sun's rays falling upon 
them obliquely towards sunset might illuminate^ 
them more strongly than at other times. The 
brightness curve of the dark area "on the N . W . 
part of the floor differed very considerably from> 
that of the spot at the south end. I f the remark-
able hump near the middle were disregarded, the 
curve showed a gradual darkening from sunrise to-
about mid-day, after which thero was a nearly 
corresponding brightening up to sunset. Considered: 
thus, the degroe of darkening would seem to depend, 
simply on the sun's altitude. But the remarkable-
hump near the middle of the curve quite destroyed, 
this uniformity, and showed that a temporary-
increase in brightness occurred, having a maximum* 
shortly before mid-day. More material was needed 
before it would bo possible to come to auy definite 
conclusion as to the cause of these curious variations, 
iu brightnesB. 
Mr. Hardy said Mr. Williams's paper corroborated, 
the remarks he himself made some time ago in his-
paper on "The Mare Crisium." At the time he 
gave what he considered to be something like the 
causo of what Mr. Williams now reforred to, and, 
although his remarks wero not very well rocoivei 
on that occasion, he thought it would now be-
admitted that ho had reasons for saying what he 
did. The alteration of tho lloor of tho Mare 
Crisium, which was what lie spoke of particularly, 
followed out exactly what Mr. Williams now said,, 
and tho rays which he particularly noticed coming 
from Froclus wore rendered visible by the same 
means as tho darkening of tho lloor—that was, a 
vapour which would be acted upon by what might 
be called the noon suu as it rose, thus giving the 
rays a prominence which thoy would not otherwise 
have. 
Mr. Goodacro remarked that, in connection with 
this interesting subject, it was to bo noticed that the 
progressive darkening increased until tho lunar mid- , 
day, after which there was a gradual brightening. 
Anyone-who was at ali familiar with teloseopic 
appearance of Atlas would know that its interior 
was covered with mouudB, ridgos, and hills, aud 
intersected with numerous rills or clefts, and was 
totally different iu this respect to thu lloor of Plato. 
tho 
Tin 
be 
S." 
_ _ _ _ _ _ _ _ _ _ _ _ illriiir 1IT T-- i i - ! f TJIiaf-M bMlmTfW 
M A R C a 4 , 1 8 9 8 E N G L I S H M E O H A N I O A N D W O R L D O E S C I E N C E : No. 1713. 5 7 
Without pledging himself to any definite theory, i t 
->:eurreil to him that tho diffcronco in tint before 
and altar full m'ght bo accounted for by tho 
ililfcrunt anglo at which the incident light from 
tho interior of Atlas was reflected to us. There 
was one significant fen'uro in connection with theso 
two dark areas—namely, that each appeared to bo 
tho source from which a system of rills omanated. 
That there was somo connoction botweon the two 
was obvious, but it was itnposeiblo at proont to say 
what tho relationship was. I t would bo remem-
bered that there was a similar dark marking at the 
•S.W. end of the western portion of the Great 
Hyginus Cleft. 
The meeting stood adjourned about 7 p.m. 
S C I E N T I F I C N E W S . 
r p i I E mooting of tho l toyal Society last week 
J L to discuss tho suggested l ir i t i sh expedition 
ior tho oxploration of tho Antarct ic regions was 
woll attended. D r . J o h n M u r r a y read a papor 
i n which ho stated that tho advantages to bo 
obtained from a successful expedition to the 
Antarct ic regions would bo manifold. T h e r e are 
.great differences botweon tho topographical 
•characteristics of tho A r c t i c and Antarct ic regions. 
T h u s , in the northern hemisphere there was, he 
said, a polar sea almost completely surrounded by 
•continental land, and continental conditions for 
tho most part prevailed. I n tho southern hemi-
sphere, on tho other hand, there was almost 
eortainly a continent at tho South I'ole, com-
pletely surrounded by tho ocean, and i n thoso 
latitudes the most sitnplo and extondod oceanic 
•conditions on tbn surface of tho globo wore 
•encountered. I t was important to learn some-
th ing about Ih? condition and distribution of 
Antarct ic Ma-iea dar ing tho winter months, and 
especially about the position of tho largo tablo-
ohapud icebergs during that season of tho year. 
Theso Bat-topped icebergs, with a thickness of 
l ,20Uft. or i.ouOft., with their stratification and 
the ir perpendicular cliffs, wh ich rise 150ft. or 
200ft. above, and s ink 1,100ft. to 1,400ft. below, 
tho lovel of tho sea, formed tho most s tr ik ing 
peculiarity of the Antarct ic O j o a n . T h e i r form 
a n d structure seemed cloarly to indicate that 
they were formed on a n extended land surfaco, 
a n d had been pushed into tho soa. A l l Antarct ic 
land was not, however, surrounded by such i n -
accessible cliffs of ico, for along tho seaward facos 
of tho great mountain ranges of V i c t o r i a L a n d 
the ice and snow which descended to tho sea 
apparently formed cliffs not higher than 10ft. to 
20ft. ; and in 1895 Kris tcnson and Borchgrovink 
landed on a pebbly beach, occupied by a penguin 
rookory at Cape Adare, without encountering any 
land-ice descending to tho sea. 
I t is pointed out that whore a penguin rookery 
exists a party of observors could land, and might 
with safety winter at such a spot, obtaining by 
systematic observations information of great value 
.from the scientific point of v iew. D r . Nansen 
holds that an expedition once landed, with a base 
i n tho shape of such ships as could be provided 
from the navy , would find the ice less broken 
than in the Arc t i c regions, and inland journeys 
should be made which might solvo many problems 
c o w puzzl ing scientists. 
There is much enthusiasm in cortain quarters 
about Antarct ic expeditions, and it has boon sug-
gested that an international oxpodition might be 
arranged, as simultaneous observations from 
different positions round the South Polo would 
obviously be of more value than those from one 
station. 
I t is announced that tho groat mirror, figured 
by tho Rev . D r . J o h n Peate, of Greenvi l l e , P e n n -
sy lvania (sec p. 108, No . 1695), is now ready for 
eilvoring. T h i s mirror, it w i l l be remembered, is 
more than 61in. in diamotor, about an inch 
larger than D r . Common's, wh ich was ground 
and silvered, and, what is more, tested, boforo 
h a r d l y anything was said about i t . T h e 
" mammoth glass speculum," as it is called, soems 
a long while in getting its coat of silvor. 
A t a special meeting of tho Astronomical 
.Society of Wales , hold at Cardiff , F e b . 22, tho 
K o v . T . K . L s n i n gave a lecture on his 
observatory at WoLsingham, its history and 
work. T h o lecture was illustrated by lantorn 
slidos. I n tho course of his remarks, M r . K s p i n 
referred to his recont discovory of a remarkable 
obscuring medium in the conslollation Pordou9. 
I n his discourse at the R o y a l Institution on 
(Colour Photographs last week, ('apt. Abney , 
C . B . . F . R . S . , referred to tho productions of M r . 
Ivos and Prof . Jo ly ; but his subject boing more 
directly connectod with tho thoory of colour 
vision, ho procccdod to demonstrate the principles 
on which tho systems of colour photography aro 
based. Rejec t ing tho thoory that the funda-
m e n t a l colours are red, green, yollow, and blue, 
and adopting tho more generally accepted theory 
that tho pr imary colours are red, greon, and 
violet, or blue, ho demonstrated by a scries of 
experiments that theso threo colours are a l l that 
is necessary to produce colour sensation. H a v i n g 
shown that C l e r k Maxwol l in 1861 foreshadowed 
tho methods a t present adopted in colour photo-
graphy, d p t . A b n e y obsorved that pure colours 
were not absolutely necessary. M r . Ives ' colours 
were contrastod with thoso of tho spectrum, and 
a n u m b o r of pictures wore thrown upon tho 
screen, which gave a v iv id i l lustration of tho 
results of tho suporposition of tho three primary 
colours used by M r . Ives , and of tho three com-
plementary colours adopted by Prof . J o l y . Capt . 
Abnoy explained tho difference botwoon tho two 
systems, and, while admitt ing tho wondorful 
efforts produced by Prof . J o l y , accorded to M r . 
Ives tho highest acb.iovora.ont. W i t h imperfect 
means those colour-photos, are as successful as 
can be expected, though Capt . Abnoy expressed 
the hope that i n less than half a century the 
problem w i l l have been solved to tho satisfaction 
of the critics. 
A t the meeting of the R o y a l Society of 
E d i n b u r g h last week, D r . J o h n M u r r a y read a 
papor on " Bipolarity in tho Distribution of 
Marino Organisms ." B y bipolarity is meant 
that stato in tho distribution of marine organisms 
bv which they found tho same species in tho 
A r c t i c and in tho Antarct ic regions, and of 
which, so far as their knowledge went, no traces 
were found in the intervening tropical regions. 
Some discussion has taken place in connoction 
with tho subject, but D r . J o h n M urra y thinks 
tho question involvod is ono that might bo 
investigated by an Antarct ic expedition. S u p -
poso they had fish of nearly equal organism, one 
l iv ing in a temperature of 80° a l l his l i fe , and 
another l iv ing at a temperature of 30'', what was 
the difference of thoir l i fe-histories? H i s own 
impression was that in tho Tropics , where they 
had a high tomperaturo, the reproductive process 
was vory rapid, nnd tho l ife-history of the animals 
was very much shorter than in low tomperaturos, 
whore reproduction took place extremely s lowly, 
a n d growth was also s low; in other words, that 
a l l the processes which resulted in the evolution 
of species were vory much more rapid in the 
w a r m wa te r than in tho cold. 
A t the Society of A r t s on Wednesday, M a r c h 9, 
a paper by Prof . J . A . E w i n g , 1'Ml.S., w i l l be 
read o n " Lindo's Method of Producing E x t r e m e 
Cold a n d L i q u e f y i n g A i r . " T h e subject is of 
considerable importance in the arts , for at present 
the means available for the reduction of the 
temperature to froozing point are rather costly. 
A t a recont meeting of the Geological Society 
of Glasgow, D r . R . A . T r a q u a i r , F . R . S . , gave a 
lecture on 1 ' T h e Bear ing of Foss i l Ichthyology 
on tho Doctrine of E v o l u t i o n . " H e remarked 
that it had boon urgod against tho doctrine of 
descent by H u g h Mil ler and othors that the oldest 
fossil fishes k n o w n wore tho remains of creatures 
of high organisation, nnd not of a low or p r i m i -
tive type. B u t they could not accept tho fishes 
of the upper S i l u r i an or of the old rod Bandstone 
as the oldest fishes which ever l ived, as the most 
p r i m i t i v e ancestors of tho class of fishos could not 
have possessed any hard parts capable of preserva-
t i o n in a fossil state. T h e pala;ontological record 
was also from other causes vory imperfect, and 
afforded only disjointed glimpses of tho history of 
organic lifo on the globo. M a n y anti-ovolution-
ists had not been ablo to differentiate the idea of 
highness and lowness of organisation from that 
of generalisation and specialisation of structure. 
T h o old sharks and Ganoids of pabrozoic times 
were doubtless more h ighly organised as animals 
than the mass o£ the fishes of the present 
day, but thoy were not so specialised as 
fiBhos. T h o y were animals of generalised s truc-
ture, hav ing ,as it were, tho potentialities of higher 
development in them, and in a l l probability 
the Amphib ia , and through them tho higher 
Vortobrata, had thoir origin f r o m the Palaeozoic 
Crossopterygian Ganoids. Thorcaftor, as the 
highor Vertebrata ovo lved , the class of fishos 
bocame more and moro specialised i n a direction 
of their own, while t h e y tended to lose the 
characters which l inked their ancestors and t o 
few surv iv ing representatives of those ancestors 
to tho A m p h i b i a . T h e lino of descent of tho 
inodorn bony fishes was shown to havo been prob-
ably from tho ancient Acipenseroids (Pahvoni-
scida;) through the I,epidostooid nnd Amio id 
forms of tho Mesozoic periods, and the gradual 
change of tho tail from tho hetorocercal to the 
homoo.orcal form was shown i n a selected series 
of slides, f inishing by showing how in modern 
homocorcal fishes (as tho llounder) tho tai l was 
hoterocorcal in tho embryo. I t was strango that 
Agassiz , though the first to cal l attention to this 
significant fact, was an nnli-evolutionist to the 
end of his lifo. B u t not only had knowledge 
increasod since his time, but peoplo's ways of 
looking at things had also changed, so that 
whether thoy bolioved i n D a r w i n s theory of 
natural seloction or not, tho doctrine of descent 
was now accopted by the majority of l i v ing 
naturalists. 
I n completing his course of four lectures on the 
" His tory and Economics of Agr icul ture " before 
tho Univers i ty of Cambridge, S i r E r n e s t C l a r k e 
said that S i r W a l t e r Gi lbey had authorised h i m 
to inform the Vice -Chance l lor that i f the Senate 
should seo its way to establish a special examina-
tion i n agricultural science for the ordinary B . A . 
dogroo, analogous to the special examination i n 
mechanical science n n d i n music , he would be 
ready to offer the Univers i ty £ 2 , 0 0 0 to provide a 
stipend of £ 2 0 0 a year to a reader i n agricultui 
dur ing the next ten years . 
I t is statod that the Government intend to 
have a ful l inquiry made into tho bacterial treat-
ment of sowago, as local sanitary authorities i n 
many parts complain that i t is practical ly i m -
possible for thorn to comply wi th tho require-
ments of the L o c a l Government B o a r d i n the 
matter of finding land suitablo and sulliciont for 
the disposal of sowage. 
D r . Riodcr , of M u n i c h , publishes in the 
Miinchener Mcdkinische Wochcntchrifl an account 
of some experiments he has made on tho influence 
which the . \ rays exert o n bacteria. T h e results 
show that the rays exert a powerful influence i n 
stopping the development of bacteria cultures, 
and D r . Rieder says i t cannot be duo to tompcra-
turo, for the gelatine and othor emulsions used 
for carry ing tho bacill i of cholera, anthrax, 
diphtheria, & c , wore not liquefied. T h o media 
wore not affectod chomically. T h o conclusion is 
that tho X rays havo moro powerful inlluence as 
destroyers of bacteria than the s tinbeams. 
Probably tho most important announcement i n 
connection with tho X rays is that made by D r . 
Sorel , of H a v r e , to the Par i s Academy of Medi -
cino. D r . Sorol, i t appears, claims to have cured 
the hand of a patient smitten wi th elophantiasis 
by turning X rays upon i t . T h o monstrous-
looking hand i n one of the photographs was cured 
i n threo sittings, and i t has now, according to 
another photograph, resumed its normal appear-
ance. O n the proposal of tho president, tho case 
was referred to tho medical committee. 
A rather remarkable accidont with chloroform 
is reported from the Catholic Hospital at H e m e , 
Westphal ia . I t appears that a m a n had to be 
operated upon at once for a gunshot wound, and 
tho operation being difficult, the tirao extended to 
about four hours. T h o i l luminant i n the room 
was gas, and i t is supposed that it decomposed 
the chloroform wi th evolution of chlorinated 
vapours, wi th tho result of incapacitating the 
two surgeons and so soriously i n j u r i n g the sisters 
in attendance that ono died o n the second day, 
and tho lives of the othors were i n g rea t danger. 
T h e matter is of special interest, becauso opera-
tions havo to bo performed occasionally without 
preparation, and i t would Beem, from this experi-
ence, that only the incandescent electric lamp can 
be safe. 
News of a rather remarkable invention comes 
from V i e n n a . I t is de3cribod as a Fornsehor, or 
an instrument for far seeing, but i t is more than 
that, for, according to tho account, i t renders 
" visible an object w i t h a l l its colcurs situated 
' r o u n d tbo corner,' or at a great distance, by-
moans of tho transformation of l ight waves into 
electric waves. I n othor words, tho machine 
conducts optic appearances along oloctric wires 
and rendors thorn visible i n another place. I t is 
Baid to be tho solution of a problem on w h i c h 
Edi son has boon engaged for twonty-four years . 
T h e owners of tho patent which has boen taken 
out are boasting that i t w i l l bo the ' clou ' of the 
Par i s Exh ib i t ion . T h e invontor is a poor Pol i sh 
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vil lage school master named Sczepanik. T h e 
(ijipurutus is in tho shape of a telephone l » e « , " 
T h e last sentence is characteristically definite. 
T h e practice of " d u b b i n g " animals i n order 
to improve tho ; r appearance according to the views 
of " fanciers 1 can be easily stopped by dis-
qual i fy ing a l l animals so treated which may be 
exhibited at the shows. A circular has been 
issued by the Br i t i sh A n t i - D u b b i n g Association in 
which it is stated that " d u b b i n g " consists in 
the mutilation by cutt ing off and " t r i m m i n g " 
the comb, wattles, and ear-lobes from the l iv ing 
b ird , and the operation cnuees pain both during 
the operation und for a considerable time 
afterwards, or unt i l the raw, open wounds 
have quito healed up. T h e c ircular procoeds : — 
" A l l poultry fanciers know it is quite an u n -
necessary operation for the bird's welfare, but it 
is thought to improve the appearance of the bird 
for exhibition purposes. I t is also unlawful undor 
the Parl iamentary A et for Prevention of Cruel ty 
to A n i m a l s , and the Hoyal Society for Prevention 
of Crue l ty to A n i m a l s has succoodod in g e t t i n g 
26 convictions uguinst dubbers. Ve t dubbing 
remains the general fashion, although i t has to 
bo practised i n socret, the groat difficulty being 
that, to secure a conviction, it is considered 
necessary to have oye-witnesses of the i l l e g a l 
a c t . " T h e Pou l t ry Club has passed a resolution 
that " d u b b e d " birds Bhull not be eligible for 
competition after D e c . 31, 1898, und B imi la r 
action is expected from other societies. T h e 
practice is barbarous, and of no value at a l l . 
Edison's megaphono, w h i c h is described as a 
new Amer ican invention, has, it appears, been 
adopted by the Mersey Docks Board, and we are 
informed that by means of this contrivance, which 
resembles a large funnel , and can be directed by 
means of a revolving pivot to any particular spot, 
the doekmaster can communicate easily, even in 
the fuce of the wind, with those on board a vessel, 
and by apply ing his ear to the narrow end of the 
instrument he can hear the answer of those on 
board without any difficulty. T h e Dock Board 
havo now f i t t e d a l l the more important dock 
entrances wi th these instruments, and the L i v e r -
pool Steamtug Company have also had their 
vessels fitted w i t h t h e m , so that communication 
hitherto impossible, can be made between a tuj 
and the vessel she ia towing. 
L E T T E R S T O T E E E D I T O R . 
| We do not hold ourselves responsible for the opinion! oj 
our correspondents. The Kditor respectfully requests that all 
communications should be drawn up as briefly as possible.] 
All communications should be addressed to the EDITOR oj 
the KNUI.I -i: MECUANIU, 332, Strand, W.C. 
In order to facilitate reference, Correspondents, when 
speaking of any Utter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 
" I would have everyone write what he knows, and aa 
much as he kuuws, but no mure; and that not in thia 
only, but in all other subjects : For such a person may 
have tome particular knowledge and experience of the 
nature of such & person ur such a fountain, that aa to 
other things, kuuwa no more than what everybody due*, 
and yet, to keep a clutter with thia little pittance of hia, 
will undertake to write the whole body of phyaicka; a vice 
from whence great inconviencea derive their original." 
—Jlontaiyne's Assays. 
M R . E S P I N ' S N E W S T A R I N G E M I N I . 
[40832.]—AT M r . Eapiu'a roqneat I examined the 
spectrum of this star on Ebb. 22 and 23. I found 
it to be third type, the banda being fairly pronounced 
with no trace that I could aee of bright linos. T h e 
place for 1805 is I t . A . 7h. 12m. 10s., N . Dec. 32° 19'. 
The colour was orange-red, and the magnitude fully 
8°0, if not more. T h i s object should be watched 
carefully. W . H . G a g e . 
faiut-atar groups involved iu nebulous material, as 
follows 
U.K. 
4h. 7m. 24s. 
4h. 52m. 53f. 
5h. l m . 7s. 
Obseiver. 
. D inning . 
. Itiimker , 
, Barnard , 
Deelin. 
+ 57" 5-7'* 
+ 49° 18't 
47° 29'+ 
T H E A N O N Y M O U S S T A R I N G E M I N I 
A N D A N E W N E B U L A . 
[40833.] — TUB star in Gemini mentioned in 
Circular No. 45 seema to be an omission in Arge-
binder. Mr. Gore informs me that it ia Lalaude 
14225, and in the laat number of the A.N. it is 
called B D + 32° 1520u. There is little in tho 
spectrum beyond one band, and it is probably 
type I I . 
While sweeping in the neighbourhood of the 
mysterious object announced in Circular 46. I 
found a new nebula. Place 1855 :— 
R . A . 4h. 46m. 0s. Dec. + 51° 20'. 
I t is faint, and somewhat extensive. 
T . E . E s p i n . 
No. N . G . C , 
1 . . 361 . 
I . . 1724 . 
3 . . 1798 . 
(* F a i n t Btars aud nebulosity. + Cluster aud 
nebulosity.) 
No. 1 was found in February . 1893, and is i n -
cluded in the supplement to the N . G . C . , published 
by the K . A . S . iu 1895. No. 2 I do not remember 
to have seen ; but No. 3 has been often picked up, 
and on a clear night both atars and nebulosity 
become distinctly apparent. There are probably 
other objects of similar charactor remaining u n -
discovered in this particular region, but they must 
be exceedingly faint. 
Bristol, Feb . 25. " W . F . D e n n i n g . 
T h e summer meeting of the Inst i tut ion of 
Mechanical Engineers , commencing on J u l y 26, 
w i l l be held i n D e r b y , and the chairman and 
directors of the Midland R a i l w a y wi l l take a 
prominent part i n making the meeting interesting 
and instructive. 
A n " autopneumatic piano player " has been 
patented in the U n i t e d States by M r . F . I t . 
Ooolman, L o s Angeles, Out, I n this in s t ru -
ment the pneumatic action, i n combination with 
bellows, valves, and tubes, forms the principal 
part of the mochanism, the control of the entire 
music, the operating of the expression pedals, and 
rewinding of the music on the ro l l after p lay ing 
being effected without tho assiatanco of the 
operator, the instrument being designed to have 
a more perfect action and a finer and more 
delicate expression than has heretofore been 
attained. T h e instrument mny bo driven by an 
electric or water motor, spring or weight motor, 
as most convenient, the action being intonded to 
lit almost any piano or reed instrument, the shape 
of the parts being modified to suit . 
N E W N E B U L A . 
[40834.]—WITH reference to the "remarkable 
object, hitheito unrecorded and resembling some 
resisting modium," announced in your " Scientific 
News," p. 33, as discovered by the Itev. T . E . Esp iu 
on J a n . 16 laat, I suppose that proper comparisons [ abundantly clear that it is far more agitated than 
J U P I T E R — T H E Y E R X E S T E L E S C O P E . 
[40835.]—AHOUT midnight on Saturday, Feb . 26, 
the air was BO calm and clear that I determined 
to see what P 150 on 3in. refractor would show inu 
on Jupiter. Definition was very good. As men-
tioned iu letter 10015, page 462, " E . M . , " Dec. 31, 
1897, the South Equatorial belt appeared very dark 
aud brood. Not only so, but on tho Southern 
margin of tho belt I could distinctly descry some 
four or five block-looking spots, arranged at some-
what irregular intervals. 
Having never before seen anything of the kind 
(whether real or i l lusory), I turned up the Hemoira 
of the B A . A , where I found in the " T h i r d Report 
of the Section for the Observation of Jupiter 
something similar to what I had just seen iu 
F i g . 15, plate 1, and F i g . 30, plate 2; the main 
difference being that whereas in these drawings the 
black-looking spots are placed on the Northern 
margin of the belt, those I saw (or fancied I saw) 
were, as I said before, on the Southern margin. 
One other thing was very noticeable about the belt. 
I t was lost to view at some distance from either edge 
of thu disc, apparently dipping beneath a layer of 
greyish mist , similar to what is represented in 
F i g . 10, plate I , in the above-mentioned report. I 
had never before noticed such a thing. With regard 
to the North Equatoria l Belt, whereas I could 
scarcely see it at al l ou Dec. 22, ou this occasion it 
showed very distinctly, narrow and dark. T h e 
same appearance is maintained to-night (Feb. 27) v 
although the atmosphere seems so saturated with 
water-vapour that good definition is hopelessly out 
of my reach. I suppose we may shortly expect to 
get some information about the planet from the 
possessors of larger instruments. I wi l l not, of 
course, attempt to theorise ou the physical state of 
the visible portion of Jupiter, on tho strength of the 
evidence supplied by my smaU telescope ; but it is 
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T s n : earliest form of mechanical stoker of which 
there is auy record was the one pitented in 1785 by 
James Wat t . I t conaiated of two sets of horizontal 
grate-bars, one behind tho other, which were 
worked intermittently by means of levers operated 
by hand. The co i l was fed in at the door aud 
pushed back as it became coked, the gases from the 
fresh fuel passing over and through the fuel iu more 
advanced combustiou at the bridge t nd of the grate. 
I t was designed primarily to prevent Bmokefiom 
bituminous coal, and was quite successful. 
IT is said that the duto of the discovery of lensei, 
aa applied to apectaelea, ia somewhere between 1280 
and 1311. I n a manuscript preserved iu au Ita l ian 
l ibrary, written in 1299, there ia a aentence which, 
translated iuto Engl i sh , reads thus : " I liud myself 
so preased by age that I cau neither read nor write 
without those glasses they call apectaelea, lately 
invented, to tho great advantage of poor old Inui i 
when their sight grow-j weak." F r i a r Jordan, iu a 
book of sermons printed in 1305, tella his audience 
that " it ia not twenty yeara aiuco the art of makiug 
spectaolos waa found out, and is, indued, ono of the 
best aud most necessary inventions iu the world ." 
Observations of Beta L y r i c . (See opposite page.) 
have been made to ascertain t ha t it is not identical 
with au object previously known f I am induced 
to make thia inquiry beeauae, while comet-seeking 
with a lOin. reflector, I have occasionally picked up 
a largo faintish mass of nebulosity, interspersed 
with small stars, very close to the positiou assigned 
for the new nebula. I saw the object ou tho last 
occasion on September 8, 1894. I t ia = IJ V 49 and 
N . G . C . 1624, anil the position compares as follows 
with M r . Eqi in ' s nova:— 
Object. Epoch . R . A . Declin. 
N . G . C . 1624 . . 1860 . . 4h. 29m. 48s. + 50"9 8' 
E i p i n 1855 . . 4b. 20m. 0s. + 00" 44' 
Tho description of the object in N . O . C . ia " Faint , 
considerably large, irregularly faint, six or aevuu 
atara, with nebulosity." 
T h e places of the alleged new object and of 
U V 19 do not quito agree, but ( tha nebula is a 
faint and largo one, 1" long according to Mr. E<pin, 
so that a duoordanc* oan bo eaully uudoratood. 
I f thure are two large dilTuaod nebuliii close 
together here it ia a rouiarkiblu thing that oue o f 
thum ahould huve evaded diacovery during so mauy 
years. 
This region supplies Beveral good imtiuces of 
is the sun's photosphere, and one cannot but wonder 
what is the cause. One ia forcibly reminded of 
enormously exaggerated sunspots and facul.x by 
these dark aud light markings, and tempted to 
wonder if the atate of Jupiter ia tho proximate fate 
of tho sun. After allowing tho largest possible 
discouut for errors in draughtsmanship, thure is 
abundant evidence iu the live reports of the B A . A . 
Jupiter Suction that tremendous changes have tateu 
place iu the appearance of that planet within the 
lait few years. 
And now, what has bocome of the Yerkes Tele-
scope f I get my " news " from this paper, as 
reliable , but I h i v e not been uble to glean even a 
syllable of information about that instrument, or its 
performances, since the issue dated Nov. 5, 1897. 
Perhaps I havo overlooked something. 
W i l l i a m G o d d e n . 
S U N S P O T S . 
[40330.] —AHOTHKU tlno group of apota on tho aim 
to-day, yesterday, and Suuday. Tho largest aince 
September. 
Miaa Brown wil l have to ask for au oxteuaion of 
time on tho minimum. ' D a v i d F l a n e r j r . 
Memphis, T e u n . , U . S . A . , Feb. 15. 
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longer to tho gum, as I find it test to fully exposo, 
as the prints handle better in the subsequent stages. 
Now for development. T h i s is B i m p l y gotting off 
tho Bupeitiuous colour, and this is done in any way 
you think best, after first souking iu cold water, 
such as spraying, brushing, or rubbing, but re-
membering that any colour taken off cannot be put 
'on again ; but it is best, in iirst attempts, to trust 
to water. L a y it face downwards on plenty of cold 
water, and let it be for half an hour ; then lift it 
carefully, then something may perhaps be seen of 
the picture; if not, let it lay until it does—for '21 
hours, if needed. T h e n carefully rinse and work it 
u p , afterwards soaking a little time in alum, and 
finally rinsing in water. H a n g up to dry, aud on 
no account attempt to dry with blotting-paper, or 
you wi l l be like a friend of mine—have two poor 
prints (one on blotting-paper) instead of one good 
one. 
I n conclusion, large negatives give tho best prints, 
as a rule anything under wholo-plate being too 
s m a l l ; but any bold ones can be tried. I hope 
I have said enough to persuade some to try it, 
especially those who always like to do, and find a 
pleasure in doing, everything for themselves. 
A N OSMOMETER AND ROOT-
P R E S S U R E A P P A R A T U S . * 
A G O O D osmometer is essential to the equipment of every physiological laboratory or lecture-
room, and the demonstrative value of such apparatus 
is greatly increased when its action can be compared 
directly with that of the organism. T h e osmometer 
described below has been devised from this point of 
of view. 
T h e diffusion membrane consists of a section of 
parchment twenty-five centimetres in length and 
T h e great surface of tho parchment forces the 
fluid upwards so rapidly—about -one centimetre per 
minute—that its movement in the capillary-tube 
mny bo followed with the eye across a lecture-room. 
A few drops of analiuo dye added to the upper 
vertical arm of the T-tube, before adding tho 
extension-tube, will make the column more clearly 
visible. 
Tho form of the parchment cylinder resembles 
that of a root-hair, and if the membrane is impreg-
nated with copper salts in the usual manner, it wi l l 
represent quite fairly the physical conditions of 
absorption by roots. 
The parchment cylinder may be quickly detached, 
and tho B t u m p of a bleeding plant put in its place, 
giving a comparison with root-pressures. A mano-
meter, consisting of a U-tube with a bulb in the 
short arm may bo used instead of the vertical 
extension-tube, and the osmotic and root-pressures 
may be read iu terms of the mercury column. 
I R O N S H I P -
z 
E X P L A N A T I O N OP F I Q U H E . — A , glass vessel con-
taining distilled water; B , parchment cylinder, 
to contain sugar solution; C , stopper; D , base of 
connecting-tube, to which a aeparatory funnel is 
fused; E , capillary extension-tube; G , joint 
made with rubber tubing, wired ; M , manometer 
tube. 
P o r t a b l e P r o j e c t o r L a m p . — T h e lamp which 
five centimetres in diameter when inflated. T h e D r - Marescbal of the French army has designed, 
tubing is soaked in water for au hour, then a small which Bienot has constructed, was originally 
portion at one end is pleated compactly, doubled intended only as a help for the surgeon, and has 
back, and tiod firmly with with cord. A per- Q e e n u s e < l ' o r t u ' 3 purpose during tho last twenty 
forated cork or rubber stopper is fitted to the other years. According to La Rente Technique it is now 
end and secured by a wrapping of cord. The re- employed as a portable projector for service in the 
maining essential part of tho apparatus consists of a i i e l u > i n m i o e 9 > « « • ' l ' h e 'amp burns some hydro-
separatory funnel fused at right-angles to the short carbon, which it transforms into a gas by forcing 
horizontal of a T-tube. The lower vertical arm of ttir through it. F o r this purpose, a man has to 
the tube is inserted in the perforation of the stopper. c a r T a pump on his back, which, with tbo help of 
T h e upper vertical arm is joined to a capillary tubo a l e v e r > h e works up and down with his left hand, 
of the same external diameter by means of rubber 1 , 1 m ' 8 n R l l t ' 1 0 l l 0 ' u a t u e lamp, consisting of a 
tubing, wired. T h i s extension-tube may bo of any platinum tube with adjustable air inlets ending in a 
desired length. Tho writer uses ono two metres l i t t I u platinum sphere which is situated iu the focus 
long. Previously to the addition of tho oxtuot,i<>u- o f » parabolic mirror. A spongy musn is inserted in 
. the TUU-;L;L. ut ;vih.: ,.• i i w.n-'th l ao R i c s r " w p t t h C I W i t u ihr 1'is 11 line.'.'u. SWM 
soluiiun ui bantu to b^ te tec. a.ia niasnodao! by a I l i l J !" C l " ".rtcud. pi „:ir.tim : J anon mimd u> 
cylinder rilled with distilled water. * incandescence, and a hnlliaut Learn of litrht is pro-
1 — — — duced. Pumps and holders ot larger si/e may bo 
* I)y I ) . T . X M O o v a a t , University of Minnesota, in placed on the ground, and wo then obtain a light 
the Journal 0/ Allied MMMMSjt I more economical and much moro powerful. 
A N D S T E E L F O R 
B U I L D I N G . 
IN a paper entitled " Iron and Steel Plates and Forgings used in Shipbuilding Compared and 
Contrasted," M r . N . W . Aisbitt, M . I . N . A . and 
M . I . M . E . , has told tho South Staffordshire Ins t i -
tute of I ron and Steel Works Managers that he 
believes that at the present moment it is a matter of 
very serious consideration with Lloyd's under-
writers and with ship-owners aa to the advisability 
of encouraging more iron in the present type of 
cargo vessels, so as to insure a longer average life 
to the ships.. As illustrating the difficulty at pre-
sent of obtaining iron instead of steel, he men-
tioned that a friend paid £ 3 0 0 extra on the cost of a 
new steamer for simply stipulating that the intornal 
frames, beams, & a , tank tops, and floors in the 
machinery space only should be of iron. M r . 
Aisbitt suggests that iron manufacturers should 
insist upon iron plates being tested on a similar 
scale to the present steel ones. This would, he 
believes, induce owners to stipulate for certain 
portions of the vessel to be of iron, even although 
by so doing they wil l carry a certain amount of 
extra weight. Midland ironmasters would like to 
have a return of the old days of 1373 and 1874, 
when, owing to the great demand for iron 
Bteamers, the price of irou ship plates advanced 
from £ S to C1G a ton, and when, iu fact, it was a 
boon to get plates of any quality at almost any 
prices. A few iron ship plates are still made, 
but a few only ; and a few steel ship plates are also 
produced, though most of the latter are secured 
from works nearer the coast. The author favours 
a combination of both metals. I t appears that, in 
order to induce shipbuilders to adopt Bteel in place 
of iron, the various registries for the classification 
of vessels agreed some time ago to adopt a reduced 
scantling to the extent of 25 per cent, in the case 
of steel plates. Th i s , in the case of a large cargo 
steamer carrying, say, 4,000 tons of cargo, and 
requiring, say, 1,200 tons of iron material, as 
against 000 tons of steel, was naturally a matter 
of serious moment to shipowners, as it meant 
not merely the saving of 300 tons of iron at 
so much per ton, but an additional carrying 
capacity of 300 tons to tho steel steamer on 
the same draught, power, expense, &c. B u t experi-
ence has shown that 25 per cent, is too much, aud a 
reversion is being made to irou for plates for deck 
purposes aud for some other portions. Steel has 
been tested ever since its introduction, but iron— 
according to the author—has not; and if this be so, 
then the moral of the paper seems to bo that iron 
manufacturers should endeavour to get an official 
series of tests instituted for iron Bhip-plates, in the 
hope that when the merit of the older metal is thus 
officially demonstrated it may be admitted by the 
various registries to terms of equality with steel as 
regards scantling. I t would be a grand thing for 
Staffordshire if she could win back even a portion of 
her iron ship-plate trade. 
S C I E N T I F I C S O C I E T I E S . 
B R I T I S H A S T R O N O M I C A L 
A S S O C I A T I O N . 
r p H E fifth ordinary meeting of the eighth session 
JL of tho Brit ish Astronomical Association was 
held on Wednesday, March 30, at Sion College, 
Victoria Embankment, M r . N . E . Green, the 
President, occupying the chair. 
M r . Schooling, secretary, announced that part of 
tbo programme arrauged for the conversazione to 
be held on Tuesday, Apr i l 19, consisted of t h e fo l -
lowing addresses:—By M r . E . Walter Maunder, on 
the work of the eclipse party stationed at T a l n i ; 
by D r . Isaac Roberts, on the evolution of stellar 
systems, as illustrated by his astronomical photo-
graphs ; aud by tho Rev . J . M . Bacon, on t h e w o r k 
of the eclipse party stationed at B u x a r . Micro-
scopical objects and a number of astronomical 
photographs and drawings would be exhibited, and 
an attractive musical programme had been arranged. 
E a c h member of the Association would be allowed 
to bring a friend. 
D r . Isaac Roberts contributed a'note on " Espin's 
Object, m Perseus." F r o m this" i t appeared that 
photographs of the region of the mysterious 
object in Perseus, described at tho previous 
meeting by the Rev. T . E . E s p i n , showed 
that the supposed object, is simply one of 
the numerous spaces amongst tho stars in the 
Milky W a y , which may bo seen on many photo-
graphs. Such vacant areas, said D r . Roberts, wore 
frequently observed by Sir W . and Sir J . Herschel , 
as well as by others, many years ago. 
The President remarked that i t was customary 
some years ago to call these vac in t spaces " coal -
Eacks," so great was their darkness. 
Mr. Maunder then made a statement with refer-
ence to the recent Eclipse Expedition. Thoy were, 
he said, as fortunate i n the matter of the weather in, 
India as thoy were unfortunate in Norway. F r o m 
the time they landed i n Bombay t i l l a fortnight after 
the eclipse they did not on any single occasion see 
even the smallest cloud in any part of the a k y , so 
that they had no anxiety whatever as to what 
weather would be provided for them on t h o day of 
tho eclipse. H e did not know that h e need describe 
to any extent the actual phenomena, because this 
had already been done pretty fully in the news-
papers. As to his own work in connoction w i t h the 
eclipse, h o took out a binocular with a prism fitted 
in one of tho eyepieces, BO that with one e y e be s a w 
tho image of the corona itself, and w i t h t h e other 
the spectrum of the corona, which, when t h o dark 
moon shutout the sun, formed its own slit. Tho 
object of doing that was to ascortaiu t h e distribution 
of the gas they called coronium, aud tho presence of 
v.hich was indicated by the green lino i n the 
spectrum of the corona. During tbo early part of 
the eclipse he was not able to see that green line a t 
all. Possibly his eyes were not very sensitive to 
begin with ; but in the latter half he was able to 
detect the line, and he followed it up to some 8 min. 
fromthedarkli inbof the moon. Hewasnotabletof ind 
any rifts or rays in it. Of course the corona he 
saw with the left eye, with the direct image, showeil 
both rifts and r a y s ; but the green line showed 
neither, BO far as he was able to make out. T h a t 
would seem to imply that the gas which they called 
coronium was distributed pretty evenly rouud the 
B u n , whilst the substance which niado up t h e total 
image of the corona was probably very largely 
matter i n the form of dust, and Buch matter, of 
course, gave a continuous spectrum. Tho corona 
was undoubtedly an unusually bright ono, and h o 
thought also i t was unusually large. Tho coutinuous-
spectrum from i t was distinctly bright, and con-
siderably interfered with the observation of tho 
bright lines. The spectacle, as seen in a binocular 
of that sort was something extremely beautiful. As-
the partial eclipse wore on, the dark Kraunhofcr 
lines came up i n the Bpectrum, but instead of being-
straight lines, as were Been iu tho ordinary slit-
spectroscope, they were semicircular. They got 
finer and narrower, as did the little arc of sunlight 
still left, until a t length the ends of tho Bemicircles-
turned from dark to light, and thou the con-
tinuous spectrum began to ge t narrow, a n d j u s t 
before tho eclipse became total the continuous, 
spectrum broke u p into a number of long 
t n i u lines of coloured light, corresponding, h e 
supposed, with the spectra of what were com-
monly called l i a i l y ' s beads ; then thoso little throada-
of light snapped and the eclipse was total. Jus t 
before tho moment of totality, there was a wholo 
constellation of little bright l ineB right across the-
field. T h e n the same was reversed as t h e eclipso 
cutno to an end. While watching, ho began to see 
t h a t tho small circles of light, especially those be-
longing to hydrogen, bogun to get brighter and 
brighter very fast, and then the little [breads of 
lit'ht BSfpsssced. They r in Logm/:' r. 311:1 • 
j unn .v . i iipiUjlllllMI Sri Eth4 HI:.I n.mr/i urr.ai. i 
Maunder took photograph* with two n a n *, in 
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scope. According to my little experience, I should 
say that barely a third of the microscopes made aro 
in actual use. Many large and showy instruments 
j'iguro simply as pieces of furuituro or ornaments— 
like pianos. This is certainly a waste of educational 
means in these times, whon they are so badly 
wanted. I f those possessed of valuablo microscopes 
of which they moke no further use were to present 
them over to soruo public institution, what good 
might thuy not do! The nation often receives 
valuablo colleclioii:) of pictures and other educa-
tional objects: why should rich owners who can 
afford not devote thoir valuable implements of 
science to the same purpose t Many a town and 
village would then get a museum, which, if it did 
nothing else, would at least perpetuate thoir names 
and services, becoming signposts to the passers-by. 
There is a vast amount of leisure and lateut 
knowledge in the country, which, if invited and 
appreciated, Would conio forward and sustain such 
institutions with addresses and conversazioni. Sucli 
social gatherings givo tono to a place. Social man 
wi l l leaxn in company what ho would novor do if 
left to himself. 
I f aval and military men, theologians, and school-
masters delight in astronomy ; medical men and 
naturalists in microscopy; and they would be only 
too h&ppy to give of their abundant experience and 
knowledge, for the improvement and amusement of 
their fellow-mou. This would prove a benefit even 
to themselves, as it would bo a welcome diversiou 
in tho monotony of their retirement. Hero is a 
vast educational power to be had for t'uo asking. 
A . C a p i a t ? . ! . 
P H O T O G R A P H I N G A S P I R I T — S O M E 
E X P E R I M E N T S — T H E O R I G I N A L 
P H O T O G R A P H A N D A N E X P L A N A -
T I O N . 
[41687.] —A]'TKi:readingtheaccouutof"F.Tt.A.S." 
I sat down considerably puzzled, like moat of the 
readers of " O u r s . " I next determined to make 
some experiment! with plates to seo if it was 
possible to reproduce a like effect. Unfortunately, I 
havo not been able to devote much time to the 
subject; but what I have tried may be of interest, 
although the results uru purely negative The idea 
thai suggested itself to me was that possibly a plate 
after exposure might react upon an unexposed plate. 
X - r a y worl: bus thowu that tiiere is phosphorescence 
or tlourescence in either the emulsion or the glass. 
Might not a plate havo been exposed and returned 
to the box whilu another was exposed, and tho two 
subsequently developed, the lirst plate having been 
loft for a short timo in contact with next unexposed 
plato in the box ; At any rate, tho experiment 
seemed worthy of a trial, and Mr. K . 11. Morgan 
took a plate oil uiytolf aud laid it on an un-
exposed plato, uud developed it after two hours, 
but with no result. Wo then tried exposing a 
plato under a negative, using magnesium wire 
in place of diffused daylight. T h i a in turu 
was laid on an unexposed plato for four 
hours, but without any result. A friend who had iu 
past days worked with the wet process told me that 
ou using a glass plate a second time after it had 
been carefully cleaned, tho iirst image somotimes 
apryoarod along with the Bccoud. Consequently, a 
clean plate of glass was exposed under a negative to 
•the action of magnesium light, aud placed upon an 
unexposed plate nud loft for threo hours. O n 
development there was nothing. A fourth experi-
ment was mado by substituting a piece of uranium 
glass for plain glass, and hore there seemed to lie 
some traces, very indistinct, of action upou the un-
exposed plate. T'hesu results are therefore practically 
negative ones, and I have siuce learned from ouo 
who knows all the circumstances of the case that a 
new box of plates was used, being opened for tho 
purpose of taking out the plate ou which tho 
mysterious object appears. 
I havo also before me as I write a print of tho 
original photograph. Tho size of it is t)'7in. by G'liu. 
• The light falls on tho room from threo windows on 
tha lelt side. Of the lirst window only a small part 
is shown iu tho photo. Between tho tirst window 
and the second is a largo, straight-backed armchair 
occupying a space ou the photo, of liin. by I*3ttv 
Immediately iu frout of the chair is a tall stand 
reaching up to o'Siu. This stand has a straight 
shaft about O'liu. in diameter on the photo., and is 
apparently of metal—probably brass. This opons 
out at the top into a largo cup Ooiti. wide by 0'3in. 
deep, iu which is a llower-pot. Tho stand does not 
accurately bisect tho armchair; at the Boat it is 
CK'in. from tho back edge, at the top l i n . Tho 
" spirit " is seen ou tho b.ioK of the armchair, and 
is slightly out of tho contie—O'Tin. from tho sido 
nearest. Tho size of tho head is 0 l in . T h e total 
1 cngth of tho " sp ir i t" from the hand to the head 
is l '5iu. Of the apparent image the following 
details may be of uso:—The features aro quite i n -
distinct ; there is a collar round tho neck, and a tie; 
thoro'aro apparent traces of tho waistcoat; the right 
arm is quite sharp and clearly denned, commencing 
from about the shoulder to the huud, which has the 
peculiarity referred to by " E . R . A . S . " 
* N o w , as regards the explanation. I havo not tho 
least doubt that the apparent " sp ir i t" is duo to the 
reflection of light from tho largo brass standard 
upon the dark background of the armchair. The 
" sp ir i t" head is exactly in tho right position for a 
beam of light reflected from tho cup-shuned top, 
and the rust is duo either to reflection from the 
shaft or polished bosses. I f tho light was the same, 
and tho chair and brass standard in the same place, 
tho " sp ir i t" could bo photographed at uuv time. 
T . E . E s p i n . 
Towlaw, R . S . O . , Co. Durham, Oct. H . 
[41CSS.]—AT the outset wo beg to tender our 
sincere thanks to D r . B laek loc i , Messrs. Mallett 
and M a y , " \ \ r . E . S . , " " P indar ," and " I m p r i m u s " 
for their support. Wo also hasten to assure M r . 
Starling that wo entertain no animosity towards 
Mm. personalty—our efforts are directed against tho 
the whole community of Spiritualists, to expose the 
tricksters, and to enlighten their dupes. M r . Starliug 
takes the troublo to emphasise his respectability—a 
matter which we would not for a moment question. 
Some influence—spiritual, no doubt 1—induces him 
to misconstrue reasonable inferences, deduced from 
facts, into charges which he consequently, and 
perhaps naturally—feels called upou to deny. Wo 
cannot repress a smile at his method of computing 
tho membership of this society ; but, assuming that 
his estimate be correct—tho groatost concession we 
can possibly make—is there not some satisfaction in 
the recollection that wo thus comprise tho traditional 
"perfuct number"'!* Giveu, a letter written on 
behalf of a society, which letter contains the namos 
of throe members of that society, therefore that 
society consists only of three members—(J.E.D. , 
a hi Spotkeloery. Y e t we would not presuino to 
question S i r . Starling's sanity. B u t is it a fact that 
people wi l l not purchase spirit photographs V E x -
perience teaches us that (with a l l due apologies to 
Shokespearo, which courtesy M r . Starling, in the 
process of mutilating a quotation, evidently over-
looked) :— 
" Tril les light as air 
Aro to tho Spookites continuation strong 
As proofs from H o l y V / r i t . " 
Spiritualists do, and wi l l continue to buy spirit 
photos : so with anti-Spiritualists, though not iu tho 
same spirit. T h a t M r . Starliug has distributed 
1,010 photos, gratis, post free, ecu.—a noble sacrifice 
on his part—proves most conclusively, assuming 
that these photos, were circulated mainly among 
Spiritualists, which assumption is reasonable, two 
things : — 1. That Spiritualists aro anxious to possess 
those "miracles ." 2. That Spiritualists, who aro 
perfectly willing to accept tho photos, as gifts, are 
either too mean or too poverty-stricken to pay for 
them even at a nominal rate. I t is highly gratifying 
to us to know that those we possess—US per cent, of 
the total sales—wero paid for at top price. M r . 
Starling should appreciate ouch good customers, 
especially when he linds them so few and far 
between. AVe make it our business to read and 
consider all reputed authorities on tho subject. 
" Thero is nothing like a thorough searching after 
truth " ; but tho moro we investigate, the more aro 
we confirmed in our denunciation of the whole 
oystem. I t in, perhapi, fortunate (for us or him) 
that we cannot claim the honour of a personal intro-
duction to Mr. Starling ; it would havo boon indeed 
so in tho casos of numerous " mediums," had thuy 
remained similarly ignorant of our existence. I f 
the Editor will permit, wo aro prepared to till pages 
of the " E . M . " with namos and facts, such as M r . 
Starling desires. 
Wo havo much pleasuro iu submitting to M r . 
Starling and his photographer our usual challenge : 
" O n behalf of the Brit ish Auti-Spiritualistic 
Society, we do hereby challenge you, individually 
and collectively, to produce publicly anything 
' Supernatural ' that "wo cannot prove to bo tho 
result either of Science or Charlatanry, or of the 
two combined, but nothing more. 
" This challenge is subject only to ono condition: 
Both sides to bo allowed perfect liberty of action 
and investigation. 
" Should you accept this challongo, kindly notify 
us to that effect within sevou days. Y o u r silence 
wi l l bo looked upon as an admission of defeat." 
H . D e w a r , President, 
C l a u d e C o l l i n , Hon. Sec. 
T h e British Anti-Spiritualistic Society, 
Burscough H a l l , Ueyworth-stroot, 
Liverpool, Oct. 15. 
[4I0S1J.]—Qsnt very curious circumstance in con-
nection with all that has appeared iu this paper on 
the above subject during tho last few weeks is tho 
prominent way iu which tattles figure, either as 
manipulators of photographic apparatus or as tho 
originals of tho spirits. This may bo quite right 
and natura l ; but a little argument in its favour 
would not bo amiss. Nevertheless, the man who 
cau tell us in au understandable fashion fox'right 
affects a photographic dry-plate iu the way with 
which many of us aro so familiar, and why a double 
convex glass lens in my possession is PS opaque to 
the X - r a y s as is a crown piece, whilst a hard 
woodon disc is translucent to them, wi l l thereby do 
no more than show his compotenco to dogmatise 
about occult things. T h e story, as originally told 
by " E . R . A . S . " in letter 41401, p. 32, isintes i .; 
interesting, and would tend to show that tho l i f t of 
tho gentleman oonc"rned was so strongly attached 
to tho library that it did net immediately form Ice it 
after parting from the body. A n d the fact that the 
upper (intellectual) part of tho figure appears mi re 
in evidence than does the lower portion seenis to be 
in accordance with the fitness of tilings. 
Then, iu letter 41559, p. M l , there is the story of 
the deceased mother apparently awaiting reunion 
with the life of her child on its exit from the body. 
This , again, is very interesting to oh" dod BOt 
consider himself "capable ot oompri lumfing the 
wholo scheme of creation, but who m « y often 
wonder w h y the manifestations of life are usually 
so intimately associated with " carbon compounds/' 
But the reports ou the photo, prints furnished to 
last week's •' E . M . ' ' might well disgust impen-oijirled 
credulity. L i v i n g iu a world of sharp practices, 
ouo can seem to sniff trfofcetj at a distance as ho 
roads thorn. I t does, of coarse, seem somewhat 
gruesome; but wo who live to learn might some o£ 
us act ou tho suggestion thrown out by " O . J . L . " 
in hitler 41512, p. 110, ou the first opportunity. W e 
shall thereby stand a much better chance or "atis-
fving ourselves and others than ivo shall either by 
invoking the aid of a " m e d i u m " on the m e 
hand, or by joining the forces of Pooh ! I ' o o h ! ! 
Rubbish! R u b b i s h ! ! on the other. 
W i l l i a m Goddeta. 
O R G A N S A N D O R G A N - P L A Y I N G . 
[41090.]—I Alt surprised that the article which 
you quoted from tho Ji.illy Chronicle in No. 1750 
has drawn forth no comment from your readers. I 
do not know what name is concealed behind tho 
D. C , but I do feel that tho article in question is 
rather wide of the mark, and I should like to point 
out a few weak places in it. 
I t is true that the organ is an old-world instrna •.out, 
and that tho truo (or foundation) tone is that of 
tho diapasons : but what is the u:e of a good solid 
foundation, if by " ancient lights " one ia debarred 
from building upon it. The orchestra has developed 
until in its present state it would probably astoniiLi 
even that prophotic radical J . S. B i c h : why shontd 
not tho organ do the Bamol-1 Again, " '.ii'i • .Bnot 
tiro of the diapason tone," yet ti e D. ' '. ••., the 
reeda wero introduced to givo relief and variety; 
surely this is contradictory. 
I s there anything inherently wrong in giving a 
representation of a storm or a furm-yiHd? 
Beothoven wrote the I'astoral Symphony which is 
universally admired; may I not play a storm 
fantasia on tho organ f 1 am not a. Beethoven, and 
do not aspire to "better taste tl. •• he had. .'- till 1 
will admit that cyclonic organ-playing should be tho 
exception, and that tho normal" stat • should be fine 
weather but not " very d r y . " Tie » the J'. C. takes 
exception to squeaking stops; and here, at any rate, 
organ building is iu real danger, not ofasuporlluity, 
but of a great dearth. W e are gradually getting 
immense 8 ft. tone, but with floe and reed sv.t. . 
and quite losing t in old silvery tone'obtained . 
the 12th, 15th, and soft mixtures so prevalent in the 
organs built mack tturt than thirty years UM, 
The entire fault is iu the player as a rule, and tho 
road to evil is the anxiety to play arntngemei 
especially of elaborate orchestral scores, such as th 
J). C. recommends in Wagner for instance,' and 
the safeguard is in avoiding arrangements as a 
general rule. W e have plenty of good organ music, 
and I contend that .an Andante by Smart , for 
example, when played on the organ, is more 
effective and pleasing than any slow movement 
from a quartett, because the former eoiupoeition 
was written with tho idea of organ taste in 
composer's mind, and is therefore more (adapted to 
the instrument. Also the works of B a c h should ba 
played with infinite expression, though I very much 
doubt whether Jul ia Sebastian .11.1 so himself, [or 
bo had not tho means at his disposal. One thill" ! 
should like to know, is whether the gentlemma who 
wrote the J). U. article M au organist, and, if no, 
whether he ever gives his congregation an oppor-
tunity of hearing to" t-uu organ tone of the Great 
Diapasons uithoid the eternal Swell to flroat 
coupler ; if he does, he is 'mo iu a thousand, and 1, 
personally, t h a i have inaoh more respeej for his 
remarks that I havo at the present moment. 
P . S e y m o u r J . P i l e . 
Sudbcrgh School, York-.liire, O a t l&i 
O R N A M E N T A L T U R N I N G . 
[4!<v3!,]—Tsujna for M r . Evans's article, and to 
U m !'••: having commenced at tho begiuuing. Tho 
In. of a box cut iu ivory or blackwood, with the 
interjecting rings as shown in sketch, p. 2' i l , on Urn 
outside, la' with asories ofhajf-glolxis Idling up tho 
middles; is a very pretty obje'% and shows what 
Mr. E v a u s calls " the highly-finished and brilliant 
polish left from the '.••••l " — a hall-globe for the 
centre and then rings of half-globes. It' iu addition 
itho part of the top whsre the hull-globes are i j 
E N G L I S H MECHANIC AND WOJUJ) OE S C I E N C E : No. 1758. 2 , 1 8 0 8 . 
B r i s b a n e T h o paper was illustrated by diagrams 
und microscope preparations and lantern views. 
About a hundred diltere:it kinds of white ants 
have been recorded by natural ists; only about 
half u dozen of these have boon careful ly ob-
served. M u c h of tho l ife-history of thoso insects 
s t i l l remains to bo discovered. M r . Criovo tried 
to cultivate small colonies of twenty or eo in wide 
test-tubes, and keep them w a r m by c a r r y i n g them 
about in tho vest pocket, as Prof , (intsai had suc-
ceeded in doing with a species found in S i c i l y . 
T h e Queensland kinds experimented upon would 
not stand this treatment, and always diod in fho 
conrao of a few wee Its. A n account was given of 
tho social habits of the mound-building anecies 
from M r . Br ieve ' s own observations. 
W i t h reforenco to tho effort now being made 
to deal wi th tho question of tuberculosis and the 
boat way of preventing i t , wo noto that the-State 
of Vermont hits passed mi Act providing for tho 
establishment of a State laboratory, which shall 
examine tho water, tho mi lk , and nil food-
products supplied to tho citizens, and which shal l 
also inquire into suspected cases of diphtheria, 
typhoid, tuberculosis, &B. Vermont is now added 
to Massachusetts, Michigan, and Now Y o r k , 
which are tho four Stales which huvo established ti 
" State laboratory " for public hygieuo, 
T h o attention of manufacturers of sugar may 
bo directed to a memoir presented to the P a n s 
Academy of Sciences by M M . Camil lo Vincent 
and J . Mounior on a now sugar iieoompanying 
sorbite. I t does not seem probable that the 
process described can bo of much use in the pro-
duction of Commercial sugar, but it nevertheless 
may be useful to analysts and others engaged i n 
audi work. 
I t is reported that an important electrical enter-
prise is about to bo introduced into Par l iament 
by a n influential group of Mid land nuinufac-
turera and capitalists. T h e proposala involve the 
establishment of a large ayBtern of generat ingund 
distributing electric stations, spread ovor tho 
populous manufacturing districts of Leicester, 
Nuneaton, W a r w i c k , Coventry , Market l i a r -
borough, Tassworth , 1 >orby, Hinckley , Sutton 
C u I d l i i M , Rugby, Havontry, Loughborough, and 
the intervening places, including tho supply of 
current for work ing auch undertakings as r a i l -
ways , tramwaya, &C. These places wil l be con-
nected by electric mains laid along tho roads, so 
that any manufacturer or resident wi th in reach 
of the maina w i l l bo able to provide bimaelf with 
electricity by meter, and to use tho same for 
power or l ight ing, or for other purposes. A s a 
matter of fact, wherever " c u r r e n t " has been 
supplied at a low price, tho so-called " s m a l l 
manufacturers " have taken it up und util ised it , 
and there is no doubt they w i l l do so wherever 
they can get the opportunity. 
T h e " findings" of the court appointed to 
inquire into the loss of the Mohegan on the 
Manacles last October do not eoem to havo given 
satisfaction anywhere! I t was obvious that a 
w r o n g course was steered ; but it scorns that no 
one can be blamed for that, because no one can 
give sufficiently definite evidence. T h o court 
could not say that a proper look-out was kept, 
though a proper look-out was set. T h e r e cannot 
bo any doubt that some mistake waa made in the 
eoarje, as tho remarks which have been published 
about tho magnetic attraction of the coast wi l l 
not bear examination, nor w i l l those about mis-
taking tho lights at F a l m o u t h for those at the 
L i z a r d . 
I t is stated that tho vacht which is to compete 
for the A m e r i c a Cup wi l l be built of n icke l steel 
plates made i n G e r m a n y . I t baa been " d i s -
covered" by someone that a l u m i n i u m ia seriously 
affected by sea-water—er even sea-air , as those 
who have road these columns learned years ago. 
T h e longest ship in the world w i l l be launched 
from tint y a r d of Messrs. U ir l sud arid W o l f u b j u t 
too middle of next ,1 anuary. I t ia slated that tho 
Oeeanie wi l l bo SOt't. longer th in the Urea'. Eastern 
was—that is, more than 700ft. Shu wi l l be fitted 
out at Belfast , and wi l l probably leave for her first 
trip next summer. 
L E T T E R S T O T E E E D I T O R 
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our ear 
covimu 
Me, 
id ourselves responsible for the opinions of 
s. The Editor respectfully requests that all 
liould be drawn up as briejly as possible.] 
T i m merits of Japanese paper have boon acknow-
ledged far and wido. Tho excellence of tho quality 
13 due to the purity of the materials used. There 
are three principal paper-mills iu .Japan, tho F u j i , 
O j i , and Senju . Tho F u j i ia the largest, aud manu-
factures 2,000,0001b. o! paper every month. The 
O j i and Senju monthly outputs are 900,0901b. aud 
700,000tb. respectively. 
tieationi should be addressed to the EDITOR of 
the U.SOLISU IvIlMHANlC, 193, litrund, W.O. 
*»• In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning tfa nmnbtr of the Letter, us well as As page on 
which it appears. 
" I would have everyotio write what ho Itnows, anil as 
much as he knows, but no more; and that nut in this 
only, but in all other subjects: i'ur nucha person may 
have some T>arl:cuhir knowledge and experience of the 
nature of such a person or such a fountain, that us to 
other things, known no more than what everybody does, 
and yet, to keep a clutter with this little pittance of bis, 
v/iil uutterUko feo write the whole body of pay.iieks; a vice 
from whence gnsst incoaveni.:iicu derive their original." 
—Jlor.'.aigne's AYs.iyj. 
*-»-V-
P H O T O G R A P H I N G A S P I R I T (?) — 
E A R L I E S T T I M E — T H E Z O D I A C A L 
L I G H T — T H E L A T E S I R G . B A D E N 
P O W E L L — R H E U M A T I C R I N G . 
[418*23.1—Tin: mystery, tho solution of which I 
attempted to obtain by my letter (41461, p. 02) of 
the 0 tli of Soptombor last, does not appear to mo to 
be by nny means yet cleared up ; in fact, with tho 
solitary exception of Mr. E q i i n , whose explanation 
was offered (in letter 11087) on p. 233, no ouoaeems 
to mo to havo realisod the nature of the phenomenon 
I described, nor given anything approaching to a 
coherent account of tho way iu which it matj have 
had its origin. The major part of tho corre-
spondence, in Bhort, elicited by my original eom-
lnunicatiou has boon more or less irrelevant. Passing 
over, as beneath contempt, such exhibitions of ignor-
ance and impudence as that of tho correspondent 
who deliberately insinuated that two ladies of rank 
had. on tho very day of their beloved father's f unoral, 
"faked " a negative of him (presumably for thoir own 
terror and self-deception), and of similar attempts to 
account for tho appearance on tho plate by deliberate 
tho steam frigate Mhshslpp! studied this phe-
nomenon, aud says: " I wus also fortunate 
ouough to bo twice near tho latiludo of 23* 24? 
North, when the sen was at tho oppordte 
solstice, in which position the observer has 
tho Ecl ipt ic at midnight at right angles with 
his horizon, and bearing cast aud west. Whether 
this latter circumstance affected the result or not I 
cannot s a y ; but I then had the extraordinary 
spectacle of tho Z d i s c s ! L ight simultaneously at 
both east and west horizons from U to I o'clock for 
several nights iu succession." I t ought to be a i d ' • 
that Prof. I'iuzzi .Smyth afterwards attacked t!i 
statements of Mr. Jones on grounds furnished by 
hi1: own observations on Mount O uajarainTouoriffc , 
and also in South Africa, and that he winds up his 
paper In these words:—" I cannot but suspect that 
the observations of the l i i v . G . Jor.03 iu thu U . S . 
frigato Mississippi apply to something which ia not 
Zodiacal L ight at a i l . " The most recent observa-
tions of tho Zodiacal Light that have been made in 
tho Tropica are thoso by M r . and Mrs. Maunder, a 
detailed account of which wil l bo found in Noo. A 
and 0 of the Journal of the Uritiah Astronomical 
Association. I strongly recommend M r . Sutton to 
obtain them. 
B y tho death of Sir Goer"- Baden-Powel l , at the 
comparatively early age of o l , E n g l i s h science, of 
which he was a oramnoent ->atrou, sustains a very 
distinct loss. Many who wil l read these lines wi l l 
recollect his appearance at the Meeting of tho Roya l 
Astronomical Society on the uight of December 11, 
18'JG, when the late' M r . Stone and Mr. Shaekiofcon 
gave an account of their highly-successful observa-
tion of tho Tota l Solar Eclipse on tho previous 
August 9, from Novaya Zomlyti (whither ttiey had 
beet! conveyed at Sir George's solo cost and charge 
iu his yacht, tho Olariu), and his own subsequent 
lucid sumuiary of tho proceedings of theoxpsdition. 
Tho value ol these observations was, o£ course, 
enormously advanced by tho utter failure of the 
carefully-organised and equipped expeditions to 
Vadso, . r apan, &c., toobserve anyth iug. Sir George':, 
meeting with Nanson on hia return is now a matter 
of history. H e came of an essentially astronomical 
I car. recollect, in tho days of my youth, i " stock, 
father, tho R e v . Baden-Powell , famous" as the then 
we have" ono gentleman invoking the | Savlliau Professor, and as an E ssayist and Reviewer, 
rays, M r . Starling actually claiming that j Who sat on tho Council of the Roya l Astronomical 
Society, while his toother was a daughter of 
Admiral W . H . Smyth, of Cetesttsd Cycle " fame. 
F e w men wore moro genial and agreeable than tho 
deceased knight, or disposed of enormous, wealth to 
tho greater advantage of themselves and of their 
fe&ow-coun try m en. 
" X . Y . '/.." (query 91010, p. 358) may take tho 
last hall of his concluding sentence as uu accurate 
reply to his own question. 
A F o l l o w o f tho R o y a l A s t r o n o m i c a l S o c i e t y . 
he has only to stand before a camera (belonging, 
by the bye, to one particular photographer) for a 
" s p i r i t " to poso immediately—or sooner— boside 
tho sitter ; another correspondent talking as though 
tho quasi-human figure iu the chair was only visible 
to tbo lady who took the photograph, and so on, 
and so forth. Aud uow wo have " Camera Fiend " 
reproducing, apropos of nothing (iu letter -1170,0), 
ou p. 329, a print from an under-exposed negative. 
I could soon fill a column with cognate failures of 
my own—church interiors coucisting of ouo window 
and nothing else besides, Ono word to' : A. S. L . , " 
who, I gather from tho succeeding letter (41790), 
on tho same page, has obviously somewhat misread 
my original communication. I have nowhere 
stated that it was from a peculiarity in the hand 
that the imago was identified as that of the deceased 
peer. I very studiously avoided even hinting at 
tho nature o i the coincidence, which seemed to mo 
t.0 remarkable. I am anxiously awaiting seme 
further communication from Mr. E-ipin ; and must 
reiterate my previously expressed wish, that so 
skilled a photographer as ho is wil l endeavour to 
reproduce, more or less, the conditions under which 
the original picture was taken, and photograph his 
model for our benefit. 
[Since the abovo wa3 written, and, I Bupoose, in 
type, I have seen letter 41813, on p. S S L The first 
question put by M r . Turnoy admits of a very 
definite answer. There was no portrait whatever, 
either photographic or iu oils or water colour, of 
L">rd X iu tho library when the picture was taken. 
With reference to itho second query, it wou'd be 
impossible, after this lapse of time, to say whether 
thsre was or was not a pinhole in the camera. I 
regrot extremely that I cannot get permission to 
reproduce tho original photograph here. Could I 
have done so, it would have saved a good deal of 
wild conjecture that has been hazirtled as to the 
cause of the remarkable phenomenon it presents. I 
must reiterate what I have said above, that, while 
iu my opinion it fails to explain thoroughly the 
curious spectral i i /ure , M r . E 'p in ' s theory is the 
most plausible ouo that has boon advanced.] 
I n connection with reply 94238 (p. 330), it may 
Bullioo to say that a l l (E. igl ish) navigators do 
change their day on crossing tho Mir id iau 180'' 
from Greonv.'ich. 
I n renly to query 94593, p. 330, it is stated that, 
in the Tropics, the Zodiacal l.'ght has been ol>3erved 
from high elevations to extend right acrosa tho sky, 
forming a perfect ring like that of S iturn. und, in 
this, at a point 180° from the position of the sun. is 
a very slightly briirhtor patch which is called the 
" Gegenschein." Tois (jegeuachein has been made 
the subject of observation by, among others. Prof, 
li-irnard. the famous American astronomer of the 
Yorkes Obsorvatory. Between forty and fifty years 
ago tho Rev. O . Jones, a United States Naval Chap-
lain, 'n tho courso of a voyage round the world iu 
T H E L E O N I D S . 
[41824 ] — I T Beems that we have been unlucky 
this year with tho L .'Onids, a:id there is good ground 
for a grumble, considering that tho morninga of 
13th aud I4th were Biaguls.rly favourable, whilst 
the more important and following dates were quite 
hopeless. We kept up a good watch at Mi l l s , 
10 miles south of J.!.tth, from 3'30 until dawn both 
mornings, and on tho first named we saw only 
two good Leonids flying down the back of the L i o a 
from a radiant a good deal above the Sickle: the 
G -st oue bright, at about 4.27, aud the ser 
fainter at 5 o'clock. T h e most retuarlct'olo object 
during these morningc was the Zodiacal L : g h t , aud 
I have seldom seen it brighter, except in India . 
Jupiter rising iu the midst of this strange luminosity 
made a beautiful effect. Neither morning gave 
good definition ; but two markings on Mars, towards 
the south, with tho shading round the northern 
snows, made a very fair resemblance to a man's 
face, and doubtless with more, apertttre something 
interesting would have been seen, Mira Ceti w.tl 
well observed ; but the spectrum is decidedly fading, 
and uothing like so curious as towards the eud of 
October. 
lustrum .".it in u;o, Sin, Cooke, 18C1. 
Matures H o r n e r . 
T H E S T A R I N T i r r l N U C L E U S O F 
T H E A N D R O M E D A N E B U L A — A N A N -
O N Y M O U S 3 E D S T A R I N P E R S E U S -
P H O T O G R A P H I N G A S P I R I T . 
[11825.]— Si:iiAi'iriMoi-T on Sep'-. 20 anzosneao1 
a star-l ike condensation near tee centre of the 
Audromo.'la nebula. I looked this up ou Nov. 5. 
The following are tho notes from my observing 
hook:— 
" Nov. 5 .—With power of 300 I thought the Btar 
there was brighter than I had ever before seen it; 
with higher powers (000, 800; the star was not ao-
well sueu. I f it is a star at all , ft lies f . tho nucleus 
—not in tho centre. Too fuiut for MI jotroscopo." 
" N o v . 9 .—With 400, S00, small star suspect*! 
/ . nucleus." 
" N o v . 10.—Very clear and steady. E c a m i o e l 
tho nucleus wit i 400, 800, 1,009, a u l 1,(100. 
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Star neat tho Nucleus of tlio Andromeda Nebula, 
not think that there is any change from what 1 save 
in is-vi. There is almost l U i n l y a small star 
el l-iv* following nucleus. Tho .10*5 mag. s tar / . . . 
.it 12..' I- Mil . is w i l l defined oven with tho highest 
ji >werK. I once or twice suefoetod two smaller stars 
d o w d y f . tho nucleus." 
It will thus b- socft that tho star was believed to 
ho iu 1886. and 
whichwan confirmed by I'rof. Prichett, and it was 
only on turning to tho original oh"ervation that 1 
found that the Btar observed in 1886 was on tho 
p. side of the nuc|eus. The following is tho entry:— 
"3886, J a n . 5. 1 could not divest m y mind oi 
the idea that the nucleus was realiy a star. I t was 
not in tho ci Qtre, but p., and iu tho eamo angle as 
too ' Nova.' W i t h .WO this was ful ly confirmed." 
A drawing was r:iado at the timo. 
I n tho accompanying diagram tho various stars 
•i K - J — 
xsr 
-.o1" if 
New lied S t i r in Perseus. 
are laid down:—I is tho !0 - 5 mag. s t a r / ) . : 2, the 
Nova ; 3, tlm star ob. srved 1886, J a n . 5 , i , the 
starob'orvud i v j s , Nov. 6, 9, 10. 
On Nov. 13, whilo sweeping in Auriga and 
Perseus, 1 found a line rod star whoso placo waa — 
R . A . I V h . 13m, iO-'is., Dcc l . + 39° 32' (1S55), 
which was not in Argolauder'a charts. Tho spec-
troacopo showed it to have deop bands, and it is 
•probably typo I V . I t was observed again on 
Nov. i7 with the spectroscope, and I did not 
f e d sure that it might not bo typo I I I . T h e 
s t ir will bo found easily with tho help of tho 
Enclosed tracing from Argelsnder. The bright I 
star at the north u; 58 IVmei , which is given 
in Proctor's larger and smaller Atlases, and is of 
mag. lei in too H a r v a r d Photometry. 58Persei] 
lies about".. ..it-way between tj Auriga)and t Persei. i 
The stars n.a.-kod A and B on tho tracing from 
Arg.-.limder are in tho B . D . of mag S'O and 8-5 
ra p< ctivcly. The star following and north is mt". j 
0 0. T M nnw red star is probably a variable. 
As regards " F . K . A . S . ' s " interesting comments 
on " Photographing a Spir i t ," I regret that my 
' has no room which would fulfil tho condi-
tions, reqejrod, end I havo not a brass standard like 
the one in the photograph. Perhaps some of your 
readers may be ablo to try the experiment. I n tho 
mf.an tone, f b ivo tried it in miniaturo with a toy 
anu-cl inir in it box, and a candle, and various round I 
silver and bi i reXti rtors, and the results havo boon 
such that I /eel pretty confident that tho bras31 
standard in tho photograph is really tho causa of tho 
phenomenon. I n one position with a Rmall silver 
cup beaten out of a Spanish double dubloon I got a 
kind of a head, and by inclining a cup, a semi-
circle of light which fairly well represented 
tho arm. I have this morning tried the nnmo 
experiment* with sunlight in place of a caudle, 
and havo got tho some effects, only moro 
prono.mcod, and thoso to whom I havo shown them 
quite realise tho similarity of the phenomena. Tho 
" u n c i " of tho liguro can be woil obtained if 
tho light is admitlod through a slit, and by moving 
the slit ono arm can bo obtained without tho other. 
The " hand " each photographer I have shown it 
to agrees with mo is only a liaw in the plato; thoro 
aro soveral others, especially on tho ceiling of the 
room. Thoro aro tome other curious points about 
tho photograph. Thero is a small ornamental chair 
iu the centre, and tho back logs aro transparent, also 
a book can bo seen through tho back. There is a 
largo table, the log of which ia transparent. Koch 
of tiioso objects present the appearance o i tho hand 
whon looked at through a leather, when (by dif-
fraction in thia caso) thoro is an appoarauco very 
similar to an X - r a y picture. Tho " h a n d " uudor a 
magnifier seems to show five fiugcrs and throe 
thumbs, and a plant closo to is doubled. Hoes 
" F . K . A S . " know anything about tho conditions of 
tho Eight at tho time ? I am inclined to suspect that 
t ho photo was taken with a long exposure on a dark 
dav. T . E . E s p i n . 
T o w L a w , K . S . O . , Co. Durham, Nov. 21. 
M E A N T E M P E R A T U R E S — S U N S P O T S -
Y E L L O W F E V E R . 
[11826.]—Tin; daiiy mean temporature for October 
was 60°, or 1° less than the average (02°) for twenty-
oight years. This reducei tho accumulated excess 
since J a n . 1 to 552", and shows a colder mouth. 
Tho precipitation for tho same month was 3'1-tiu., an 
excess of 0'loin. above the monthly average, which 
is 2'0in., and it roduces tho accumulated oxcoss for 
the year to Oct. 31 to 2*U2in. Number of clear days in 
tho month 10, partly 1 cloudy 7, and cloudy days S. 
Highest temperature for tho month 90' on 5th, 
lowest 35° on 22ud and 27th, with sovoral ki l l ing 
frosts. Although tho excess of rainfall abovo the 
average; was but small there was much complaint 
of rain by cotton pickers, both in retarding thoir 
work and making tho cotton " t r a s h y . " 
Sunspots during October have boon largo and 
many, the displays on the ^ u u ^ '^h, 28td, 21tu, and 
visible, have been uncipiallod for many months, and 
tboir fluctuations, appearances, and disappearances 
Thoro has been considerable excitement and un-
easiness hero, and many towiiB in tho neighbouring 
stato of Mississippi have been panic-stricken, on 
account of tho prevalence in that state of a diaeaso 
which tho medical men there call yellow fover. A n 
exporionco of i& years in evory epidemic on too oast 
bank of tho Mississippi river, in every town from 
New Orleans to Memphis, leads me, after duo con-
sideration of the conditions attending or following 
this sicknoss, especially the treatment and mortality, 
to tho belief t'na.t though tho disease is malarial , and 
probably a half or twin brother, it ia not yellow 
fovcr—a diacaso like it in foature, but quito different 
in temperature. 
And as tho mosquito has become a more prominent 
factor than tho malarial problom, I may say that 
tho mosquito of this year is quito different from 
those of past years—not 30 cnorgutic or so poisonous. 
I speak from 50 years' oxperienco, during which 
timo I have had no immunity from its attacks ; but 
with "yellow " it has been different. I passed through 
ono epidemic without taking it, and in anotlior 
nursed and buried two comrades boforo I was 
attacked, and upon recovery I nursed and buried 1 
another. M y case was comparatively a light one, 
but I havo had comploto immunity sinco, although 
exposed to it in visiting sick and residing whore it 
was epidemic B u t I have had common chills and 
fever sinco then, and havo had no rest from tho 
mosquito at any timo. I mention these things, 
thinking they may interest students. 
October was not favourable for celestial observa-
tions : the air was heavy and smoke and clouds 
intorforod; nor havo many variablo stars been 
visiblo iu such hours as amateurs with small i n -
struments can spend in observation. B u t 5 Ceti 
Mira , owing to its exceptional brilliancy and good' 
position, was an almost nightly attraction and 
pleasure. The star passed maximum about Oct. 5-
at 2-2 magnitude, « Coti boing 2 5, and whon last 
soon (Nov. 11) had fallen to 3'(i"> mag. 
S S Cygni ha3 mado its appearance for another 
long-poriod maximum. M y notes so far show r 
Nov. Sth, invisible; 9th and 10th, cloudy; 11th, 
8'd mag. ; 12th, cloudy. 'Weather unpromising f o r 
Leonid observations. 
Moniphis, Tonn. , Nov. 12. D a v i d F l a n o r y . 
E O O T H I A N R E F L E C T O R . 
[•11827.]—T1112 adjustment of this land of r o -
fioctor is wonderfully helped by everything bolong-
iug to tho mirror, tho cell and largo tube ond boing 
lathe turned. I f this is carefully followed out, and 
tiio exact centre of tho curvature known, themirror,. 
when placod in cell, should lie so fixed that its 
optical axis points accurately across the holes'' 
centre, which is made in largo tubo for the oycpioce 
mount. I t is of tho greatest importance that tho 
largo mirror shall bo placed firmly in that manner 
in its cell—no shake, but not nippod. T h o fiat 
should then bo comparatively easy to fix. Tho-
simplest form being a flat fixed at the proper nnglo 
insido • sliding tubo, and a holo cut in tho tubo in-
front of tho flit to allow tho full rays from large 
mirror boing rcllccted by it into tho eyepiece, which 
may slido or screw into tho other end of tho tubo i a 
which flat ia. 
H a s " J . E . C I . " triod tho front viow with his GJ, 
I mean for tho purpose of getting tho largo mirror 
properly adjusted ? I f not, an oye-tube fixed in 
tho mouth of the largo tubo with its centre pointing 
exactly to the contre of the curvo of tho largo 
mirror, and an oyopicco used, should toll hinii 
whothor the largo mirror is right, fixed or not. 
W i t h an oyo-tube lOin. long (for front viow),. 
unless the mirror is fairly near tiio position, i t 
requires to be in, ho would not bo able to get a n 
Image in eyepiece. The obsorvor's head would 
block but a portion of light and make tho portion of 
thn mirror still more eccentric that is used. I found' 
this a good holp to got tiio iargo mirror iu position. 
I t was my intention to mako a largo Bhort-focus 
mirror on this principle for photographic purposes— 
astronomical—BO that tho plate-holuor would ob-
struct no light, nor cause coarso r a y s ; but pressure 
of business optically on olHor liuos haa put a stop to 
my intention. Perhaps souioono olso wil l tako this-
up. D . B o o t h . 
[•11S2S.]—TKKTIK is an error in my letter re above : 
" durability of this pair " should bo " divisibil ity." 
M y telescope is in a couutry placo in Gloucostor-
Bhiro, and I am only ou a visit at H irriugay. I do-
not think I could see as much with it hero in. 
Loudon. .'10 should bo 0°. J . E . G . 
C O M P O U N D R E F L E C T O R S . 
[•11829.]—I HAb iutondod my letter on pago 303 
to bo my last on this subject; but it may savo-
" H . " troublo (and also save the " E . M . V 
space) if I make a few comments on his letter' 
pago 350. F a r from going through tho process 
which " H . " explains at length, I merely noticed 
that by making focal length of oyc-lons = 1, 
and therefore making f , X x = * , i conld sub-
stitute N for n in Parkinson's formula. I thus 
F x / " 
obtained the N = rule. I w i l l put the 
othor mattor thus]:-
- F x / 
-Sinco N F x / we havo-
N o w " H . " must admit that, by introducing d, 
We incroaso N : but if we incroaso N , the dono--
minator of the fraction, we reduce tho value of x— 
that is, that tho valuo of x is partly dep undent on 
the value of il. B a t Parkinson's rule has no such 
term as i , and is therefore only true in tho case of 
the final focua boing assumed to fall at centre of the-
largo mirror. • > 3 . 
voa. 1 1 , 
dead of the night in my dressing-gown and 
Bi 9 by (he back stairs into the kitchen, only to 
bad everything black, cold, and inleut. Later on I 
had one of Benham's kitcheners erected in place 
of the old range, and from that day to this have 
rd nothing more. Probably the noise had its 
Origin iu tho contraction of the range in cooling in 
some way : but it is odd that it should have boon 
, ontinuons, and so perfectly simulated tho raking of 
a poker or similar implement between tho bars. 
• ' C l a t t o n " (letter 12645, p. y.'>7) would seem to 
havo peculiar ideas on the subject of evolution if 
he imagines that tho enormous number of genera 
aud species of animals aud plants now existing on 
the earth can have been evolved from a few extant 
at tho date of the legendary Deluge. Ifo might 
read " T h e Doctine oi Descent and Darwin i sm," 
by Oscar Schmidt, in " T h o International Scientitie 
Series," and Trof . Bonney's " T h e Story of Our 
Planet ," published by Catsell and Co. , with very 
considerable advantage. H e , and some others, might 
also peruse M r . Dormer's letter (4264G) following his, 
.vith* great profit. I t is refreshing to come across 
so much common-sense amid tho oceans of rubbish 
that havo been written on this subjoot. 
I t must be very painful to some of your readers 
.0 l ed such a sceptical spirit pervading the letter 
647) of . " T h o m a s , " ou p. 557. W h y , wo shall 
havo people doubting next that story of tho mau 
who ran so faBt round a tree that he saw his own 
\Vithout intending to be rude or disrespectful 
to M r . Smith (query 90303, p. 501), it is abundantly 
evident that he is so iguoraut of the very rudiments 
of his subject that no directions could possibly be 
in which would bo of tho slightest use to him. 
yj to begin with, does he know that he would 
havo to bo half a mile perpendicularly above tho 
.lea-level, for the horizon 70 miles off to bo visible ? 
" L . C . " (query 96409, p. 502) is quite justified in 
cutting off tho branches of his neighbour's treo 
which overhang his land, and no proceedings—civil 
or criminal—will lie against him for doing so. But 
he must lay them ou the very nearest available 
itionof their owner's laud, and not appropriate 
them to his own nso, or an action wi l l he against 
him in the County-court for the appropriation. H a 
should atk his neighbour to cut the boughs, though, 
first, merely as a matter of courtesy. 
" G i p p e s w y k " (query 96422, p. 5G2) had better 
spend a halfpenny on the Daila Mail for tho 2Cth 
of last Apr i l . Or , preferably, turn back to p. 191 
of tho present volume of the E N G L I S H M E C H A N I C , 
f rom which tho D.M. may ( I do* not say did) have 
copied its engraving, he wi l l get a better idea of a 
siderostat from a woodcut there than ho could 
pos ibly derivo from a column of uuillustruted 
description. 
A F e l l o w of t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
V A R I A B L E S T A R O B S E R V A T I O N S , 
J U L Y , 1 8 9 9 . 
[42960.1—S CASSIOPKI.T. has remained very faint, 
and varied but little for about the last six mouths. 
Tho minimum may bo assumed for about February 
21, when it was below 130 magnitude, and invisible 
with this telescope. Tho interval since the previous 
miuimum was about 11 months; there arenowsigna 
of a rise, and tho star was observed 12*4 maguitttdo 
J u l y 27. 
I t L y n c i s has shown a rapid rise from S'9 magni-
tude, j uly 8, to 0-9 magnitude on tho 27th. This is 
a remarkable brilliancy for this star, and probably 
about the masimum. 
T U r n e Majoris passed a very bright maximum, 
O'o magnitude, J u l y 3. Tho interval since the 
previous maximum, October 9, 1S0S, was 207 days. 
S Bootis passed a well-marked maximum, 8 3 
magnitude, J uly 3. T h e interval since the previous 
maximum, September 23, 1898, was 283 days ; ou 
J uly 29 it had declined to 9'0 magnitude. 
N Draconis passed a maximum, 7 0 magnitude, 
Juno I S . T h e interval since the previous maximum, 
October 9, 1898, was 252 days. B y J u l y 27 the star 
had declined to 9'3 magnitude. 
R Cygni is getting faiut, and was obsorved 11 '5 
magnitude J uly 28. I t will probably soon fal l below 
the reach of this telescope, and remain invisible for 
several months. 
SCepheipassodamimmam, 12'0 magnitude, May 2. 
T h e interval sinco the previous minimum, 1S97, 
December 24, was the long period 494 days. O n 
.J uly 28 tho star was obsorved 10"2 magnitude. 
Instrument in use 0--lin. equatorial refractor. 
Weather has been very favourable, aud observations 
were made on nineteen nights, a largo number of 
:i;agmtude determinations beiug obtained. 
C . E . P e e k . 
Rottsdon Observatory, L y m e Regis . 
U E M U L T I P L E S T A R S L A C E E T . P E . 
[•12001.]—THE components of tho multiple star 
3 Lacortar form an excellent light-test. O a Oct. 8, 
1892, while reobserving some stars for " Celestial 
Objects ," I found a hitherto unknown tomes to D 
I t was faint, and I estimated it ou two nights as 
13'5 aud M'O. L a s t night I re-examined it, and 
found it fair ly easy, and detected a new 5 i which 
in turn had a fainter companion. The whole group 
makes a n interesting series of light-tests. I ob-
served it in bright moonlight, aud there may bo yet 
fainter companions. T h e following are the posi-
tions and distances of tho group : — 
A T I 
B C 
B D 
B E ' 
C P 
E G 
6'5, 
0-5, 
G 5 
9 5 
13 0, U 
Tho estimations of maguitude wero made last 
night. I inclose a diagram of the various stars, 
which may be useful to some of your readers. T h e 
place of 8 Lacertie is : — 
R . A . X X I I h . 31-lm. Dec . N . 39° 6*. 
T h e magnitude in the H a r v a r d Photometry is 5 3. 
T . E . E a p l n . 
T o w L a w , R . S . O . , Co. Durham, J u l y 31. 
T E L E S C O P E S , & c — R E D U C I N G I N T E N -
S I T Y O F L I G H T — A P R O B L E M : . 
[42002.]—" P A u r E i ! E T E s u r , " (letter -12622) has 
my entiro sympathy, aud what he says wil l apply to 
other instruments besiites telescopes—o.g., clocks 
aud watches. Tho treatment which superior time-
pieces often undergo at tho hands of careless or i n -
competent workmen is deplorable. H o w often do 
wo hoar tho complaint from tho owner of a clock or 
waleh, " I took it to be cleaned, and it has never 
gone right since." O a l y yestorday I was at a 
friend's house whoro the mantelpiece was adorned 
with a large and handsomo 'presentation clock, 
standing silent and useless. '' I t shows the right 
time twice a day," said the disconsolate owner. 
uation. I t had been 
two yoar3 ago, 
and rofused to 
i what ho has 
Inquiry elicited the usual 
to a local watchmaker to 1 
and had ever sinoo stoppei 
pass i t . " L e t mo havo a 
done to i t , " said I . O a rouioviug tho dial tho causa 
was soon apparent; two cogs of tho ceutre dial 
wheel baviug been crushed, evidently by an acci-
dental blow, and the honest (?) tradosmau had 
returned the clock to its owner in this condition. 
Such instances could bo multiplied ad infinitum. 
Tho beat thing " Pauper et E x u l " can do is to 
square hi3 object-glasses aud adjust his finders h i m -
self. Tho former, with care, is not either a difficult 
or vory dangerous job to a moderately handy man, 
aud a -lin. telescope should have ready means of 
adjusting tho o.g. provided. I u mine the holes for 
the scrows which secure the object-end to the tubo 
are made a little oblong, so that by looseuing tho 
Bcrews a little the adjustment of the o.g. can bo 
altered to any desired extent. As for the tinder, it 
is sure to need adjustment every now and thon, aud 
after a long journey aud unpacking, &a,, it would 
bo a wonder if it were found to be iu adjustment at 
tho end. 
The suggestion about testing is, I think, a good 
ono. I , for one, should bo willing to test and report 
on any teloseope under Oin. or 7in. aperture, pro-
vided tho owuer would pay carriage to and 
from me. 
I am sure the equatorial which I described somo 
time since, as referred to by " Pauper et E x u l , " 
wits not a difficult matter to make. I do not think 
living near the Equator would make it moro diffi-
cult. T h e maker would require to buy the metal 
part of the head; 11:17 altazimuth head v/ith slow 
motions would do. F o r the rest, al l that would be 
necessary would bo : — 
(a) Brace and Bet of bits. (4) 30ft. of oak 
lath, l i n . by 11-in., or l | i n . by l f i a . ( A n y other 
hard and tough wood would do.) (c) T w o circular 
blocks of same wood 65tn. diam., "in. thick, aud a 
piece about 21-ft. long and 2in. square. (<<) S ix 4ia. 
bolts, various screws, some v V u . sheet brii33, com-
pass, circular spirit-level, 3 levelling sen for f. • I 
of tripod, 2ft. of Jin. brass rod or tube, that is ah ml 
al l . F o r the rest, i should advito" Pauper et t.xiti" 
to do the jub himself, and save instructions ' WOI' -
men in either Engl i sh , Telugu, Tami l , or Vol 1$ . 
I f your correspondent would hire a detailed do-
scription of how to build tho stand, 1 shall ' 
delighted to give it. 
T n e lotter of " I . F . B . " (42G2S) touches on 1 
point of which I can speak feelingly, having ju-t 
smashed an eye-shade by exposing it und. r 
tho fu l l aperture of my 4in. rofraetor. Surely 
some moans of reducing the sun's lie.'':', and h> .tt 
could be devised, at once simpler and lo s < 
pousivo than the diagonal and otic :- sinjifai 
devicea, aud less liublo to destruction than the 
ordinary oyo-shade. I n the case of a telescope like 
miuo all the light and heat ol[tho fin. o.g. are Con-
centrated into one tiny spot in frout o: the oyepii 
i V n . diameter, or less with high powers. T i i * 
unfortunate eye- shade is so placed as to receive I ; 
iuteuso heat of this spot iu its centre. I n .. 
principal focus of the object-glass, however, the 
image of the sun is nearly l i n . in diameter, and 
consequently not at al l so hot, while behind the 
' principal focus it wi l l be cooler still. W h y not 
have a piece of coloured glass mounted .'in. or Gin. 
behind the principal focus, like a Barlow lens, say 
at the inner end of tho sliding oyc-tuhe. The 1 ft -
tube of my telescope has a stop in thb position, so 
adjusted that an eye looking through the mount of 
an eyepieco with tho lenses removed cau just seo 
the whole of the object-glass. The aperture of tho 
stop is rather leas than l i u . Would not a. piece of 
plain coloured glass placed there mako a perfectly 
efficient eye-shade for solar work, while the beat 
would be so dilTused at that point that there would 
bo no danger of splitting r 
Again, if instead of one thick piece of coloured 
glass we used a combination of several thin pieces, 
balsamod together or even loeso, which also could 
bo of red and green glass alternately, would DM t 
this make an eye-ahado practically unsplittablo r 
T h i n glass stands heat much better than thick, and 
even if one piece split, tho others would not, and 
tho observer's eye would bo in no danger. This 
suggestion is for an eye-shade in the usual place. I t 
would be unnecessary i i tho glasa wero placed 113 
suggested above. 
I read somowhero (in Webb; I thought, hot on 
looking I cannot find the place) that a pen 
atop is useful for reducing light without losing tho 
advantage of fu l l aporturo. I tried a stop 01 per-
forated zinc mouuted in tho dew-cap about l i n . iu 
front of the object-glass, but found it ruinous to 
definition. I t made tho sun appear to have thr< e or 
four concentric limbs. Can anyone who has t i •. 
perforated stop say if his experience is sim 
mine \ 
A s somo of " o u r s " are fond of discussing ques-
tions more or less recondite, of energy and so forth, 
may I propound for thorn a problem to keep th 
brains cool during the hot weather i Tho other day 
I was travelling by rai l , and there was a fly hoi 1 r-
ing around in toe compartment where I was sitting. 
T h e problem i s : f/r)~Did the presence of the fly 
poised in the air of the carriage increase the 'oad of 
the engine, or did it not 'r Kb) What alteration, if 
any, would be mado iu tho load if the Qy slighted ? 
Monkwearmouth. ~Wm. F . A , E l l i s o n . 
T E L E 3 C O P E 3 . 
[12663.]—A " PATOEit E T E S O T ' S " letter from 
over the sea against telescope dealers is sure to DM it 
wi th the sympathetic attention it deserves. -His 
criticism, if well founded, wi l l do good. Though 
one of the oldest advertisers in theso columns, and an 
actual seller of two 4m. W r a y s in my time, I do not 
lay claim to bo the " famous advertiser " in ques-
tion, aud must thus bog to decline tho benefit of the 
doubt. " A F . R . A . S . , " in giving the quote ' timely 
warning, had, 1 0 doubt, good grounds to dose , 
only ho might have made his warning against the 
roguery of wardrobe dealers a little moro general, 
so as to include dealers iu other articles as '.veil, and 
also buyers. Whi ls t the majority of the latter, 
according to my long experience, are very fair and 
confldmg, there are others who wi l l always 
struggle" to g e t tho liou's aharo oi tho bargain. 
Seme people always want goods ou approval, as if 
the dealer had nothing else to do but to make up 
and despatch parcels to gratify their curiosity or .or 
their instruction. I consider this an illegitimate 
way of doing busmen, gradually introduced by 
amateur Sealers, and never B u b m i t to it, escopt m 
casea whoro a correct idea of the articles cituuot 
otherwise bo conveyed, when 1 myself propose it. 
A s t o " E x u l ' s " pic* that " ' T o m Hodge' uhoulu 
have some independent estimate of the quality " of 
tho article he stipulates for, that must be considered 
quite reasonable. B u t I do not think it could bo 
corresponded to by following the Exchange and 
Marl practice. Neither tho dealer nor a qualified 
authority would submit to it. I n a friendly way it 
would no doubt be to the dealer's interest toohtain 
Btich independent judgment for his clieut'a satis-
faction, and, as one of tho objects of tho B . A . A . is 
to encourage astronomical observation and to holp 
their fcllo 
ano 
Ol'.C. 
thought 1 
all 1 
to put it 
Au<i. 2 5 , 1 8 0 9 . E N G L I S H JxffiCTHANIO A N D W O R L D O F S C I E N C E : No. 1 7 9 6 &7 
retails, pointing to tho mode of origin of certain 
fvn>i:..r lunar formations, have been deduced by 
• un author- from their photographs. M . Bigourdan 
sd the western equatorial for the observation 
of tho physical and chemical structure of nebulic, 
while i l . Haroy, on the nights when the great 
. .. i .1 coudc was not employed in photograph-
lag the moon, has employed it in the determination 
| ti e diamoterB of small stars by the method of 
:.! rfcrence. l i e has thus successfully measured 
the diameters of Vesta and of Jupiter s satellites, 
T int of Vesta, he finds to be about 01". O f the 
;•: serai meridian work, the reduction of the stellar 
pi,olograph.-', &o., iVc., it is nocdloss to speak at 
>z*i'n. Anyone and everyone interested wi l l find 
ample evidence of the energy and its concomitant 
success, alike of the director and his staff in the 
refusal of the " I t i p p o r t " itself. 
Among muoh that is interesting in the August 
number of the Journal of the BritiBh Astronomical 
Association. I would call attention to a paper by 
Sir. E . Nolsou on tho Huyghooian Eyepiece, 
which will well repay perusal. T h e particular form 
Of it devised by M r . Nelson has a field of 33", which 
is ample for all practical purposes; and further 
possesses an advantago which wi l l be appreciated 
by all observers—viz , that the annoying secondary 
pa, known as a "ghost ," which is visible in 
c.aio eyepiocos, is wholly eliminated. 
I a connection with what M r . El l i son fays (in 
letter 12862} on p. 578, of V o l . L X I X . , concerning 
the reduction of the intensity of the sun's light and 
. h tho toloacopo, I may mention that more 
years ago than I care to count, the late Andrew 
liors fitted some of my eyepieces with tubes which 
carried coloured glassos within the solar focus of the 
instrument, and to intercepted the rays from the 
objective before they arrived at their point of 
highest concentration. T h e late M r . C . L . Prince 
F . S . A . S , , produced tho same i fleet by the aid of s 
piece of smoked glass placed in the diaphragm of 
an cj''.piece. T h e first of those devices is that, as 
he wi l l see, whioh your correspondent has rein-
veLted. T h a t of M r . Prince pretty quickly got 
unpleasantly hot. 
" Hear B j t h Sides " (letter 42GG4, p. 077, Vo l . 
L X I X . ) quotes moro than one case in which it 
acems to me tbo aggrieved party had a legal 
remedy. I t has been decided in tho H i g h Court of 
Justice that : I f a tradesman sell an article for a 
particular use or purpose, he thereby impliedly 
warrants that it is lit for that partioular use and 
purpose (vide "Jonos v. B r i g h t , " " B r o w n v. 
..igton," & c ) , and can be mode responsible 
in damages. I t seems, then, to me that to take 
a singlo instance, in that cose of the £.">0 Gin. 
achromatic, so far from the purchaser having " n o 
redress," ho could have suod the vendor, and 
certainly got a verdiot against him. 
I am at a loss to imagine upon what grounds M r . 
P.ouee (letter 42G05, Vol. L X I X . , p. 577) aaaerts 
that / " incline to the belief that this tradition 
(of the Flood), which seems otherwise to have spread 
all over tho globe, had originated in an extra-
ordinary oveiflow of the Ni le ." I stated, in letter 
42529, on p. 442 of that volume, that Sir Gaorge 
Airy expressed that opinion, but most certainly 
not that I held it. M y own idea is that the legend 
of the Deluge had its origin in the finding of 
fossU sheila in mountains at a great altitude above 
the sea-level by people whose knowledge of geology 
was, ex nrc agitate, ni l . T h a t great and devastating 
local inundations may havo given rise in the reciona 
ia which they occurred to legends of a Flood 
or-jinally, ia quite possible; but the belief in the 
universality of such a cataclysm would be moat 
materially strengthened by tho finding, as I have 
jast said, of shells in rocks elevated many thou-
sand of feet above the aoa. M r . House's peroration 
is roallv delightful. T h e derivation of Cucumber 
from K i n g Jeremiah seems almost a poverty-
stricken conception beside it. 
The most aimplo photometer that I can recom-
mend to " X Y Z " (query 90432, V o l . L X I X . 
p. 581) would take tho form of a series of d ia-
phragms to fit over his object-glass. T h e first 
thing ia to procure ono of exactly l in . in aperture, 
and determine from Argolander the smallest of his 
magnitudes just discernible on a clear moonloss 
night with this. C a l l this L , or the limit of vision 
for l in . , then the limit I for any other aperture wil l 
be I = L + 5 x log. aporture. T h i s is known as 
Pogson's formula. N o w suppose that " X Y Z " 
finds, as he probably wil l , that the 9:h magnitude 
is the minimum visibile with his inch diaphragm, 
what is tho magnitude of a star he can just perceive 
.with an aperture of 0 2in. ? Here we have I = 9 
+ Slog. 0 2, and as log. 2 = P301030, five times this 
ia 4-505150. F i n a l l y — . 
!i 
4-50 
pivca ua 5-du as tho smallest atar visible. O r , what 
is the limit of vision for 3in. of aperture ? Here 
we have log. 3 = 0 47712, and thia x 5 = 2-38560. 
If to this, then, we add 9, we get 1139 as the 
minimum vitiiilr with the aperture specified. 
Another form of photometer consists of a graduated 
wedge of coloured glass sliding before the eyepiece. 
The value of different parts of this must bo obtained 
by comparison with some such catalogue as that of 
Pickering's Harvard Photometry. Wesley and Son, 
28, Easez-street, Strand, London, would be tho 
people to obtain thia from. 
I recommended Prof. Bonney's " S t o r y of Our 
r i a n e t " to " Olatton " (in, letter 42059, p. 676 of 
your last volume) as a most interesting and readable 
book at a moderate price; but as this seoms to have 
raised the ire of " E . L . G . " (loiter 42G94, p. 15), 
I would say that Lyol l ' s " Students' Elements of 
Geology," Geikie's "Textbook of G e o l o g y " ; or, 
in short, any standard work on tho subject w i l l 
answer juat as wel l . 
T h e following data, derived from Young's 
" General Astronomy," wi l l probably anBwer the 
purpose of " J . 11. J . " (query 9G467, p. 22) — 
Planet. 
Mercury 
V e n u s . . 
E a r t h . . 
Mors . . 
Jupiter 
Saturn 
Uranus 
Neptune 
Inclination of 
Orbit to E c l i p t i c 
Inclination of 
Planet's E q u a -
tion to its O i bit. 
7 0 8 
O i • 
3 23 35 ? 
i) 0 0 23 27 12 
1 51 2 24 60 0 
1 18 41 3 S 0 
2 29 40 26 49 0 
0 •46 20 ? 
1 47 2 ? 
Satellites. 
Moon 
Of Mars— 
Phobos . . 
D e i m o s . . . . 
O f Jupiter— 
E L ! ! ! ! ! . ! ! 
i n 
I V 
O f S a t u r n -
Mimas . . . . 
Enceladua 
Tethye 
Dioue 
R h e a 
T i t a n 
Hyperion 
Iapetus 
O f Uranus— 
Arie l , 
TJmbriel . . . 
Ti tania . . , 
Oberon 
Of Neptune . 
Inclination of 
Orbit to E c l i p t i c 
5 8 40 
2G 17 12 
26 47 12 
2 8 3 
1 38 57 
1 69 63 
1 57 0 
Inclination of five 
to plane of Ce l 
28 10 10 
27 38 49 
27 4 48 
18 31 30 
97 51 0 
145 12 
Inclination to 
Plane of Planet's 
Orbit. 
28 
28 ± . 
inner satellites 
eatial Equator .* 
27 (about). 
6 57 43 
I n c l i n a t i o n to 
Celestial E q u a -
tor. 
7 5 18 0 
120 6 0 
* T h e planes of the five inner orbits sensibly 
correspond with the plane of tho R i n g . 
I must absolutely refuse to touch the monkey 
puzzle, the discussion whereon is the veriest 
Ioeomachy. 
I f , as is presumably the case, by " absolute tem-
perature" " B . L . " (query 9G47G, p. 22) meanB the 
absolute zero of temperature, this was found by 
Joule and L o r d Kelv in to be — 4G1° F a h r . (Olszewski 
has actually measured - 373° F a h r , ! ) There is no 
satisfactory determination of the temperature of 
apace, for temperature can only exist where there is 
mutter. T h e boiling point of l i q u i l hydrogen is 
that at which it passes from the vaporous to the 
liquid form, or vice v e n a . 
A F e l l o w o f t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
T H E V A R I A B L E S T A R E 3 - B I R M . 7 3 5 -
A N E W N E B U L A — T H E C L U S T E R H . 
V T . 3 0 C A S S I O P E I A , A N D A P O S S I B L E 
V A R I A B L E S T A R . 
[42713.]—(1) E S - B I R M . 735, R . A . 22h. 43 7m., 
N . Deol. + 54° 38' (1900). T h i s Btar was found in 
sweeping on Oct. 20, 1887. and a circle reading led 
me to identify it with B . D . + 54° 2865. I t was 
only in 1893 that I found it was really to be 
identified with B . D . + 54° 2863, whose magnitude 
in Argolandor is 9'5. As it was a whole magnitude ; 
brighter, suspicion of variability was at once aroused. 
T h e tolescopo boing employed in sweeping for stars 
of typo I I I . and I V . makes it impossible to follow 
up the variable stars accidentally detected, but 
occasional observations are made of suspected 
variables when the telescope is in use in that part of 
the sky. T h e following are all the obaervationa I 
have of this star .—1887, Oct. 20, 8-5 ; Deo. 4, 8 ' 2 ; 
Deo. 7, 8 5 ; mean - 8'4. 1893, Oct. 8 , 8 ' 6 ; Oct, 11, 
1 6 , D e c 1, 1894 J a n . 9 , 8.3; menu - 8 3. 1 8 9 4 , 
Sept. 10, 7 9 ; Oct. 21, 7'4 ;'.Oct, 29, 8 0 j'.Nov. 29, 
7 o; mean = 7*7. 
Those results aro intereatincr, as showing that the 
variation is vory Blow. I n 1S87, 1893 the variation 
was inappreciable ; in 1891 thoro sooms to havo boon 
fluctuation, and tho mean shows the Btar consider-
ably brighter. I t wi l l be noticed that it has never 
been seen so faint as given by Argelander. C a n 
the star have slowly brightened since his timo ? 
T h e variation has been COL firmed by Parkhurst and 
Backhouse, and it would be of interest to soo their 
observations. I inclose a tracing from Argolander, 
showing the position of the star. T h e magnitudes 
vV"1 To"' H 
Cr.01 CA/>»» y 3 i ~ 
of tho atars A , B , C , D ore respectively 7 1 , 8 -0, B*S, 
9 0. T h e four large stars aro in Argelander all 
6°0 mag. F o r those who have not oquatoriala, it 
may be helpful to state that a line from Alpha 
Lacort.no to 9 Lacertro projected to twice the distance 
between these stars wi l l find tho 6-mag. star south 
of tho variable. The other bright star N is B . A . C . 
7881, and its magnitude 5'4 in the H a r v a r d Photo-
metry. 
(2) I n the sweeps with tho 17^in. it is customary 
to note any nebufso that aro come aoross, and ou 
A u g . 13 I found a large diffused nebulosity not a 
difficult object, tho centre of which i s — . 
R A . 21h. 47m. 54a., N .Dec . 16° 31' (1866). 
I t is fairly circular, and fades away on al l sidea, 
and some 10' in diameter. Much to my astonish-
ment I found next morning that it is hitherto 
unrecorded. I should think it is not more difficult 
than the Merope nebula, but like it, it requires a 
low power. 
(3) Botween p and ir Cassiopeiic lies the cluster 
H . V I . 30, H.A. 23h. 62m., Deol. N . 6 6 ° 9 ' . Celesnal 
1 * 
t i - y 
Objects, p. 75. W i t h a low power a lovely objoct, 
and with a higher ono quite resolved Btara 10 to 
14 mag. on A u g . 13. I examined i t for red stars. 
P is an orange red ( E s . 1249), mag. 8 7, showing a 
woll-developod I I I . type spectrum. F is a 9'0 mag. 
orange red, with apparently eiinilar spoctrum. 
About 6' N . of this star a pair caught my attention, 
the come* being a dull-looking object. W i t h a 
higher power i t turned out to ho deop rod. T h e 
neighbouring star proventod any satisfactory obaor-
vatiou with the spectroscope. I estimated tho 
pair as— 
P = 230" + D . 15" ± mag. 9 3, 9 8. 
T h e alar is B . D . 56° 3126 R . A . 23h. 61m. 45 8 } . , 
38 E N G L I S H M E C H A N I C A N D W O R L D . O F S C I E N C E : No. 1796. Avo. 25, 1 8 9 9 . 
No. 1S99. G . M . T . F r o m . T o . Mag. D u r . 
h . . m. 1 
O 0 o o 
8. 
37 A u g . 11 9 55 270 + 5 2 235 + 70 4 
88 PC a 10 6 15 + 67! 332! + 69 2 — 
89 n u 10 9 2S8* + 54* 277 + 334 2 — 
90 it n 10 11 5 + 3 8 340! + 17! 1 — 
91 11 n 10 14 305 + 79 300 + 44 4 
92 i t n 10 22 65 + G2 65 + 65 9 0 3 
93 n 10 34 1 0 + 7 3 30 + 85 3 0 2 
94 r t n 10 39 329 + 54! 355 + 45 3 ' — 
95 rr u 10 431 . 67! + 73 110 + 79 2 — 
9G n 10 4 0 | 33 + 55 25 + 53 4 — 
97 tt n 10 49 2 0 + 57! 26 + 47! 3 0-3 
93 tt u 10 5 H 350 + 35 332 + 13! 1 0-3 
99 i f 11 11 1" 355 + G21 310 + 7 l | 4 0-2 
100 t f u 11 4 | 1 6 + 3 5 4 + 174 2 
101 f f 11 11 6 2 + 6 2 0 ! + 69 4 0-2 
1 0 2 f f 11 11 1 2 1 ' 290 + 87 2 0 0 + 751 
345 + 65 
4 0 2 
103 f t 12 10 34 353 + 60 4 0-2 
104 f t 12 10 35 37! + 51! 33 + 47! 4 0-3 
105 f t 12 10 33 30 + 75 53! + 69 4 0-3 
106 t t 12 10 3 9 | 7 ! + 40 350 + 2 0 2 0-4 
107 t t 12 10 41* 15 + 70 326 + 72 2 0-4 
108 I t 12 10 42" 6 + 4 7 343} + 30 3 0-3 
109 tt 12 10 4 3 | 0 + 4 5 3.111 + 43 4 0-2 
110 tt 12 10 481 350 + 75 37! + M l 
57 + 58* 
4 0-4 
111 tt 12 10 62" 531 + 58 2 0-2 
112 tt 12 10 53 39" + 65 51* + 58} 3 0-2 
113 tt 12 10 59! 41 + 61 35 + 631 3 0 3 
114 tt 12 11 5 330 + 30 322 + 15 2 0-2 
115 tt 12 n 8 33S + 30 3271 + 07! 4 0-3 
116 tt 12 n 9 345 + 37 3271 + 10 2 0-3 
1 1 7 it 12 H 10 10 + 361 356 + 1G! 2 0-3 
118 tt 12 n 131 4 + 354 
71 + 70 
3481 + 17 3 0 3 
119 12 n H i 3104 + 83 4 0-2 
120 it 12 n 20.1 
21J 
5 + 4 5 343{ + 26 2 0-3 
121 f t 
tf 
12 n 15 + 57 350 + GO 4 0-3 
122 12 n 23 641 + 65 60 + 701 3 0-3 
123 it 12 n 23 84 + 601 100 + 59 3 0-3 
124 it 12 u 291 381 + 53J 35 + 52 4 0-2 
125 t f 12 n 3 l j 305" + 331 320 + 39 1 0 4 
12G 12 n 40.4 10 + 471 2 0 + 40 4 0-2 
127 t t 12 u 50" 313 + 45" 2981 + 35* 3 0 2 
128 f t 12 11 55! 44 + 62! 23 + 08 4 0-2 
129 tt 12 12 2 40 + 01 30 + 64 4 0-3 
130 tt 12 12 •14 305 + 55 0 + 791 1 0-4 
131 tt 12 12 Gi 340 + 05 300 + 48 % 0-2 
132 tt 12 12 1 2 " 171 + " 2 1 355 + 0! 4 0 2 
133 tt 14 10 50 3 + 3 3 22* + 46! 4 0-3 
131 r t 14 10 601 322 + G5 350" + 80" 3 0-3 
135 r t 14 n 2 33 + 53 ! 23 + 4S 2 0 3 
136 rr 14 n 51 33G1 + 52 331! + 51* 4 0-2 
137 tt 14 i i 11 18 + 41 28 + 55" 2 0-2 
133 tt 14 i i 14 31S! + 481 
310" + 4 7 4 
355 + 40* 4 0-2 
139 tt b i - n 161 3371 + 45 4 0-2 
140 it l l 1 1 23 25 + 031 70 + 70 , 3 0-2 
141 it 14 n 29 313! + 471 342! + 431 4 0 2 
142 11 II 31 " 22 + 481 15 + 4S~ 3 0-3 
143 tt 14 n 33 350 + 2 0 " 1 2 + 1 2 1 1 0-3 
144 it 14 n 4 7 i 45 + 54 4 1 + 6 0 4 0 2 145 f t 14 n 52j 2 0 + 5 0 321 + 40* 2 0 3 
146 t t 14 u 581- 145 + 33* 340 + 15 4 0-3 
147 rr 14 12 H 352 + 37* 346} + 24* 4 0 2 
148 tr 14 12 4 72 + 61* 90 + 61* 3 0-3 
149 f t 14 12 6 ! 5 + 2 9 33S + 31 2 0-3 
150 rr 
rr 
14 12 8 345 + 55 6 0 + 8 5 4 0-2 
151 14 1 2 24 355 + 27 25 + 2 0 3 0-3 
152 t r 14 12 2G 325 + 7 7 ! 3 1 8 ! + 63 3 0-3 
153 Fl 14 1 2 30 58 + 60 65 + 61* 3 0-2 
154 rr 14 12 35 17 + 121 5 + 1} 2 0 2 
155 r t 14 12 35 17! + 48! 30 + 44 2 0-3 
156 rr 14 12 50! 30 + 40 211 ± 41* 2 0-3 
Description. 
S Wft. 
Swi f t ; streak. 
S wift; streak. 
S w i f t ; streak. 
. Swift . ; 
S w i f t ; streak. 
Very swift. 
Very swift. 
S w i f t ; streak. 
S w i f t ; streak. 
Swift . 
Very swi f t : streak. 
Very swift. 
S w i f t ; streak. 
Very swift. 
Very swift. 
Very swift. 
Swift . 
Swift . 
S w i f t ; streak. 
S w i f t ; streak. 
S w i f t ; streak. 
Very B w i f t . 
Rather swift, . 
S w i f t ; streak. 
V e r y swift . 
S w i f t ; streak. 
V e r y B w i f t . 
V e r y swift. 
S w i f t ; streak. 
S w i f t ; streak. 
S w i f t ; streak. 
V e r y s w i f t . 
S w i f t ; streak 
Swift . 
S w i f t ; streak. 
S w i f t ; streak. 
S w i f t ; streak, 
ltather slow. 
V e r y swift . 
Very swift . 
Very swift . 
S w i f t ; streak. 
Hather slow. 
V e r y swi f t ; streak. 
V e r y swift . 
Swift . 
Swift . 
S w i f t ; streak. 
Swift . 
Very swift. 
Swift . 
Swift . 
V e r y swift . 
Swift . 
Itather Blow. 
Swift . 
S wift; Btreak. 
S w i f t 
Swift . 
Very swift . 
S w i f t ; streak. 
Swift . 
Very swift . 
Swif t . 
Swift . 
S w i f t ; streak. 
Very s w i f t . 
Swift . 
Swi f t ; streak. 
D e c l . + 56° 9-5'. Now on turning to the Hels . -
•Gotha zones, I nod thia star is mentioned as a 
double in zone 109 (1870, Oot, 12), mag . 9 2 "dupl . 
10" sq. comes 9-5." I t would thus appear that the 
preceding or red star was then the brightest. T h e 
pa i r is ve ry like D Cygui , and the red wi l l probably 
t u r n out to bo a variable. A tracing from Arge-
Jauder Bhowing the cluater, and p and <r Cassiopeia), 
wi th the coloured stars marked, may be helpful. 
T . E . E a p i n . 
T o w L a w , Co. Durham, Aug . 15. 
T H E P E R S E L D S , 1 8 9 9 . — I I . 
142714.]—IK continuation of my former letter 
(12090, p. 14), I subjoin an account of watches 
recently kept for meteors. These were as follows : — 
A u g . 11, lOh. 5m. to l l h . 13m. (16 meteors, i n -
cluding ono seen during a momentary glance at the 
sky at 9h. 55m.) j A u g . 12, lOh. 25m. to 12h. 15m. 
<30 meteors); A u g . 14, 10b. 50m. to 13h. 0m. (24 
meteors). Total , 5h. 8m. (70 meteors). A U were 
determined by clouds. The hourly rates of meteors 
during the period of observation on the several 
nights were 11, 10, and U reapectively. 
Another meteor aa bright as Jupiter was observed 
by my brother at lOh. 35m. on Aug. 14. I t travelled 
swif t ly from 2° + 53" to 357*'' + 10°, and left a 
streak. 
The times, & c , of the 70 metrors are set out in 
cho annexed table. 
Date. 
F . A u g . 11 
G . „ 11 
H . „ 12 
I . „ 12 
Radiants. 
. 1 . 
K . 
L . 
14 
14 
14 
4 
45 
Oi 
48 
5 
50 
343* 
Meteors. . 
(93, 99, 101, 102). 
+ 57 (88-90,92,95,96,98,100). 
+ 54 (103, 114,12G, 127). 
+ 53 (104, 106-8, 111. 113, 
116-118, 120, 122-121, 
129, 131). 
+ 521 (137, 140, 145, 147, 155). 
+ 58 (135, 144, 146, 148, 153). 
+ 52* (136, 138, 139, 141). 
M A O J T I T U O K S . 
Radiants . = ? = Tf 1st. 2nd. 3rd. 4th. Totala. 
F . 1 3 4 
G . 1 — 2 4 1 8 
H . . — — — 1 1 2 4 
I . — 1 — 8 5 3 15 
J . —. — • — 3 1 1 5 
K . — — — 1 2 2 5 
L . 4 A 
(Au*g~ 11) | — — — — 2 2 i 
(Aug. 12)1 — — 2 — 1 8 11 
(Aug. 14)'}- . — 1 3 4 a 10 
Totals . . . . 1 1 5 18 17 28 70 
for " 4 " as the magnitude of meteor of No. 11, 
read " I f . , " W a l t e r . E . B e s l e y . 
T h e Chase, Clapham Common, Aug 19. 
O R S E R V A T O R Y L I G H T . 
[42715.]— H A S anyone devised a really satis-
factory light for the amateur observer yet? After 
trying many different lamps, I have n o w a 2 ! c . p . 
S-volt incandescent lamp, worked by a small four-
cell P i tk in accumulator, with variable resistance to 
adjust light for micrometer illumination, Are. T h e 
lampholder has flexible wire attached, and finding 
eyepieces, reading circles, looking at star maps. Set,, 
are all easily performed. The trouble lies with tho 
accumulator. No charging station within easy 
reach, heavy to carry, constant loss by local action 
when not in use, aud life of plates not interminable. 
T h a t I have put up with these objections, however, 
for two or three years speaks well for tho battery 
and general convenience and cleanliness of the light 
when once obtained. Still , I should much like to 
hear whether M r . Bottone or some other kind friend 
can improve upon it. 
Would it be practically possiblo to drive a small 
dynamo by a falling weight ? I mean something 
that could be wound up by hand with a windlass, 
and, if allowed to fall continuously, say 8ft. or 8ft., 
keep a small lamp going for perhaps a couple of 
hours. Of course, the light would not often bo 
wanted for many minutes consecutively, and no 
doubt the weight could be controlled by some form 
of brake. Would such a plan bo feasible'(—and if 
BO, what would be tho most Buitable design for tho 
driving apparatus, to bo erected outside observa-
tory t I understand the armature of a small 
dynamo requires to be driven at between 2,000 
and 3,000 revolutiona per minute 1 I f this could be 
accomplished, it seems to me that the plan would 
have the double merit of durability aud that com-
plete independence of gas and electric companies 
needful in out-of-the-way pluces. 
F . D . C . B a l y . 
S O L A R E Y E - S H A D E S F O R 
T E L E S C O P E S . 
[42716.]—I HAVE never triod placing a coloured-
glaaa shade between the eyepiece and the object-
glaas, so cannot speak from experience; but it 
eeema to me that unless the quality of the glass of 
the coloured shade was of the finest, it would 
seriously affect the definition, as any imperfection 
in the glaas, and consequent distortion of the image, 
would be magnified whon in that position ; t h o u g h 
I Bee that Mr. Ky le (letter 420SS) nays tha t he has 
found the definition under these conditions to be 
excellent. 
I have used coloured eye-shades f o r diroct vision 
with both a 2 | in . and a 5En. refractor; but with 
neither of them were the shades of any use. W i t h 
the 2! i n . fusion took place after threo or four short 
observations (in mid-winter) ; with tho Sin. they 
fused almost instantly, and iu one case, with a low 
power (75), the glass was shivered the moment I 
turned the inatruinent on to the Bun; fortunately 
before I had time to apply m y eye to the eyepiece. 
Since thia accident I never attempt to observe sun 
by direct vision with the 5in., but alwaya use a n 
ordinary atellar priam, which, with the shades that 
were supplied for direct vision, gives most satis-
factory aud most comfortable viows, much superior 
to those given by Sir Howard Urubb's "combined 
polarising and Dawe's solar eyepieco." I t is only 
fair, however, to say that the inferiority of this 
latter eyepiece is due to its coloured shade not being 
deep enough, and too yellow. Slate-blue I l ludby 
for the most comfortable shades to use. 
N . M n c l a c h l a n . 
Rontenburn, Larga , N . B . , A u g . 20. 
I n my letter above referred to in laat week'a issue, 
T O " H . " — D I V I D I N G P O W E R O F A N 
O L D G R E G O R I A N . 
[42717 . ]—MY humble appeal in letter 42570 has 
failed to elicit auy follow-suiferor's- London ox-
perieucea with small telusoopes, but had the good 
fortune to be noticed by so eminent a contributor to 
{rour valuable journal aa " H . , " i u hia interesting etter 42008. Thia encourages mo to give aome 
further experiences with my old 3i|iu. Gregorian, 
hoping that they may be of intorost, at least from 
an hiatorical point of view, iu the matter of instru-
ment-making. 
Since writing the above-mentioned letter SO BUI 
tolerably favourable observing nights occurs 
West London. O n one of these—July 19, about 
l'l o'clock—I succeeded, to my great ploauure, in 
unmistakably dividing Kpsilou liootia (distance 2'6 ', 
according to Webb), with my highest power—about 
ISO or 200. I t was not easy ; but roquired the 
utmost strain and perseverance iu s e e i n g ; yet once 
caught, I succeeded more easily in soeiug it again. 
Tho api»oaiauce waa that of u faint point of I'ght 
gliutuiuring cloao upon, but clearly m q m r a t n from, 
tho principal atar, being, however, immersed iu the 
latter'a interference rings. This dim, ghostly little 
light seemed an infinite distance behiiui tho bright 
principal, thus presenting a very weird and fasciu-
. 1 5 8 E N G L I S H M E C H A N I C A N D W O R L D O E S C I E N C E : No. 1801. S K P T 2 9 , 1 8 9 9 . 
L E T T E R S T O T H E E D I T O R . 
[ V.'e do not hold ourselves responsible for the opinions of 
0ur comspoiul' Hfs. Th* Editor respectfully rtqmtirtt that all 
communications should be drawn up as briefly .(J possible] 
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" I would have everyone write what he knowa, and as 
much aa he known, but no more; and that not in this 
only, but in all other mibjecU: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet. to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physieks; a vice 
from whence frreat inconveniences derive their original." 
—'J/ontaiyne's Essays. 
a L Y R - 7 E - £ L Y R f f i - A N E W S T A R O F 
T Y P E I V . — T H E N E W E D I T I O N O F 
A B G E L A N D E R ' S A T L A S . 
[42S73.]—IN answer to Mr. Ellison's request, I 
looked up . L y r i c on S .-;>'.. 2 and Sept. 4, aud 
failed lo find any cornea nearer than the well-known 
10'5 magnitude. The pair is an optical one. and the 
little comes is rapidly being left behind. I ran the 
micrometor wires over it, and got— 
P = 162-8°. D = 54 3". 1899 67. 
T h e following di'isrram shows the motion of the 
large star since H'a time, whose distance would 
9 
? 
V v i c > 
i ? \ N 
i 
Nos. 1 and 2 are the debiUssitna. The following are 
my estimations of the magnitudes to-night:— 
No. 1 11 5 No. 4 13-5 
No. 2 12 0 No. 6 14 0 
No. 3 13 0 
May I say how glad I am to see that the interest 
in these old-fashioned objects is reviving in your 
columns ? Now aud again when I can spare a little 
time for star-gazing from the regular routine woik, 
it is a great pleasure to look un old friends that one 
has never seen for years. Years ago there was 
much correspondence over e L y n o in these columna, 
but I do not remember if theso faint stars were ever 
laid down in a diagram. I bope Borne of your 
readers may look them up and report what they can 
do with them. A younger anil keener eye may 
perhaps catch other faint points; but I have laid 
down all I can actually feel certain about. 
Stars of Type I V . within the reach of my instru-
ment that have not already been detected are now 
very rare. On Aug . 11 I , however, swept up one 
which has hitherto escaped detection. I t is B . D . 
+ 53° 2736 21h. 49m. 56s., Decl . + 53' 49' f o r 1855, 
mag. 9 0. I made it 8 0 Aug. 11, and Sept. 14, 8 7. 
Its magnitude is given in the H a r v a r d zonos : — 
in 1892. I t is not clear to me that the statements in 
Psalm cxiv. quoted by " F . E A . S . " in p. 133, are 
mere pcotry. The P6alm describes the earthquakes 
that accompanied the exit of the Israelites from 
Egypt , when there was an eruption of Sinai, and as 
Psalm xcvii. says, " The hills melted like wax at 
the presence of the L o r d . " A l l this may bo 
"statements of physical fact ." Again in p. 134. 
answering query 90001, surely an eye at sea-level 
can see hills 60 or 70 miles distant, if they are high 
enough. T h e y must be 2.400ft. to be seen at 
60 miles, or 3,2G7ft. at 70 mdes. 
E . L . G a r b e t t . 
1874, Oot, 22 8 7 
1S83, Oct. 11 9 2 
I t is curious that it has escaped detection BO far, if 
it is not, like BO many of this class, variable. 
I s it generally known among your readers that 
the great Atlas of the Heaveua of Argelander has 
just been republished at Bonn r I mention it 
because for stellar work it is simply invaluable. 
T . E . E s p i n . 
T o w L a w , R . S . O . , Durham, Sept. 14. 
T H E D E L U G E . 
[42876 . ]—REFEKJUNO to the criticisms 
M o - <1 V e t o . 
I do not know the Beem to have been too small, 
date of H ' s measure. 
Whi le showing c Lyiro to a friend the other 
evening I noticed a star fainter than the i f . m a 
and careful attention revealed two others. They 
were a l l Been in moonlight, and I have run the 
micrometer wires over them roughly, al l except 
No. 5, and made the inclosed drawing to scale, with 
£ - . 4 * * L r 
the exception of the close pairs, whoie distance ia 
exaggerated. I h i v e h i d so little experience with 
the micrometer, aud my apparatus is no rough, t in t 
it is hardly worth giving the individual measures. 
M E T E O R . 
[42874 ] — A DRiaiiT meteor was seen here at 
9.55 p m. on Saturday, Sopt. 16. I n the bright 
moonlight it appeared about four times as bright as 
Jupiter. I t came from the direction of C i p e l l a aud 
passed through { Herculis . I t was lemarkablo for 
the great length of its path (about 80°) , which it 
traversed at a great rate of Bpeed. I t left a short 
streak. 
St. Alban's. G . S . H . 
T H E C O M E T A N D T H E D E L U G E . 
[42S75.1—Mn. F . H . W E N H A X T is quite mistaken 
about the Daluiee story being invented by believers 
in a flat earth (letter 42851, p. 130). No universal 
Hood on a Hat earth was conceivable. I t required 
mountain barriers to confine the water, and the only 
way Noah or any animala could be saved was by 
moving to thoee mountains. T h e device of a float 
i n g a i k really implied a globular eartb. I do not 
mean that either Noah or the writer in Genesis 
knew the earth to be globular. B u t the story (if 
invented) was invented by those knowing quite as 
well as Newton or Hal ley its roundness. O n no 
f l i t earth could it be half so easy to construct an 
ark us to escape to hills not Hooded. 
Another common mistake is that Genesis implies 
no beasts to have been saved but in tho ark. B u t 
chap. ix. 10, G ) d makes a covenant with 
mankind aud the animals, from those that leave the 
ark to everu beast of the earth. The rainbow, which 
probibly Noah's family had never seen before, 
having dwelt in ra io leaB Upper Egypt , was made a 
sign of this covenant. T h e cataracts of rain had 
swept eff a l l vegetation, uprooted nil timber, aud 
left hare hills -only. The best illustration left of 
their violence is tho way thoy filled bone-caves with 
the bodies of most discordaut beasts, hyenas, wolves, 
and boars, with sheep, aud occasionally human 
bones. Theae caves have been found in every 
European country, and in Asiatic, Afr ican, and 
those of both Americas. B u t the cataracts having 
lasted only six days (according to Hosisadra's 
account), it was quite possible for many of 
thoBe creatures that clung to tho drifting timbers 
and lauded to find food. I n less than aix mouths a 
young olive sapling yielded a l e a f to the dove. B u t 
saving of meu in another week from tho catastrophe, 
as Hiaisadru implies, was quite impossible. Genesis 
implies all wild nature, vegetable and animal, away 
from Armenia, to have hail nearly a twelvemonth's 
start of Noah and his cattle. These wars taken in 
November from the hottest parts of the old world, 
a n d having grounded, they were hointed up above 
the clouds, to pass the Bummer imprisoned t i l l t h e 
next November, iu the coldest climate of this 
renewed and warmer world. 
It is astoundiug to think of S i inuel Graham 
Wilaou living 15 years at Tabriz as a missionary, 
le iving the timbers Nouri h a d found, as deceiving 
aomebody. Whence ou e a r t h does h e suppose them 
brought to the snow, 15,000ft. above Baa-level f 
What was he a missionary of i Seemingly of Prof, 
lionney's creed, or the antieatastrophist L y e l l , 
before he tumbled down and b r o k e his neck. 
I u quoting the missionary Wilson (p. 39), I was 
quite awarb that hiH first Btory about Mount Ararat 
was a blunder. I only me mt to refer to Nouri'a 
upon m y letter of August 11, contained in your 
two following numbers, I would firstly say that it-
is inconceivable that heathen nationB can have been 
influenced by Christian missiouariea to believe and 
narrate the story of the Great Flood, and some-
times of the F a l l of Man that preceded it, without 
being influenced b y them also to believe aud narrate 
something about the Saviour Christ andll iadoctrino. 
Y e t there is the tradition running all round and al l 
over the world among nations and tribes that show 
no traces of Christian doctrines or observances, or of 
Jewish ones either, or oven of those grafted on 
Judaism b y Mohammed. 
I omittod in my former letter to aay that when 
I asked Mrs. Isabella B ird Bishop, who has Bpont 
thirty years of her life i n travelling over Asia in all 
directions, whether she had personally come across 
legends of the Flood among Asiatic people, her 
answer w a s : " T h e y all have i t . " Aud similarly, 
wfceD, in 1896, 1 told Mr. J . Owen Dorsey, who the 
year before had presided over the Autbropological 
rection of the American Association, aud has written 
learnedly upon divers Red Indian tongues, that 
I had just read in verso the Oj ibway legend of 
Nanabusha, who restored the dry land and its i n -
habitants, both men and brutes, after all had been 
swept away b y a flood, he Pa id in roply: " I meet 
with the name story among all the Indian tribes." 
Now, Humboldt recordB in his book upon t h « 
Orinoco that the traditions of the Deluge existed 
among the Tamanaca and Maypuros aud many other 
tribes in that region, although upon careful search 
(aa I have read in the said volume) he could find no 
rosail-boaring strata that could have given origin to 
the tale, and these tr iboB, as he tells us, claimed 
descent from one man and ono woman who were 
saved on the t o p of the mountain called Tamamcit. 
Again, Pastor Boressen in 1870 was giving an 
account to a Free Church folk of Aberdeen of his 
mission in company with two other evangelists to 
the Sautals (an Indian hil l tribe), begun ten years 
before, when they had never heard a word of the 
Gospel, and were cut off by language aud manners 
from all intercourse with Europeans, and I beaid 
him tell two primitivo traditions of this people. 
Their first parents, said they, were placed i n a most 
beautiful garden b y the spirit of good ; but the 
spirit of evil came aud tempted them to partake of 
a forbidden drink. They yielded, a u d were punished 
b y boing driven from trie lovely garden to dwell in 
the outaide world. T ime went on, and men became 
very numerous, but also great sinners. T h e spirit 
of good in auger destroyed a l l but seven men and 
seven women, who escaped i n a boat, and became 
the progenitors of the Santals. Again, H u g h 
Miller, the eminent geologist (" Test, of Hocks," 
p . 288), among other legends of the Flood, quotes 
ono from the Scandinavian Eddas aa fol lows:—Ou 
the death of the great giant Y m i r , whoso flesh and 
bones form the rocks and soils of the earth, and 
who was B l a i n by t h e early goda, his blood, which 
now constituted the ocean, rushed so copiously out 
of his wounds, that all the old race of tbo lesser 
nam's, his offspring, were drowned in the flood 
which i t occasioned stive one ; aud ho, by escaping an 
board his bark with his wife, outlived the deluge. 
Now, in the first story, the fact that those* 
Brazil ian tribes give the name of the mount"*:,! of 
rofugu as identical with ono of their own names 
shows t h a t they c .u ld not have borrowed the story 
from a Christian or Jewish source ; aud so, too, tie-
fact that the Sintuls declare themselves to be the 
descendants of t h e saved pair proves that tho 
tradition is a native prlnneva] ono. And, taking 
the three legends together, unaccompanied a.; they 
are b y t h e least traco of the distinctive tenets' or 
ceremonies of either Christians or Hebrews, and 
prevailing among nations far removed by language 
and space for long ages from both, the common 
pith of each legead must have been handed 
down from a timo when HrazilianB, Santals, and 
Norsemen all dwelt together. I I u t this is a time of 
which tho Bible uloue succinctly tolls UB, aa part of 
a consecutive hiatory (though i t ia borne out a l s o by 
t h e cuneiform tablets) when a l l men wero iu Shinar 
a u d Mesopotamia. Aud how, even t'e-n, could 
they h ivo communicated t h o tradition of the Deluge 
to one another, uuless the liiblo record (bornoout 
by tho tablets again) ia true—that thou ull men 
Bpoke tho same language ? Aud is it conceivable 
t i n t thia i s true, and y e t that t h e story of the event, 
which the Bible just previously records is untrue '-
184 E N G L I S H MECHANIC AND W O R L D OF 8CTENCE: No. 1802. O C T . 0, 1899. 
LETTERS TO THE EDITOR. 
— — 
[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as bricjly us possible.] 
All communications should be addressett to the EDITOR of 
the ENGLISH MECHANIC, 832, Strand, W.O. 
•#* In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, will oblige by 
enentioning tks number of the Letter, as well as the page on 
which it appears. 
" I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
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T H E R E P O R T O F T H E S A V I L T A N P R O -
F E S S O R F O R 1S98 — T H E G R E A T G L O B E 
A T S W A N A G E — T H E A G E O F T H E 
E A R T H — L U N A R O R A T E R N E A R 
T I M O C H A R I S — S T A R M A G N I T U D E S — 
T H E T E L E S C O P E — T H E D I P L E I D O -
S O O P E — P O E T R Y O R P H Y S I C A L 
F A C T P — T H E D E L U G E — T H E 
M O S A I C A L D A Y — L I G H T ( A N D 
D A R K N E S S ? ) I N A N E B U L A — T H E 
" A U T H O R I T Y " O F T H E R O Y A L 
A S T R O N O M I C A L S O C I E T Y - B I C Y C L E S 
A N D P E R A M B U L A T O R S — T H E N I N T H 
S A T E L L I T E (?) O F S A T U R N . 
[•12890.]—Tim annual report of the Saviliau Pro-
fessor to tho Visitors of the Univorsity Observatory 
at Oxford follows on somowhat familiar lines, the 
measurement and reduction of the plates for the 
Aatrographic Catalogue constituting its most pro-
minent feature—586 plates out of the 1,130 required 
have boeu measured, and 525 of them completely 
reduced. Incidentally I may remark that Prof. 
Turner has found that he sometimes gets between 
300 and 400 stars on a plate 2° x 2° with only 20 
seconds exposure, and that with three minutes ex-
posure iu the region of this area, whose centre waa in 
R.A. 19b. I3m. and 29" North Declination, no less 
than 2,410 stara were meaaured. To avoid having 
an unnecessary number of stars on the plate, it has 
been found necessary to reduco the time of ex-
posure. As ;the result of tho laborious investiga-
tions carried out by Prof. E . C. Pickering, of 
Harvard, it has been found that with a photo-
graphic doublet lens large fields are obtainable 
sensibly free from optical distortion. This boing so, 
the Savilian Professor regards the scheme of the 
Astrographic Chart with its hours' exposure of 
plates embracing regions only 2° by 2°, is more or 
fosa a waate of time and labour, and has indefinitely 
postponed the taking of these long-exposure plates. 
The rest of the report may be aummansod by saying 
that the great dome is so leaky that it is to be re-
placed by a new one costing £440, and that Prof. 
Turner continues to iusiat on the urgent necessity 
for a roBidence at the Observatory. One reason 
given for this is its unprotected state ; in illustration 
of which it is mentioned that several windows 
have been broken by bullets from catapults. 
Whether undergraduates are suspected of this 
gross] misuse of an aueient weapon, or whether 
it is supposed to be the work of the ubiquitous 
British boy, ia not mentioned. In conclusion, I 
must not omit to mention tho valuable addition to 
the Obaervatory Library, in the shape of the books 
of the late Mr. George Knott, F .R .A.S . , which have 
been aquired from hia executors. 
Can any brother-correspondent furnish me with 
information concerning the great globo at Swanage? 
A friond of mine has sent mo a photograph of it, 
unaccompanied, however, by any detaila or explana-
tion. From certain data cut on a Blab on a wall in 
front of it, it would acem to have been erected for 
some astronomical purpoae, and hence I am curious 
to know its history, and the Bpeciflc object for 
which it was constructed. 
As I can scarcely be accused of any disposition to 
depreciate or undervalue mathematics, I have no 
hesitation in expressing my gratification at the direct 
way in which Sir Archibald Geikie has joined issue 
with Lord Kelvin in his admirable address on 
"Geology delivered at tho meeting of tho British 
Association at Dover. As I havo had occasion to 
remark before in these columns, too many people 
are apt to imagine that because the equations of a 
great mathematician are irrefragable, that hence the 
conclusions which they were framed to establish 
must be equally indisputable, wholly ignoring the 
fact that everythim/ depends upon the soundness of 
.'hedattt on whieh they are founded. Viewed in this 
light, and considering our curious ignorance of the 
solar temperature aud of the rate and method of tho 
sun's cooling, Lord Kelvin's calculatious, however 
elaborate and ingenious, Beem very little better than 
worthless as furnishing a categorical determination 
of, or even probable guess at, the real age of tho 
earth. 
As I am far away from my own home and 
observatory, I am in no position at preaeut to reply 
to " R. P ." (letter 42S39, p. 134) on the question as 
to the existence of hia small crater near Timocharis. 
I will look for it on mi return. 
As by " the greatest magnitude star " I presume 
that " Silverplume" (letter 42810, p. 134) means 
tho smallest star visible in bis 2-85in. achromatic. 
I may Bay that he ought to be able, with a power of 
120 or upwards, to glimpse, by fits, on a moonless 
night, a star of the 11*5 magnitude. For the reason 
given in my previous paragraph, I cannot furnish 
him with such a list of stara as he asks for, but can 
only Bupply one of a few of the brighter onea. 
Of the firat magnitude Aldebaran aud Altair, 
i3 (leiiiinorum, 1°1; lt9guluB, 1 • I; i Percoi, y Orionia, 
and 0 Tauri, all 1 '9; . Arietia, 2; X, Orionis, 
y Geininorum, and • Hydrio, 2; Polaris, y 1 Audro-
mediu, and s. Orionis, 2'2; ,3 Caaaiopeiie, and 
', Cauia Majoria, 2 4 ; a Ceti and % Liporis, 2°7 : 
y Pegasi, y* Ceti, v Tauri, and f I'eraei, 3 -0; 
(3 Trianguli, y Persei, and £ Persei, 3"1 ; S Andro-
meda) and £ Geminorum, 3-4 ; i Ceti and f CaBSio-
peim, 3 0; ft Andromeda; and y Tauri, 3'9; 
a Geminorum, 4 0; o Pisoium aud J 1 Ceti, 4 4; 
t Pisciuin, 4'5; o Piscium, 4-0 : 20 Ceti, y" Andro-
medic, and 6 Caucri, 5 -0; 51 Geminorum, 5'4; 
67 Ceti, a Arietis, and J Cancri, 5 5; m' Tauri, 5 8 ; 
99 Tauri, 3 Cancri, 19 Sextantie, aud 55 Leonis, 6 0; 
28 Tauri, d' Cancri, and p* Leonis, 6 2; 3 Arietis, 
16 Tauri, A* Tauri, 3 Geminorum, 8 Geminorum, 
and 30 Sextantis, 6 5; 83 Cancri, 6 6 ; 11 Tauri, 35 
Virginia, and 94 Virginia, 6 7; 7 1 Ceti, 6 8; 34 
Sextantia, 7'7. Thia is as far as I can carry the 
matter in the abbence of the " Harvard rhoto-
motry," which, of course, I have not with me 
here. Aa I have spoken of Aldebaran and Altair as 
boing of thefirst magnitude, I may juBt add that stars 
brighter than the two mentioned have fractional 
magnitudes assigned to them. Thua Arcturus is 
said to be of the 0 0 magnitudo, C ipella and Vega 
both 0 2, Rigel 0 3, and Sirius (the brighteat atar in 
the heavenB) — 1-4. 
I cannot anawer query 900S4 (on p. 144) for the 
simple but sufficient reason that I have only the 
number of the E N O L I S I I M E C H A N I C for the current 
week at the place whence I am writing, and have 
not the elighteat idea what Mr. Clarke's letter 
(42784) was about. 
Certainly "Tempua" (query 90695, p. 141) can 
obtain the time within two or three seconda with the 
dipleidoscope—but only at apparent noon on a 
sunny day. 
I scarcoly remember a more disingenuous dis-
putant than Mr. Garbett (vide letter 12875, p. 153). 
My reference was to Psalm cxiv. 3 and 1; in 
tho latter of which we read: "The mountains 
skipped like rams, and the little hills like lambs." 
Now, either this is a statement of physical fact or it 
is not. "Tho eorthquakos that accompaniod the 
exit of the Iaraelites from Egypt" havq their 
existence in the imagination of your correspondent 
only, for asauredly the Bible says not one syllable 
about them. The evil fashion of making blatant 
assertions in tho hope that their readers will not 
trouble to check or verify them, is ono which cannot 
be too strongly condemned. Any ono must be 
childishly ignorant of the very rudiments of geology 
and paheontology, who can believe that bone caves 
(such for example as Kent's Hole at Torquay) were 
filled with the remains we find stratified its them 
in a few weeks, montha—t r, for the matter of that, 
thousanda of years either. 
Mr. Rouse, who follows him, in letter 42876, 
apparently orrs through orass ignorance alone. 
Whom does he expect to believe that the shells 
found at an altitude of 15,000ft. on the Pamir 
Mountains were depoaited by the legendary 
Noaehiau Deluge ? And how does he correlate the 
alleged salvation of one man and his wife, that of 
the seven men and seven women, the re-creation 
of both men and brutes by Nanabusha, &c, with 
the tradition preserved in Geneaia? But 1 must do 
him the credit of admitting that he simply errs 
apparently from knowing nothing whatever of 
BCienco, natural or phyeical. 
Mr. Hardy (letter 42877, p. 159) may rest assured 
that the compiler of the story from the account or 
accounts of the Elohiatio and Jehovistic narrativea 
of the Creation which have come down to us in 
Genesis, believed that the visible universe was 
created in seven literal days of 24 hours each, and 
that that narrative was not left to deceive mankind 
until Mr. H . was raised up at the end of the 
19th century to reveal its nature and true signifi-
cance to mankind. Why, I thought that we wore 
commanded to reat on the seventh day, specifically 
because "in eix day a the Lord made heaven and 
earth, and reated on tho Beventh day." If this was 
Mr. Hardy's "coBmic" one, I can only complain 
that I , for one, have failed to enjoy so long a 
period of rest, aud alas ! how many poor creatures 
there are who would have been only too thankful 
for it! 
It would be a mere waste of time to notice letter 
42378, p. 159, further than to Bay, in connection 
with ita concluding paragraph, that if, as is practi-
cal ly certain, the new star which appeared in tho Great 
Nebula in Andromeda in 1S84 was immersed in the 
nebula, it would enjoy a perpotusJ light of vastly 
inferior brilliance to that of ita own self-luminosity, 
and not have any evenings at all. 
In Mr. Wood's letter 142895) on " The Mistakes 
of Authoritiea," on p. 103, he refers to " An ex-
ample furnished in the Monthly Noliees of 
the Royal Astronomical Society, Vol. L V I I . p. 73." 
But as he does not give the slightest hint as to the 
nature and character of this example, and I have no 
means of access to the R.A.S. publications at the 
place whence I am writing, thia conveys little or 
nothing to my mind. When, however, your corre-
spondent talks of " errors possibly s'-ictioned by 
that learned body," it may be as wei. to inform 
him that the authors of papers which appear in our 
Monthly Notices and Memoirs aro alono responsible 
for any atatements they may contain, and that the 
Society qui Society does not sanction ollioially 
either their statements of fact or possible mistakes. 
By the bye, a sentence Beoms to have dropped out 
of Mr. Wood's communication altogether; for in 
the sentence beginning: " Iu Nature, Vol. V. p. 
422," he speake of " Observations pertaining to this 
Bubject." What subject 'i 
I may tell "Rota' ' (query 96759, p. 1GH) that 
legally perambulatorB have no more right on a foot-
path than bicycles, both being whoelod carriages, 
but that the police wink at their presence. The 
Highway Act contains the information your querist 
needs, I have before now invoked the aid of the 
police to remove a perambulator when tho footpath 
has boon obstructed by two of thoin being driven 
abreast. 
It happened, oddly, that a very short time since, 
an old friend of mine, a well-known astronomer, in 
writing to me, asked substantially the same 
queation as that put by Mr. Hindawsor (in query 
96773) on p. 169; but I could only tell him as I 
now tell my querist, that from the day that the 
announcement of the alleged discovery of a ninth 
satellite to Saturn was mado dowu to tho instant of 
thia present writing, I have hoard nothing whatever 
more about it. If my memory serves mo, its dis-
coverer pronounced that it must either be a ninth 
attendant on the ringed planet—or aomething elae ; 
the former for choice. Dickens speaks of 
"Theatrical stars, who come out—aud go in 
again," an example, apparently, followed by 
" Phoebe." 
A F e l l o w of the R o y a l Astronomical Society. 
x L Y R i E : T O M E S S R S . E S P I N A N D 
E L L I S O N . — i L Y S 2 S . — L I G H T P O I N T S 
ON T H E M A R E C R I S I U M : T O M R . 
G O O D A C R E . 
[42897.]—MAT I , as a small telescopiet, express 
my gratitude to Mr. Espiu for his interesting data 
and diagrams about « and e Lyra' in hia letter 
No. 42S73 '! These objocta are beautifully situated 
just now for the amateur's evoninp; houra, and the 
information so kindly tendered by Mr. Isipin is just 
what I wanted, in common, no doubt, with many 
other owners of small teleacopos. Though with 
apertures much below 4in. we can hardly follow 
him into the regions of tho D jbdissima, yet the other 
objects are not out of our reach, as I can asaort 
from my own experiencea, for ou S »pt. 27, about 
10 p.m., when the air waa beautifully clear after 
the thunder-shower which had passed over London, 
I succeeded in distinctly glimpsing the companion 
to Vega with power 50 of my 3}ui. Gregorian by 
Short, making Buro about it by estimating its P. A. 
and diatance exactly aa now given by Mr. Espin, 
without any previous knowledge of ita whereabouts 
whataoever; and on Sept. 30 I glimpsed it again 
with the same power. Thia I owo to an excellent 
advice raoat kindly given me by Mr. Elliaou—viz., 
to use low powers for faint eomites to bright stars. 
In the same way I have now auocoeded iu seeinpr 
the companion to Polaris, though bufore it resisted 
all attempts with high powcrB. I am sure I have 
Mr. Elliaon's sanction iu repeating his most usoful 
hint for the benefit of othera, knowing what a 
delight thia amiable and exporionced observer takes 
in assisting Btudents with inferior instrumental 
means. 
As regarda tho other object dealt with by Mr. 
Espin, « Lyr;e, tho two doublea must certainly be 
within reach of email achromatica, as my Gregorian 
divides them both neatly. The lOth-niag. star be-
tween them, not depicted by Mr. Espin, is conspicu-
ous, but of the Dobilisaima I have as yet seen none. 
The mystery surrounding the supposed fainter 
eomites of Vega, seen by BO many experienced 
observers in common with Mr. Ellison, ami not Been 
by equally great observers in common with Mr. 
Espiu, Boorna very fascinating. My further en-
lightenment on this subject will, I am sure, interest 
all who delight in gazing at that incomparably 
beautiful sun " Vega." 
I should like to take this opportunity of asking 
Mr. Goodacre, or anyone elae, lor kind information 
about the following observation on the moon. On 
Aug. 22, at about 10 p.m., I j day after full moon, 
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I noticod, iu very clour air and with p. 135, on the 
southern part of tfao Maro Cris ium, a number of 
faint points of light, porhapn a dozon or moro. O n 
looking raoro intontly, these points appeared to be 
crossings or bends of still fainter linos of light, 
running parallel and cutting ono another in almost 
regular rhombs. T h e y wore plainest in the south-
eastern part, gradually dying away towards wost, 
and not viriible northwards of I ' icard. A n y expla-
nation wil l bo gratefully received. 
C . H . S t i e l o w . 
T H E G R O U P a L Y E 7 E , 
[ 4 2 S 9 S . ] — T H E K e y . T . E . E s p i n wi l l find a 
diagram of this group, accompanied by an ex-
haustive historical account up to that date, in the 
OSteneUry for Dec. 1880, by tho late M r . Honry 
Pratt , of Brighton, and M r . .T. Gledhi l l , of Bormor-
sido. T w o of tho stars shown in M r . Espin's 
diagram, preceding the Dobilissima, appear to be 
Liniont 's stars, marked H and I in M r . Pratt's 
diagram, in which thore are also some Btars follow-
ing the Dabiiissima that soem to be missed by M r . 
E s p i n , ono of thorn ( I I ) being soon by the late M r . 
I I . Sadler and myself independently. 
BelfaBt, Sept. 30. I s a a o W . W a r d . 
Singed fealhors upon tho doad birds markod tho 
co.irse of tho oloctric discharge. 
Could this havo beon a secondary discharge due 
to induction, the primary flish occurring botween 
clouds immediately overhead ? 
R . G r e e n w o o d P e n n y . 
[42002.] — T H E R E was a thunderstorm hero 
(Dublin) on tho afternoon of the :10th ult. I noticod 
whilo watching the lightning that tho smoko from 
the chimneys was crossing tho stroet iu the opposito 
direction from tho clouds. After a timo thoro was 
a change in the direction of tho smoke, which seemed 
to movo in the same direction as the clouds. On 
thischaugo tho thundorstonn ceased, except for one 
long peal several minutes later. I shall bo glad to 
know if anything Bimilar has been noticod else-
where. W . H . S . M o n c k . 
[42899.] — I N the Astronomical Jlegister lot 
December, 18G4, is a drawing of this group by 
Dawes, which agrees very fair ly with that of M r . 
E j p i n . I t represents tho group as seen at Admiral 
Smyth's Observatory (apparently) in 1S33. I n 
M r . D i w e s ' drawing a Btar is given north pre-
ceding M r . E i p i n ' s No . 5, which is not in M r . 
E j p i n ' s sketch. Tho rest of his stars correspond 
with M r . Espin's . There is a sketch by A . H a i l in 
Chambers' "Handbook," 4th ed. V o l . I I I . p. 42, 
which differs somowhat from both. R . J . R y l o . 
V A R I A B L E S T A R O B S E R V A T I O N S , \ 
S E P T E M B E R , 1 8 9 9 . 
[42900.]— T OASSiOriii.i: has been deolining for 
the last five months, and is now nearly at minimum 
brightness. I t was observed 11 "3 magnitudo, 
Septembor 27. 
K Aurigns. This star has gone down more than 
five magnitudes in four months. T h e light curve 
being very regular, on September 28 it was 12'4 
magnitude, and for the next two or threo months 
wil l be a very faint and difficult object. T h o 
minimum wil l probably occur in November. 
T Auriga:. T h e place of this variable is again 
coming into a convenient position for observation. 
I t wa3 looked for on Septombor 20, and no trace of 
tho star could be seen, though the air was vory clear. 
O n February 12, 1892, this star was 3 G magnitude, 
and now it has completely disappeared. 
S CoroiKu has gone down about four magnitudes 
during the last seven months, and was 11*8 magni-
tudo Soptember 20. I t was Bmall, faint, but well 
defined, and is getting toward a minimum. 
R Ursa; Minoris has of late beon unusually faint, 
and was 10'1 magnitude on Soptember 20—this is 
the faintest record sinco observations began, Nov. , 
1891. T h e entiro light-range of this star is less than 
two magnitudes. 
T Draconis passed a maximum, S 0 magnitudo, 
August 1G. The interval since the previous maxi -
mum, J u l y 2, 1898, is 410 days. 
S Cygni having now boon invisible for five months, 
the reappearanco may be looked for during October. 
• Instrument in uso G'l in . equatorial refractor. 
Weather haB continued favourable, and observations 
been made on sixteen nights. O . E , P e e k . 
Rousdon Observatory, L y m e Regis. 
T H U N D E R S T O R M S 
[ 4 2 9 0 1 . ] — N O T I C I N O some lettors in " Ours " 
rocontly rolatiug to lightning phenomena, I think 
t ha t perhaps the following may interost your 
readers. 
During a thunderstorm which occurred ono day 
in August of Ia«t yoar, a gamekeeper took sholter 
in a cart-shod adjoining some other farm buildings 
situated upon the top of a hil l in the parish of High 
Beckington, N . Devon. A t a distance of about 16 
yards, and under tho spreading branches of a tall 
elm-tree, a number of fowls woro clustered togethor, 
6holtorod by a bank and somo eldor-bushee. Tho 
keeper was looking at tho poultry, when a vivid 
flash of B g h r n i f occurred, followod instantly b y a 
craBh of thundor. Simultaneously ho received au 
oloctric shock, which he describoo as " though somb-
ouo had struck him violently over the knees." H e 
then noticed that two of tho fowls wore lying dead 
upon tho ground, and sovoral others a few foet dis-
tant woro scon to " spin round and round and flutter 
on the ground " ; but thoy Bpeodily recovered. T h a t 
evening I hud tho unique experience of dining off a 
pair of fowls killed by li(-htning. 
I visited the scone immediately after the storm, 
and what Btruek mo as remarkable—knowing that 
an electric discharge always follows tho line of loast 
resistance—was that neither the elm-tree nor tho 
adjacent buildings woro Btruck, and that tho fowls 
w t r s killed beneath foliage which escaped injury . 
A B S O L U T E Z E R O O P T E M P E R A T U R E . 
[ 4 2 9 0 3 . ] — T H E R E have boon numerous references 
to tho above in lottors lately, and the arguments 
supposed to establish tho oxistonce of the zero havo 
been put forward more or less completely. Now, 
I aBk, is an absolute zero conceivable ? C a n wo 
possibly imagine such a degree of cold that it cau 
be no colder r I contend that it is as impossible as 
to conceive of timo, a timo bofore which was no 
time at al l . H a s anyone gone to the other extremo 
and put a limit, or fixed an absolute maximum of 
heat ? I t would seem quite as logical. *' J . M . W . " 
(letter 42894, p. 102) says the absolute zero can be 
looked upon " as a point where a l l motion of the 
molecules and atoms ceases," and goes on to 
say " and consequently as a temperature bolow 
which we cannot go." Does this follow as 
a consequence at al l f I cannot soe the con-
nection. Would it not be as truthful to say that 
at a temperature of so and so everything with 
which wo aro acquainted exists in a state of gas, 
therefore, nothing cm be one degree hotter! 
" F a h r e n h e i t " based his thermometric scalo on a 
supposod absolute z iro , bringing it into a good deal 
of ridicule, and making it meaningless. W i l l not 
the same fato ovortako those who assume tho latost 
" zero,"" found a scalo upon it, and say that ice 
melts at 273-14 " absolute " ? 
Perhaps it is my obtuseness that prompts these 
quostions, or it may be that a "l itt le knowledge, 
ici.," according to tho old Baying; but may I aek if 
this lateBt theory bears examination, and satisfies 
such men as your correspondents " F . R . A . S . " or 
W . H . S. Monck ? P . J . G . 
G E N I U S A N D H E R E D I T Y . 
[12904.]—ON p. 152, Prof. Axonfeld's theory that 
all men ot genius are first-born sons is montionod ; 
and tho list of great names which follows seoms to 
afford groat corroboration. O n testing the hypo-
thesis, however, ono finds it somewhat delusive, 
for many eminent men havo not enjoyed the ad-
vantages of primogeniture. Thus , amongBt those 
who were not, I think, tho eldest sons woro 
Dilhousie , Clarendon, tho Titts . Walpole, Wilber-
force, Gladstone, Bach , Bellini, Mozart, Cherubini, 
Wagner, Schubert, Calv in . Butler, Tay lor , Milman, 
Chatoaubriand, North, Montaigne, Beaumont, Do 
Qi incey , Coloridgo, Scott. Boylo, Humboldt, Bacon, 
F r a n k l i n , Thackeray, Shoridan, Tonnyson, V a n 
Dyc k , Kembraudt, Sherman, Washington, Wallace, 
Peter tho Great , Wellington, and Napoleon I . 
Indeed, it appears to me that tho hypotboais would 
bo quito uutouablo woro it not that men of gonius 
who novor had any brothers or sistors aro included 
amongst the " first-born." One is obliged to admit, 
however, that theso other children must have boon 
nonentitios, because they weren't even born. 
J . D o r m e r . 
T H E R A T A S A P R O P A G A T O R O F 
D I S E A S E . 
[ 4 2 9 0 5 . ] — W H E N tho Health Officer of M a n -
chester recontly proponed, as a precaution against 
pluguo being introduced by moans of vessels from 
the Mediterranean, that rats should bo extirpated, 
tho proposal was in certain quarters derided. These 
attempts to ridiculo tho suggestion do not, however, 
seem to have found an echo in Bombay, whore tho 
evidence in favour of what may bo called the rat 
theory is regarded as quito unassailable. The subject 
is roferrcd to in some of tho Indian papors to hand 
by this week's mail, and it is mentioned in support 
of tho Manchester official that in Canton tho local 
authorities paid largo rowards for tho destruction of 
these unploasing rodents, 20,000 of which woro as a 
consequonco accumulated outside one gateway alone. 
I am told by a goutleman who has made a pro-
found study of tho plague, and who has Ultimate 
personal exporienco of ono of t h e B o m b i y epidemics, 
that no possible doubt can exist as to the mild 
manner in which the disease first presents itself. 
There is, it appoars, ono type of plague known as 
J'tstis bcnigti'inst the virus of which is not of suf-
ficient strength to endanger human life until a 
generation of rats has been killod and a generation 
of men mildly attacked. This is followed by 
malignant plague, when all but a few of the 
sufferers aro carried off. T h e n comes tho period of 
decline, the various stages covcriug in the case of 
the throo Bombay epidomics just thirty weeks— 
from October to A p r i l . 
I suppose we are all familiar with tho old wives' 
notion that tho advent of rats to a house is the pro-
cursor of death'( I wonder if superstition in this 
caso, as in so many others, rests on a misundorstood 
fact ? A l e c . 
T O O L - G R I N D I N G M A C H I N E . 
[42900.]—IT is possiblo this is the only one on the 
markot, and that M r . Ilsloy is an independent i n -
ventor. I f Bold cheaply, it may havo a ready sale. 
I wiah, however, to point ont that it appears (to 
all intents and purposes) in Vo l . X X . , at p. 21. I 
made ouo then in wood, and havo used it occasion-
ally during tho last 20 years, adding to it a devico to 
prevent tho stono wearing through uuoqual pros-
sure. I now grind entirely by hand, and without 
guide, unless for Blido-rest tools, when I sometimos 
use the block suggosted by " J . K . P . " N o . 7. 
M I L L W R I G H T ' S " W O R K . 
[42907.]—Fios. 5S. 59, and 01 (p. 150) exhibit a 
defect in design which is only too common. I allude 
to the bevelled ends of the set-screws. 
Though less important, perhaps, for Iooso collars 
than whon employod to fix work through which 
power is transmitted, as a matter of principle, the 
end of a set-screw Bhould always be turned 
cylindrical for a distance, say,. ' . th groator than the 
depth of a corresponding cylindrical holo in the 
shaft. Whon properly fittod, thero is no tendency 
to wedge the screw out as in the common plan, and 
there is no comparison if, as is sometimes the caso,. 
any power has to be transmitted through the sorew-
point. 
Hero again, however, would be bad practice : a. 
screw-point should not be used to prevent rotation 
under such conditions, but merely to prevent sliding, 
tho rotary force boing transmitted by a key. 
G l a t t o n . 
L E V E R A G E O F T H E L O C O M O T I V E 
D R I V I N G - W H E E L . 
[ 4 2 9 0 S . ] — T H E last threo lines of the article wi th 
this title (soe p. 154) are incorrect. A locomotive 
piston is always moving iu one direction, though at 
varying velocities, in relation to the ground—in-
cluding the doad contros. G l a t t o n . 
C O L E ' S B I C Y C L E B R A K E . 
[ 4 2 9 0 9 . ] — P L E A S E allow me to thank M r . Burton 
for his expression of approval of my bicycle brake, 
and for his kind suggestion of improvement. I 
cannot, however, say that it commends itself to tho 
judgmont of T l i e I n v e n t o r . 
I M P R O V E M E N T O F H O W A R D ' S 
" G A R D E N C I T Y . " 
[42910.]—MB, E D W A R D H O W A R D ' S book callod 
" T o - m o r r o w " gives a scheme for purchasing 
about 0,000 acres of land, and building on 1,000 of 
thom a model city for 32,000 pooplo, which is 
never to increase, but bo conn" nod to a circle of 
2,'1S0 yards diamotor. A rai lway incloses this 
circle, aud immodiatoly within it aro sites for 
factories, about 50 yards deep and above four miles 
long. With in thom tho dwoll ingB form a town 
about half a milo deep, surrounding a park of 
145 acres. I n tho vory coutro of al l are six dotachod 
buildings, not planned but marked town-hal l , 
concert-hall, l ibrary, museum, thoatro, and 
hospital. Thoy aro thus far romovod from tho 
town, but six roadB called boulevards load from 
their centre to its rai lway boundary. F i v e circular 
rWfr»MW cross them, and thoro aro 12 minor roads 
and 18 streets, outting up tho dwellings into blocks 
of Borne 8 or 10 acres apiece. Tho two boulovards 
shown are named after Columbus and Newton ; the 
two roads after Shakospere and Milton; and the 
three streets after Ke lv in , Edison, and Froebel. 
T o the whole arrangement of the city, thus 
turned inside outward, and to tho naming and a l l 
details, I havo tho strongest objections, and submit 
a widely different plan. A n y railways or canals 
ought, I think, to run through tho city instoad of 
round it. Thoy Bhould bo in its thoroughfares, of 
which ho really plans only three. I f its size be as 
unaltorablo as an old fortified city, tho public 
buildings would bo bottor on tho six gatos of ontry ; 
but I think limited cities aro of the past, and that 
modern onos should bo froo to oxpanu. Tho parks 
should be outside, botwoon tho oxpanding arms, 
which may very woll be six in number, tho town 
being not allowed to spread i n al l diroctiono, but 
only liko a six-rayod Btar. T h e n tho thorough-
fares should bo universal, every road ex-
tending all through. But I oppose every 
curved road, making all rooms wodgo-shaped as 
in our " crescents." Circular Btroets woro novor 
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orninisciont Mr. Garbett himBoIf Baying "tho now-
world that appeared in tho Andromeda nobula in 
1881"—and so on. I n commenting on this (lottor 
•12890, p. 181), I never for an instant droamod of 
attempting to verify tho dale of the. apparition 
as given by M r . Garbett himself, becauso it 
was utterly irrolovant to the question at issue. I 
mysolf repeatedly obsorvod tho star as woll as Mr. 
M a w did, and, although it was not situated abso-
lutely contrally in the nucleus of tho nobula, it was, 
to my oyo, ovidontly immorsed in it, and, this being 
so, it ia idle to taik of even a dark body expo-
rioncing the phouoraona of day and night, or 
ovoning and morning, whon mrroundrd by light. 
Howovor, as it was vividly nolf-luminous, and 
itsolf a sun, this really mutters, for tho purpose of 
legitimate argnmont, nothing whatever. 
I n reply to query 00911, p. 258, I quite fail to BOO 
how tho dial suggested by " A . S. L." could bo 
geometrically constructed—or, for the matter of 
that, mechanically oither—owing to tho inequality 
of tho motion of tho sun in tho plane of the Equator . 
I n using tho shadow of a gnomon to dotormino time 
wo must use tho actual sun and apparent day, and 
your corrosyiondent must know, e.g., that its length 
on, say, March 10, 11)0-1, wi l l certainly not be 
I d f t i r a l with that of March 10, 1800. 
I think that if " R . A . " (quory 00947, p. 250) wi l l 
got a plano-convox Ions of l in . or lens in focal 
Je11,T11 j , and insert it in tho pivot of his transit 
instrument, witli tho convex faco outwards, ho wi l l 
lind tho field fairly well lighted with the ordinary 
little buU'n-eye lantern supplied with such instru-
ments. Again, though, I must Bay that Km is on 
the assumption that tho diagonal rofloctor in tho 
telescopo betweea the pivots is in order, and has not 
become dull or ocrapod. 
A F o l l o w of t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
C O L O U R S O F S T A R S . 
[42071.]—A T H A I J I E D eye can no doubt see 
distinctions in colours which are not visible to 
ordinary persons ; but the groat difference of opinion 
between apparently competent obsorvors as to the 
colours of particular stars loads mo to think that 
imagination is not wholly inactive in the case. A s 
to tho live stars mentioned by M r . El l i son in 
his letter 42018, on p. 2-31, Uv. week, four of 
t h a n seem to mo to be white stars without the 
bluish tint which ho mentions, save that a white 
star scorns to me always to assume this tint when 
viewed with a high magnifying power. Tho fifth 
star, Eigol , however, scorns to B M always to exhibit 
this flash of blue, which is noticed by M r . Webb. 
M r . El l i son will find distinctions between the spectra 
of theso five siars noticed by Miss Manry . Rigel 
belongs rather to the Orion type (the B of the 
'' Draper Catalogue'') than to tho ordinary Sirian ( A ) . 
O f tho four brightest stars (after Sirius) visible in 
this country, Arcturus, Vega, Capella, and Rigel , 
it is worth noticing that the " Harvard Photometry " 
places Arcturus firBt and Rigel last,- while tho 
" Oxford Photometry" exactly reverses this. H a v e 
the colours of stars any effect on these methods t 
W. XL. S . I f fonck . 
O M I C R O N C Y G N I — A P R E T T Y P A I R -
N E W C O M I T E S T O £ 2 7 0 7 , A N D 15 
C E P H E I — T H E R I N G N E B U L A I N 
L Y R A — T H A N K S . 
[42975.]— O M I C I J O N C Y I I K I is a fine wide objoct 
for a small tolescopo. o* is of mag. 3'7, and pole 
orango. Tho most distant of tho two stars is o 1, 
and is of tho 5th magnitude, and the noarer is 
0 5 mag. Both theso stars appoar bluo by contrast. 
E u p h a m has added several distant comilcs, 
which are lottored b, c, d, e in the diagram inclosed. 
On Sopt. 20, 22, and 23, in bright moonlight, I 
ro-exauiieed this objoct, and noted one or two 
things which may be of interest. 
The most distant star of the group, <>' (which is 
too far away to be Bhown in the diagram) has a 
faint comet for which I got roughly the following :— 
A B . P . = 251 8° D . 36 1' Mags. 5, 13. 
Burnham's comts d is itself double, which I 
estimated as— 
d 'l\ P . = 2 C 8 ° ± D . y ± Mags. 12 7, 14 0. 
Tho following aro tho means of my estimates of 
tho magnitudos of tho small stars : — 
« (Sra.'s companion) I I - 8 
* {fi't companion) 12 0 
' » i 13S 
" « 12 7 
' ' • 130 
/ •• n 14 3 
Thoro or., sevoral more distinct rnmitet. Fo l l ow-
ing A ( I ' ) by ..Oaoo., and .'I S' N . of it, is a pretty 
pair hiiherte unrecorded, which I roughly moosured 
as follows:— 
P . 252-.V D . 3 0' Mags. 10-0 10 3. 
? S w B ; n ; , + • S ' f f l W . T h e star 2 2707, 
C . U l . a l (>bI ;ct,," ? . BJ lie. Oh. 24' lm. following 
a u d i j X o f . ' C y g u i , aud is a wide triple, r s m a g s . 
© 2 
•«. 
d . 
• f 
a. 
0 Cv 
M, 7-9, 8 0. I looked it up on Sept. 20, and found 
a minute Btar noaror than the £ companion. I ro-
obsorved it on Oct. 19, whon it was seen with diffi-
culty, on account of the bright moonlight. I got 
the following results from the settings :— 
A B (new). P . 1SS'7° D . 18' 7'1, 14 
A C ( S 2 7 0 7 ) . 31-0 22-5 — 8 0 
A D . „ 196-7 55 6 — 8 5 
T h e star 1-5 Cephoi (" Cslostial Objects," p. 78) 
has a faint companion which was found by O ~ , and 
is O }C 401, and rated by him as 10 0. While 
examining it on Sept. 22, I found a socond and 
more distant companion. T h i s was seen again on 
Oct. 19, but was so difficult in the moonlight that 
the attempt to measure it was a failure. I give tho 
results, however— 
A B . P . 200 6° D . 11 0'' O'O, 11 
A O (new). 336'9 17'6 13-5 
Somo timo ago a question was asked as to the 
magnitndo of the little star / . tho Ring Nobula in 
L y r a . I looked it up on Ozt. 10, ana saw it the 
same as I have always seon it. I should estimate 
the magnitude as lo'S. I have to thauk various 
correspondents for their information concerning 
t L y r ; r . . I have had several interesting letters 
privately as well . H a d the objoot been examined on 
a dark night instead of in bright moonlight, porhaps 
tho other stars mention" 1 by your correspondents 
would have boon seon. T . E . E s p i n . 
T o w L i w , R S . O . , C J . D u r h a m , Oat. 24. 
M E T E O R . 
[42970.] — A I I E A I T T I F U L moteor was obaorvod here 
on Oct. 25 at lOh. 8m. G . M . T . , particulars of whioh 
follow :— 
Path : 127° + 77° to 180° + 80°, length + 11°. 
Durat ion: l"2soo. 
Magnitude : Brighter than Vonus. 
Colour: Bluish-white . 
Appearance: Brightness increased duriug flight; 
had a donso streak visible for ful ly throe minuteB, 
fading gradually to an irregular oval Bhape. 
Probablo radiant : Camolopardalis (47), No. 
X C I I . in General Catalogue (Denning, 1893). 
Certainly not verv far from its radiaut. 
Farnborough, H i n t s . J . H . B r i d f r e r . 
P E R P E T U A L M O T I O N — T E L E C T R O -
S C O P E - C A L C U L A T I N G M A C H I N E . 
[42977.]—I T I I I X K " perpetual absurdi ty" would 
more correctly describe F . W . Baker's attempt, as 
woll as the thousand aud one previous attempts, to 
attain the impossible As, howover, he asks to bo 
shown its detects, I wi l l try to oblige him. So 
far as I can understand the machine, tho ultimate 
objsct of all the l inks and levers is to induco tho 
weight r' in desconding from its position in Fig . 1 
to its position in F i g . 2 to l ift up tho pendulum 
weight r'' to the position in F i g . 2, whence in falling 
it drivos baok e' to its original starting point. O n 
applying a scale I find that tho descent of ci 
(measured vertically) is about tbo same as tho 
ascont of c', and as theso two woights are said to 
"counterbalance" oach other, there can bo no 
surplus force to overoomo the iuortia aud friction of 
the moving parts. I f tho oxperimonta referred to-
lead to any such conclusion as that mentioned, it 
may be taken for granted that some mistake has 
boen made in carrying thorn out. 
A s to tho teloctroscopo, I have a vaguo idea that 
I once answered a query about i t ; but I wi l l give 
H . Mather a few particulars of tno arrangement, 
as described in Szczopauik's specification, though I 
doubt whether the scheme has ever got boyond the 
Btage of taking out a patent for i t. 
A ray of light from a small lamp in piss ing 
through a glass prism is decomposed into the 
primary colours, one only at a timo boing allowed1 
to pass through an oponing in an opaque screon. 
I f , howover, the prism bo rotated on its axis, any-
colour at wi l l can be sont through tho hole in the 
screon. A s H . M&thor apparently knowB, the-
conductivity of solonium is varied by letting light 
fall upon it, and thus tho strength of an eloctric 
current actuating tho mechanism that moves tho 
prism is varied. I t is horo, howover, that the-
fallacy appears to mo to oomo in . Though tho 
solonium is sensitive to variations in the intmtitf, 
thoro is no reason to conclude that it is sousitivo to 
variations in tho colour of tho light, and, thoroforo, 
tho asBumod power to correspondingly alter tho 
angle of the prism has no foundation in fact. There 
are other difficulties, such as tho enormous rapidity 
of motion noeded to build up a sorios of coloured 
dots into a continuous imago, that help to render 
tho idoa impossible of attainment on the lines 
indicated. 
I wish to strongly support tho roqucst for further 
particulars of Bibbago's calculating machine. 
Though I have myself (in a manner) worked it, I 
could never follow out its action, more especially 
tho way in which tho connection was made from, 
ono line (or " co l l" ) to thoso above and bolow it. 
o f course, it is possible to obtain a series of square-
numbers by adding a sorios of differences. I h u s , 
taking the squares 1, 4, 9, 10, & c , thoir difforencos 
aro 3, 5, 7, & c , of which latter sories tho ditl'dronce 
is the constant numbor 2, and it is not diffioult to-
imagine a mechanical mothod of dealing with such 
a case. I t is also quite possible to design two-
curvos which shall, in working together, produce 
tho samo result; but whon it comes to higher 
powers than tho square, or to intermediate valuns 
as in tablos of logarithms, tho problem necessarily 
becomes vory complex. A clear description of how it 
is managed in Baobagc's nmohino would thoroforo 
bo very interesting. I think thoro is a mistake 
about tho priuting mechanism not having boon 
attachod to tho calculating part, as I remember 
seoing pages of figures printed off from such an 
attachment, whioh may, however, have been moroly 
a temporary orraugoraent. I f I roco Iloct right, some-
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of this new light of science may even, in time, 
penetrate the bigotry (in meteorological matters) of 
" F . K A S . " ! A . B . B L 
o* C Y G N I - 1 5 C E P H E I , &o. 
* [12900.]— If M r . Esp in wi l l refer to the " E . M . ' " 
for June 21, 1S7S, he wil l find a diagram of u' Cygni 
by " S. W . B . , " including more stars than his own 
sketch. T h e pair </ is double on this diagram. M r . 
E s p i n has misplaced tho companion on sketch: it 
9hould be immediately preceding. T h o comes to o l 
is also on " S. W . B . ' s " m a p ; there is also a star 
s.ji, A rather nearer than M r . Esp iu ' s it, and a triplo 
and pair betwixt A and 0 . 
W i t h regard to 15 Ciphei , I am at a loss. M r . 
E s p i n gives tho old companion as at 200 G° 11". 
Now I have repeatedly observed this star with OHn. 
Bouie years ago, and I have it as 295", 300', 297 at 
various times, but certainly nevor at 200°. I s there 
a misprint ? Distance estimated at 10" to 12''; easily 
seen with 4 in. stop. Perhaps M r . E t p i n wi l l ex-
amine again. Possibly he may be r ight ; but I 
think there is an error. 
Mr. Burnham's sketch of o Cygni was made with 
tho 18!in. refractor of the Dearborn observatory. 
C a n Mr. Espin tell me how to lay down addi-
tional azimuth curves on Tack ' s cover for his star-
map ? I f they wore drawn more closely, they would 
furnish a means of turning H . A . and D . into azimuth 
aud altitude. W h a t is the principle upon which 
these curves are drawn, and best means of drawing 
them 
A M e m b e r o f t h e B r i t i s h A s t r o n o m i c a l 
A s s o c i a t i o n . 
7* A N D E O M E D i E . 
[•12991.]— T n E small companion to y Andromcdie 
has constantly attracted attention since its duplicity 
was discovered by () i.' in 1812 down to even recent 
numbers of the " E . M . " A u d , singularly enough, 
the discrepancies "as to the colour of the com-
ponents and as to angle and distance date from the 
discovery, and also continue at the present date. 
Observers are ffatly contradictory as to which is 
tho smallor star of the pair. Sm called them yellow 
and blue, D j both blue, while Dawes seems to have 
fluctuated in his appreciations from "both b l u e " 
through "both green exactly a l ike ," "green and 
deeper green," "pale yellow and b l u e " to 
"greenish yellow and bluish greon." T h e only 
snt'o conclusion is that the colour ascribed depends 
on the colour corrections of tho o.g. used in com-
bination with slight variation in focussing, or is 
largely atmospheric, and so for as it is inherent is 
not very pronounced or distinct. 
F r o m 1S42 to 1S50 (J i : thought there was no 
change in angle or distance: but the evidence for 
either change or permaueucy rests on rather u n -
satisfactory grounds, since in the yo^ir 1S42 the 
angle was measured both ns 120 - 0° and 100 2 ° ; and 
in I S * } , as 111-3° aud U 7 ' 9 ° ; in 1S73, 109-2° and 
9 5 - 9 ° ; while iu the previous year it varied from 
S7'7° to 113*7°, The distance iu 1842 is variously 
stated at 0 51', 0 1 5 , and 0 31', aud in later years 
tho variations are considerable, and point to nothing 
very satisfactory. Wo may conclude that tho stars 
woro too close for any real measures of either 
position or distance, aud that they are no more 
than rough estimates, although made with micro-
maters. 
Tho discrepancies continue in" recent years. 
Burnham in 1SS0, found 98-2°, 0-09". I u 1S90 he 
was doubtful of any elongation, and says " De-
cidedly IOBS than 0 1'," and in 1891 found slight 
elongation only with 36in., and power of 2700, 
" Less than 0'05', aud angle 312 6 ° . " One admires 
the angle given to decimals of a degree with stars 
only Buspected of beiug out of round. I f the 
observations can bo accepted, tho stars occulted 
about 1S90, and a considerable error in angle 
occurred on one or other occasion. But other ob-
servers with smaller, but probably more perfect, 
instruments claim to have completely divided this 
pair in recent years, although tho angle assigned 
(in ono case 113°) is quito irreconcilable with M r . 
Buruhaui 's estimate, as his estimates are with older 
observations. I t does not appear that we have as 
yot any data accurate enough to servo as a basis 
for even an approximate orbit; but it teems very 
singular that only (iregorian reflectors have boen 
able to divide, and Newtonians of 12in. and greater 
aperture, as well aB refractors of 3Cin., have only 
spoken with uncertain voices. 
A M e m b e r of t h e B r i t i s h A s t r o n o m i c a l 
A s s o c i a t i o n . 
C R A T E S N E A R T I M O O H A R I S . 
r [42902 ] — I A M obliged to " F . l t A . S . " for his 
reply to my letter in your issue of 20th ult., and to 
" E . D . " for his letter (12050). I do not think I 
made any error in orientation ; but to make the 
matter plain. I send n small sketch showing tho 
positions of the crater 1 see on tho photo, lantoru-
alide, and of tho ouo shown in Klgor's map in his 
book on the Moon, which is not on tho lantern-
slide. Tho crater in Elger , and not on the lantern-
slide, I havo marked I ; the crater whioh I see on 
tho slide, and is not shown by Elger , I have marked 
2. I t is much smaller than indicated in the sketch ; 
but through a good magnifier • quite clear and 
distinct. A t the bottom of tho plate there aro the 
words " L i c k Obs. , Sept. 52, 1890, Moon's age 
Sd. 4h ." The crater I rofor to is rather to the 
south of an imaginary line drawn from Beer to the 
centre of Tiniocharis. R . P . 
O B S E R V I N G T H E L E O N I D S . 
[ 1 2 9 9 3 . ] — A L T H O U G H the paucity of Leonids 
observed last November and in November, 1S97, 
does not lead us to expect anything like a record 
display this year, and though the brightness of the 
moon, so near the ful l , is unfortunate, it is none 
the loss to be earnestly hoped that the greatest 
diligence should bo employed iu using to the greatest 
possible extent uny opportunities for observing tho 
meteors which may be afforded us on the presont 
occasion, aud tho following simple hints may there-
fore be acceptable. 
Dr. Johnstone Stoney aud D r . Downing give 
0 a.m. on the morning of Thursday, Nov. 10, as the 
probable time of the centre of the shower. T h e 
radiant wil l then be nearly on the meridian, the 
moon wil l be low (noar her sotting), and the morn-
ing twilight wil l have commenced. 
The experience of last year rather suggests that 
this is a late time to fix, and a watch should 
certainly bo kept both on the nights of the 14th and 
15th from 10b. 30m. in the evening until daybreak 
tho following morning. 
The observations to be made may be roughly 
classed under those which may be undertaken 
by persons unaccustomed to moteorio observation, 
and those which should be made by well trained 
moteor observers. Tho principal work to bo done 
by members of the former class is meteor counting. 
A considerable portion of the sky should be chosen, 
either one of which the wel l-known radiant in the 
oentre of the hook of the Sickle in the head of Leo 
is the centre, or one just bordering on the radiant. 
Tho area should not be too largo to bo easily held at 
a Bingle view, and its corners should be marked by 
wel l -known stars. T h e counting should then be 
carried on 09 auggested by Prof . E . C . Pickering. 
" Ouco an hour, or better, once evory half-hour, 
observe and record tho time during which ten 
meteors appear. T h i s is most easily done by noting 
the time by a watch, aud at exactly the beginning 
of a minute looking at the sky, giving it undivided 
attention, and counting the meteors seen. I f great 
numbers of meteors appear, it may bo bettor to 
count a larger number, as twenty, or oven fifty. I f 
the interval between the meteors is long, the 
number to bo counted may be reduced. These 
observations should bo repeated until dawn, or 
over as long an interval as possible. Between 
these observations the observer may rest, or 
may make special observations of individual 
meteors. Thus , when a moteor la soon, reaord 
the hour and minute, the brightness on a 
soalo of stellar magnitudes—2 equals tho brightness 
of Jupiter or Sirius, 0 Arcturus or Vega, 2 tho Polo 
Star, 4 the Pleiades, 6 the faintest star visible ; the-
coleur, B •= blue, G «= green, Y — yellow, W 
= white, and B = r e d ; the class, L = Leonid, if 
the path prolonged would pass through the radiant 
point; N = other meteors. Thus , L 5 Y , 12h. 3C«i . r 
indicates that a Leonid, magnitude 5, yellow in 
colour, was seen at 12h. 36ai. 
Observers who ore accustomed to meteoric work 
should lay down on a star-map as accurately as 
possible the path of the meteors seen with respect to 
the stars. T h e time and duration of the appoar-
ances should be most oaref ully noted, and also the 
time of any special outburst or explosion that may 
occur to a particular meteor. F r o m those there can 
subsequently be deduced the radiant positions for 
different intervals during the night. This class of 
observation is a most important one, as from it may 
be learnt, through the shift of the radiant, the 
inlluence of the earth's attraction on tho swarm. 
A third method of observation is by photography, 
aud hero again tho work may be dividod into two-
classos, according as the camera is either rigidly 
fixed, or else mounted equitorially and drivon by 
hand or clockwork. I n neither case should a long 
exposure be given, since tho moon is BO nearly fu l l 
that it may fog the plates. Probably a quarter of 
an hour should not be exceeded, and the times of 
opening and closing should be most carefully noted. 
So also the observer should, as far as possible, watch, 
the region of the sky coverod by tho camera, and 
note the time and direction of any bright moteor 
crossing it. T h e camera may bo pointed on the 
radiant or on the zenith, or on somo star conveni-
ently placed between tho two. 
A portrait lens or rapid rectilinear Ions should be-
used with a fixed camera; a wide-angle lens with 
one which is made to follow the stars. I t will be 
much less necessary to note the time of tho passage 
of tho meteors in the latter caso, since the stellar 
imagos would be dots on tho plate, not trails, as 
with tho fixed camera. Hence tho direction of 
motion of a motoor can be determined without 
knowing the time of its passage. 
Since the colour of tho meteor streaks is usually 
of a grounish or bluish colour, it would bo advisable-
to uso a red lantern to illuminate the notebook and 
tho face of tho chronomoter. Still more important 
is the need of securing accurate tiino. Both before 
and after the observations the error of the watch o r 
chronomoter used should be determined, and the. 
correction applied to tho obsorved timo. 
E . W a l t e r M a u n d e r . 
Jtoyal Observatory, Greenwich, S . E . 
T H E N U M B E R O F S T A R S N O T 
I N F I N I T E . 
[42991.]—IN tho current number of Knowledgi.-
will bo found an article in which I have stated very 
briefly tho reasons which have lod mo (contrary to 
the current opinion) to believe that tho number of 
fixed stars is liuito. I n the following letter I shall 
give my reasons In lomowhut mora detail. 
The point from which I start is that the total 
aniouut of light received from tho 6tara is a certain 
very small quantity, variously estimated, but c e r -
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but what c o l o u r was visible was l u t rather poorly 
defined. After one diaphragm particularly, which 
reduced the calculated tffectivo aperture of the small 
speculum about 3~ times, the view of Venus became a 
really charming one. Requesting some members 
of my household to look at it (the powers beinr? only 
4") and 57), and point out to me in tho 1'hil. Team. 
for 1795, among Schrootor'a illustrations, tho one 
most nearly reEembliug what they saw, they a l l , 
without knowledge (or consultation) pointed to 
F i g . 12, where the rounding of the southern horn is 
seen on a nearly dichotomised disc. Keeping to 
powers comparable with tho.e used by Bome of your 
recent correspondents, aud avoiding the use of my 
larger telescopes, I tried other small Gregorians, 
among which was ono that I knew had a rathor 
imperfect small speculum (this one gave power 57), 
and a similar result was found in all cases. A t 
times there was evidence of a faint shading near the 
terminator, about one-third of the distance of tho 
diameter upwards from the south. I shall certainly 
always observe Venus iu this way when in a dark 
sky. 
The experimental diaphragms were made by 
cutting clT, in the form of hoops, short lengths 
(about Jin.) of paper tube made to fit the diameter 
of tho small speculum rim. These hoops had each 
a perforated paper diso pasted in ono ond after the 
manner of a pill-box lid, and the " lid " was gently 
preBsed upon the speculum. H . 
T A L M A G E ' S A S T R O N O M Y . 
[ 4 3 5 2 4 . ] — T H E Daily Mail of Apri l 2S has, under 
a portrait of the Rev. D r . Thos. D J Wi t t Talmage, 
the legend : " T h o great American preacher now 
visiting this country, whose congregation every 
week numbers close on one hundred million people, 
and the comment, " F e w people wi l l care to dis-
pute the statement t h a t " he " i s tho world's 
greatest preacher." I n a sermon specially written 
for that issue the Rev . Doctor sayB:—" Moreover, 
the outlook of the world ought to stir us to glad-
ness. Astronomers disturbed many people by telling 
them that there was danger of stellar collision. W e 
were told by these astronomers that thoro are worlds 
coming vory near together, and that we shall have 
plagues and wars and tumults, and perhaps the 
world'B destruction. D o not bo scared." 
. B a t I am scared. W h e n the world's greatest 
preacher retails science, of course it is correct 
science, and the 09,999,999 and I are not " stirred 
to gladness" by learning these alarmiDg facts. 
W h o are these astronomers? W h a t evidence of 
( .Wlar collision ? W h a t worlds ? W a s it tho comet f 
W h a t did the astronomers make out about plaenes, 
&x t X . 
V E N U S — T O M R . O . H . S T I E L O W — 
n O R I O N I S A N D O T H E R S T E L L A R 
M A T T E R S — T O " F . R . A . S . " — T H E 
O R E S O E N T M O O N . 
[ 4 3 5 2 5 . ] — T H O U G H the " E . M . " has seen nothing 
of me for some months, the teleaoope has not been 
idle. Removing across the Iriuh Sea, and settling 
down again into a wholly different routine of work 
has not, however, been conducive to leisure for 
writing or recording observations. I fear I cannot 
satisfy M r . Stielow's curiosity as to abnormal 
appearances on the disc of V e n u e Seeing has been 
unexpectedly good during March and Apri l . O J 
several nights (and aho days) the definition of 
Venus, bad as aho proverbially is in that respect, 
has bsen magnificent. Three or four times I have 
found the planet's image absolutely sharp and 
Bteady with a power of 250 on tho 4in. object-glass. 
I have used a variety of powers, 90, 125, 180, aud 
250. Results have, howevor, nearly approached 
nil. Oa occasions of the finest definition I have 
thought that the terminator appeared not quito 
regular at times. The v^ry lost timo I observod 
the planet, on Apri l 30, 7h. 1 5 a . , I thought there 
was a trace of the projecting cusps figured by some 
observers. A i to markings, I have thought I saw a 
faint smudge about midway between terminator and 
limb, but have always inclined to the belief that 
it was an effect duo to a dazzled retina, just 
as I have sometimes seen, when looking at the 
sotting BUU with the naJtod eye, a faint darker patch 
iu the centre of the disc. Formerly , when using a 
2in. telescope, I was quite sure that I could see 
smudgy markings on Veous ; but now that I use a 
4in. of very much butter defining qualities, I cannot 
see anything of tho kind with any aort of 
certainty. I usually observe the planot in daylight, 
and get often very fine definition in this way. As 
fer seeing her with the naked eye in daylight, I con 
always do that when she is at any moderate elonga-
tion from tho Bun, aud at su(Humit altitude to be 
clear i t mist or baza. Tho only thing noceBsary is 
to know tho right place to look. I t may perhaps 
be news to Mr. Stielow to hear that it is quito easy 
to see Jupiter in daylight with tho naked eye if the 
exact position of the pluuet iu the i k y is known. I 
h ive often seen him thus two hours before sunset. 
Y o u find the planet with the circles of your equa-
torial, and then look along the tube of the tolescope 
or finder at the sky, and there is the planet quite 
obvious if the eky is perfectly clear. Iudeed, I 
should not be surprised if I succeeded in seeing 
Siriua in daylight in the same way in good clear air. 
I have seen Saturn thus only 10 minutes after aun-
sot, and Sirius is much brighter than he. Quite 
lately I picked up a 1 jjin. object-glass, and mounted 
i t a s a l i a d e r to the l in . equatorial instead of tho 
l in . glass I had been using. T h e result is that I 
can easily see any lst-mag. Btar in the finder in 
daylight, while Sirius, Capella, Vega, and Arcturus 
are conspicuous. 
I n reply to a query of mine aome time ago 
" F . R . A S . " said that I could not hope to divido 
»; Orionis with anything short of CMn. aperture. I t 
may be iutereoting to him aud others of " o u r s " to 
hoar that on several occasions this winter and spring 
I have distinctly divided the star with a power of 
250 on the 4in. o.g. I n any pretty good air I 
can see it well enough to estimate the pos. angle. 
B u t whon I have had especially fine and steady 
seeing, tho Btar was obviously two tharply-dofiued 
discs j ust in contact. 
I should be much obliged to " F . R . A . S . " if he 
could give me the d o c , to the nearest aeeond, of 
Castor and-£ Urtiv: M a j . I want it for purposes of 
equatorial adjustment. I n " Celestial Objects " they 
are given : Cis tor + 32° 7' and g Ureio + 32° 0', 
while in IFhitafccr's Almanack Castor is 33° 6' 29", 
I f two Btara could be found four or five hours of 
R A . apart, and on exactly the same parallel of dec. 
it would make adjustment very easy. Castor and 
i Urtio very nearly fulfil these conditions, as I dis-
covered accidentally when testing my circles. 
I got an interesting view of tho croscent moon the 
other night when she was only 1 day 14 hoars 
old. I have never before got a steady view of tho 
moon so near to new moon. T h e twilight was too 
strong for any attempt to soe prolongation of tho 
cusps; but the bright limb was a most curious 
sight. The air was quito steady, even close to the 
horizon, and on the moon's terminator. Gauss and 
Wilhelm Humboldt ahowed up atrongly with long 
shadows on tho floors of tho craters. B a t the most 
extraordinary part of the view was that the bright 
limb was so near the terminator that it was deeply 
notched in places by Bhadows of peaks, while near 
the equator one crater, with central cone, waB on 
the very limb, and showed up in strong profile 
against the sky. F r o m the position of U suss and 
Humboldt I concluded that there must have been a 
considerable western libration, so that this crater 
was an object on the usually invisible hemisphere ; 
especially aa it ia not marked in any map of tho 
moon whioh I possess. C a n any other reader re -
call any similar observation ? 
W m . F . A . E l l i s o n . 
125, Strand-road, Merrion, Dubl in , May 3. 
V E N U S . 
[ 4 3 5 2 6 . ] — T H E figures of Venus (the three marked 
3, 4, and 5) on p. 242 are very incorrect. T h e y each 
reduce the terminator to a circular aro. I n 3 and 5 
it should bo elliptical, and in 4 a straight line. I t 
professes to give hor fi j u r e when " at greatest 
elongation," and plainly an inferior planet, when 
at its greatest elongation, m-s *. show exactly half 
its illuminated part. T h e lines to the S a n and E » r t h 
are then at right angles. When Venus or Meroury 
is visible vory near inferior conjunction, the dark 
portion must be darker than the sky—never brighter, 
aBina New Moon. T h e oarth-light isnotapprocinble, 
but the planet is seen against tho sun's oorona. 
E . L . G a i b e t t . 
be seen in the east. I first saw the meteor about 
10° south of Arcturus, and it disappeared about 4" 
north of tho Moon, which was at tho time close to 
<5 Cancr i . I t was four or five times as bright as 
Venus, and was about a quarter the breadth of th« 
moon. I t s sharp head shouo with a brilliant violet 
light like an electric aro-lamp—I lovely contrast t" 
the reddish tail which it appeared to carry with it . 
I t was visible for two or three Becouds, aud moved 
at a fairly rapid rate. Owing to tho clouls and the 
twilight, no Btroak was visible. 
St. Alban'e, Herts . G . S . H a r d y . 
[43529.]—A M E T E O R of a moat brilliant and start-
l ing nature spread itaelf over the ztnith at about 
8.20 on Saturday last. A t the moment of its dis-
appearance it had a tail about 0° in length. 
G . M c K e n z i e K n i g h t . 
Portland-road, Bishop'a Stortford, M i y 7. 
D O U B L E S T A R S W I T H P E C U L I A R 
P R O P E R M O T I O N S — C H A R T S O F 
D O U B L E S T A R S A N D T H E I R I D E N -
T I F I C A T I O N . 
[43530.]—Mi:. N O B M A X L A T T E Y ' S interesting and 
instructive articles, " Through a Small Telescope," 
wi l l bo read as each appears with interest, and will 
receive a l l the praise they deservo, and if I write 
now to draw his attention to a slip in No. X I I I . 
(p. 220), it is rather for the purpose of bringiug 
before your readers a class of Celestial objects 
which has not hitherto roceived the attention it 
deserves, than in the spirit of criticism. M r . 
Lattey , in writ ing on y L^onis, Bpoak* of. it as a 
binary; but B u r n h a m has ahown ( J f . V . , May, 
1S98) that the motion of the components is recti-
linear. 
I give a few instances of these curious objects, 
from which the peculiarities of motion wil l bo a t 
once evident: — 
(1) Gl Cygui . A 5190 Direction 51-5 ) B a n A t L m 
B 5-113 , , 53 D I 
A 1-712 „ 219-5 \ E • 
B 1 4 8 8 „ 247-3 ) * " p a 
105'4 | • A 0-333 
B 0-318 
A 0 323 
B 0 340 
100 7 f 
^ { B a r n h a t n 
T W I L I G H T M E T E O R . 
[43627.] — W H I L E observing Venus on Saturday 
evening, the 5th inst., I observed a magnificent 
meteor. T h e time w a i 8.20 p.m., and early 
twilight. T h e meteor made its appearance in the 
S . E . sky, just above the haze of the earth's shadow, 
which was very prououncod. I t " s a i l e d " rather 
than " ahot" across the southern sky, in a perfectly 
level pathway, crossing my meridian at about the 
altitude of the celestial equator, throwing out a 
multi-colourod trail extending 6° to its rear, iu 
which the colour green dominated. I t buret about 
30° to the Bouth-east of tho moon. I t s apparent 
size was considerably larger than Venus. I t s life as 
a visible meteor last five or six unconds, and, at the 
lost, was apparently " B l o w i n g " up. I t was seen 
by a number of persons in this locality, one of whom 
described it as a runaway moon charged with colour. 
Judging from the ease with which one could observe 
the phenomena attending its motion and extinction, 
as well as of ita great siz 3 and brill iancy, I think its 
height and distance must havo been vory i n -
considerable. I hone others of " Oars " wi l l have 
duly reported it. l ' js it ion of observer : 52° 12' N . 
Northante. F r a n k H . W r i g h t . 
M E T E O R . 
[13528 ] — A L R I L L I A X T i .• T w a i seen here on 
Saturday, M*y 5, at 8.22 p.m. T h e sky was covered 
with thin scattered clouds, through which Venus 
and the Moon were visible. Arcturus was also to 
(2) i l 1321.. 
(3) 0 Persei 
(4) y L s o n i s 
I t is worthy of notice that in the case of Not. I , 
2, 4, the spectra of the components are of f i e 
second type. T h e companion of 8 Persei ia too faint 
for the speotroscope. 2 1321 I came aeroes acci-
dentally in the spring, and was BO struck with its 
appearance that I looked up its history. T h e proper 
motions are derived from the Astro. Gesel. Cat . 
(Harvard) . M y own measuromenta gave me as its 
present position— 
P . 05-05° D . 18-96' Mags. 7 1 , 7 5 E j . 1900-035. 
O a Feb . 5 I noted " t h e p. star is the brightest 
and deopest iu colour." 
9 Peraoi.—This atar I also measured on two nights 
with tho following rosult : — 
P . 299-72° D . 17-21" E p . 1900 071. 
T h e motion was cloarly rectilinear. T h e proper 
motion of A was taken from Porter's catalogue. 
I oannot inform " Oculus " (letter 98030, p. 214) 
where his pictures of double stars come from ; but 
" H . and S . " refers to Herachel and South's Micro-
metrical Measurements. H . I . 17 refers to the elder 
Herschel'a Double Stars, and is No. 17 of Class I . 
H . C . 19 must refer to Bome catalogue I do not 
possess, bat I have found it given in Sooth's 
Synoptio Catalogue. T h e following references wi l l 
enablo " Oculus " to find out a l l about the stars i n 
"Celest ial Objec t s" :— 
H . and S. 31 = i" 239 C O . p. 230 
H . I . 17 = /»BociSa „ p. 49 
H . S . 19 = 2 2474 „ p. 16a 
H . and S. 355 = OX 496 „ p. 73. 
T . E . E s n t a , 
T o w L i w , R . S . O . , C J . Durham, M i y 4. 
A S T R O N O M I C A L P R O N U N C I A T I O N . 
[ 4 3 5 3 1 . ] — W H I L E obliged by tho i-jartesy of 
correspondents, I am bound to say t in t , like the 
farmor with the claret, wo do not soom to get much. 
" forrader." I gave a list of pronunciations as I find 
them marked in the " Eacycloptoiic Dict ionary," 
and asked what is the rule when the names of con-
stellations are used in tho genitive. One corre-
spondent simply referred to the two or threo 
examples quoted, but vouchsafed no information 
respecting other names. Orionis he marked as 
accented on the penultimate—0-ri-"<-nis; but in 
tho dictionary I fiud " Oriouid," differing by only 
one letter, and that is marked O-r i -o-u id . W h y 
this thusnoos, as poor Artemus used to flay r T h e n 
M r . Stielow refers querists to an article In Typular 
Astronomy, which I find is a monthly publication 
issued from Northfield, Minnesota, aud, therefore, 
not likely to be accessible to readers of " O u r s . " 
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over any given time, the number of distinct streams 
contributing may bo approximately calculated. 
Tho complete disintegration of a stationary 
radiant by the method of exhaustion is tedious, but 
the general results may be oonveniently arrived at 
by the more extensive range of probabilities. 
I n round numbers, it wi l l be within reasonable 
limits to postulate the number of streamsencountered 
by the earth iu its annual course, at live hundred 
thousand, & stream being recognised as a bundle of 
filaments, with a capacity, if undisturbed, of pro-
ducing a great multitude of radiant points which 
the. earth's movement concentrates to a number 
inside of five thousand, distributed over the heavens 
iu the form of 278 nucleated groups showiug fixity 
of position. 
I t is obvious that each such group must be 
renewed orsuporposed, on the average, one hundred 
times in tho course of a year, or a duplication of 
each radiant per week. T h i s process of amalgama-
tion and assortment of a crowd of radiant points 
into clusters, must not be ascribed to any real 
inllueuce pos.iesaod by the eartb, but to the illusory 
effects on the spectator who is carried with planetary 
velocity through groups of bodies at close quarters, 
moving with similar rapidity. 
O n the assumption of an even distribution of the 
streams around tho orbit, about thirteen hundred 
would be passed through in one day, and on the 
principle of a duplication of each radiant or 
nucleated centre per week, the one cited by the 
querist as enduring 35 days would represent a 
meteorio shower drawn from 350 streams out of a 
possible 25,500 passed through iu the given time. 
Tho meteoric shower from a similar radiant in 
Auriga whioh lasts 84 days out of 121 is the product 
of 1,150 streams out of a possible 161,200. A n 
example of tho formation of a radiant with mixed 
velocities under simple conditions wil l best explain 
tho theory. Construct a right-angled triangle 
B A C such that the base A C shall be equal to 
I 8 ' 5 miles, tho earth's velocity por second ; draw 
A B perpendicular to A C , make it equal to 
100 miles, and let it be the greatest apparent 
velocity; j c i n B C , the hypotheuuse, which on 
measurement wi l l be equal to 102 miles, represent-
ing tho orbital velocity of the moteor. T h e angle 
B O A wi l l bo equal to 79°, the angle at whioh it 
strikes the earth's orbit. B A B is the assumed 
position of the apparent radiant iu the E l l ip t i c . 
F r o m A B cut off A 1 ) equal to four miles; join 
D C , which measures 20 miles, and the inoluded 
angle 10°. I t is evident that this radiant may be 
composed of any numbor of apparent velocities from 
four to 100 miles per second, and rual velocities 
from 20 to 102 per Becond, striking tho orbit at 
angles ranging from 10° to 70°. T h e space between 
D II on the perpendicular may be divided into 32 
equal partB, or three-mile intervals, and drawing 
tho corresponding hypothenuseo, the various equiva-
lent velocities and augles may be read off, showing 
a meteor-group may form a radiant in at least 
30 different ways. 
Tho line A I I is the kinetic locus of equal com-
ponents, and, Eoen end on, is the nucleated centre 
for future deposits from other streams whoso pro-
jected loci may coincide with varying degrees of 
accuracy and order. Simultaneously, a l l other 
radiants are similarly undergoing the process of 
deposition or building up. T h e actual rate at which 
this occurs differs in a marked degree iu different 
regions of space, as well as the degree of concentra-
tion. Tak ing a night of 12 hours, 110 radiants are 
theoretically responsive to a technical shower; but 
experience shows that only one-half of them are 
sufficiently active to be identifiable in that time —at 
least, by one observer. I f it is the practice 4 t never 
to use a swift and a slow meteor to determine a 
nuliaut on the same night," as stated towards the 
closo of the latter, it is not a policy to be recom-
mended without a better reason, because it may 
lead to the omission of an important'fact, 
Tho explanation of the oiuso of the inequality of 
speed in meteors from the same radiant at different 
times of the year is quite erroneous, for the earth is 
neither " moviug away from the radiant when the 
motion seems slow," nor M towards it when the 
motion seems fast." There is nothing to approach 
or recede from. The observed inequalities are in 
obedience to a law of compensation pervading all 
radiants. The subject has been dealt with iu its 
several departments in the EsfaLi.su M K C I U N I O of 
Juno 28, 1805, p. 415 ; Oet. 23. 1800, p. 230 j A p r i l 
23, 1897, p. 220 ; May 21, 1*87, p. 316 ; Sept. 17, 
1899, p. 112 ; March 3, 1800, p. 61. 
llirtninghani, Aug . 3. W . H . W o o d , 
U R A N U S . 
[13S38.]—ON Saturday evening, the 4th insf., 
myself and twin brothur wore observing. E v e r y -
thing was iu favour of fair definition. W e first 
directed our tolescopes to the moon, Pol lux looking 
through a 21in, Bardou refractor, and Castor 
using a 2 i in . Wray—Freuoh versus Engl i sh . T h e 
lunar orb was very hue with moderate and high 
powers. Plato was grand. W e next looked at 
Jupiter, and, considering his low southern declina-
tion, the belts aud two satellites were well seen. 
No. I I I . moon came ont of eclipse at 8I», 48m. 
K n o w i n g that Uranus was in the neighbourhood of 
the moon, I searched for his tiny orb, and spotted 
him before my brother sueceeded in doing BO. H i s 
disc was very apparent, but we could hardly deteot 
his greyish-blue colour in consequence of his close 
proximity to L u n a . I oould not see the distant 
planet with the naked eye or through an opera-
glass by Steward magnifying about 3£ times, 
although my brother saw him through the finder 
fi tted by Clarkson. Saturn next engaged our atten-
tion : the rings were very distinct, and also T i t a n . 
The double star Beta Ssorpii was, of eourse, easily 
divided, and the different colours were very 
pleasing. A view of the cluster iu Hercules flaished 
our evening's work. W e also saw Ucanus very 
olose to the moon on the 5th inst. at 9.45 p.m. 
J . L o c k e L a n o a s t e r . 
Keotory Cottage, Ovingdean, Brighton, Aug. 4. 
A B A L L O O N I N A T H U N D E R S T O R M . 
[43839.]—I [naVE learned that the storm which 
our balloon entered on F r i d a y week was one of ex-
ceptional severity. I t lasted for five hours at 
Devizjs , just ahead of us ; four miles on our right 
a farm was burned to the ground; and the disaster 
at the camp at S i l i sbury P la in was only a few miles 
on our left. T h e countrymen who came to our 
assistance told us we were in the heart of the storm, 
and that our balloon was " framed by lightning." 
For myself, somehow, I piotured the knob of an 
electrical maohiue which, when charged, wil l spark 
across to the neatest object. W e ourselves were a 
small portion of earth which had ventured to invade 
a thunder-pock densely charged with electricity'. 
Should we be likely to draw a spark, or otherwise f 
May I , through your columns, ask electricians 
what theory would suggest on this matter Y 
Newbury. J o h n M . B a o o n . 
T H U N D E R S T O R M S . 
[43840 ] — S I N C E my recent letter on this subject 
I received a oopy of the Hay. T . E . E i p i n ' s paper, 
which he kindly sent me. I t seems that he was 
assisted in bis researches by the late It ,v. T . W . 
Webb. W h e n the storm is coming on, the wind, 
according to these observers, is usually blowing 
N E , " or against the direotion that the storm is 
coming from." Thunderstorms "come almost i n -
variably from the S . W . " . . i . " As soon as the 
storm has passed the wind wil l blow after i t ." M r . 
E i p i u has not made it quite clear whether he is 
speaking of thunderstorms in the Alps or more 
generally, but I think tho latter. The first thunder-
storm about which I wrote to the " E . M . " seems to 
have travelled in the opposite direotion from that 
indicated by M r . E i p i n , having visited Scotland on 
its way to Dublin. I t was otherwise with that of 
J u l y 20, of which I saw notices at Youghal and 
VVaterford some hours earlier than the Dubl in 
storm. W e had another thunderstorm since, but it 
occurred iu the night or very early morning, and 
consequently I made no note of the wind. T h e 
prevailing winds in these islands are the N . E . and 
the S . W . The latter comes up loaded with vapour 
from the sea; the former, being much colder, con-
denses the vapour brought up by the S W . wind 
when they come in contact: hence there is usually 
rain along the line of conflict. B u t is there also 
usually thunder and lightning along this line P T h e 
mere shock of the thuuder, I may remark, would 
probably increase the rainfall . B a i n has been 
caused by the firing of cannon when there were 
clouds overhead. 
I hope those of your readers who are interested 
in the subject wi l l send notices of thunderstorms to 
the " E . M . , " aud will endeavour iu each instance 
to trace from the local papers the direction in which 
the storm travelled, as well as, if possible, its 
velocity, noting also the direction of the wind before 
and after. W . H . S . M o n c k . 
T H U N D E B S T O R M 9 — S O M E S U P E R -
S T I T I O N S . 
[43841 ] — T H E changes of wind during a thunder-
storm mentioned by M r . Monck and M r . K n i g h t 
(letter 43807, p. 542), are due to the cyclonic germs 
of tbuudorstorms. E a c h centre of activity appears 
to be a small cyclone, and if there be several in the 
neighbourhood the changes of wind are numerous. 
I should be very pleased to send to M r . K u i g h t or to 
any of your readers a copy of Publications of the 
Wolsingham Observatory No. I I . , whioh contains 
twenty years' observations of thunderstorms, if they 
will kindly write to me. The photographs are un-
fortunately lacking, but the letterpress may interest 
them. Careful observers are needed, aud it is sur-
prising how little is known about the subject. I do 
not know if your readers are familiar with a very 
excellent little work, " The Thunderstorm," by 
Charles Tomlinson, F U . S . , published by the 
S .P .O K . The edition I have is that of 1877, and I do 
not know if there is a later one. 
Some year ago, while staying at ilelden, iu 
Switzerland, we encountered a violent thunder-
storm, during which a chalet was struck and lighted 
from top to bottom, the people escaping with 
difficulty. T h e church bells were rung, as I was 
told was usual in thunderstorms iu some places. 
Whether it was a relio of the tradition of keeping 
off the evil spirits I do not kuow ; but in the spring 
of this year the Heiden incident was very forcibly 
recalled to my mind. I was staying at Naples, and 
was awakened by lightning. I then heard what I 
thought was a cloak striking the hour, and com-
menced to count to know the time ; but after 
thirteen I became convinced it was not a clock, but 
a goug. T h e storm was rather distant, and inter-
mittent, an interval of several miuutes occurring 
between each bright Hash; but during the time 
there were many small ones. So Boon as a par-
ticularly bright Hash ocourred the gong commenced, 
aud was beaten for a few minutes. This wont on 
for upwards of an hour. There is no doubt that the 
performer did his best to keep the storm aud the 
evd spirits off, and in his own mind he must 
have deemed himself successful. I bhould not 
myself have eared to argue with him against 
the (to him) incontrovertible fact, that he beat 
the gong and the storm weut away. And 
here let me add another curious superstition. 
Some years ago I was driving in a private 
carriage from Mentone. Suddenly the driver pulled 
up, jumped off his seat, and rushed back along the 
road like a madman. Putting my bead out and 
looking baok, I found he was pursuing a lad and 
lashing at him with the whip. During this time the 
horses and carriage were left in the middle of the 
road. O a his return, hot and panting, he iaio 
us that the cause of his exortions was the fact that 
the lad had the E v i l E y e ! Y e t one other supumti -
tiou which is common all over England—putting a 
poker acress the fire-bars to draw up the fire. 
Unless I am much mistaken, this is also a relic of 
the belief in evil spirits. The poker with the fire-
bar makes the sign of the cross. I believe I hoard 
this explanation years ago. I am n ' but it 
seems a very probable clue to a Mates which is 
largely prevalent. T . E. E a p i * . -
T o w L a w , I t S .Q. , Co. D a r h a m , Aug. 3. 
A G R E A T F I R E B A L L . 
[43842.]—I I N C L O S E a olippiog from the Kett> 
York Press containing the most graphic nccouut of 
what stems to be " ball lightning " that I overload. 
The P f f t i is not sensational, but conservative. 
13, Broad-street, New Y o r k . G e o . B S c o t t . 
" N e w a r k , N . J . , J u l y 2 6 . — A b i l ! of fire travelled 
three miles along a trolley wire between Iryinsrtou 
aud Maplewood in last night's thunderstorm, play-
ing startling pranks with throe cars it 7-.et, scaling 
horses and furnishing a brilliant display for 
spectators along the line. 
"Thos trange courier came from the sk] 
shape of lightning. A westbquud car on the N >x.h 
Jersey Street K u l w a y Company's New Y o r k and 
Maplewood line had stopped at Wall-street, 
IrviugtoE. Suddenly the passengers were startled 
by a deafening report like au explosion, aud s imul-
taneously there was a Btreak o! light which hissed 
and spluttered around them. Women shrieked, 
and a l l in the car made wild leaps to get out. 
Shouting to them that there was no danger, the 
oonduotor jerked the trolley pole from the wire, 
and the display ceased. 
" Speeding DM of Fir,- .—Then to the astonish-
ment of the terrified passengers, a big ball of fire 
shot away from the car and darted along the trolley 
wire in the direction of Maplowood. I t did not 
travel at ' lightning speed,' literally speaking, but 
about as fast as a railroad train trying to escape 
from a oyolone. 
" As the spectators watched the uncanny vi-.itor 
speeding on its oourse, they saw it dhp below the 
further Bide of a hill on the famous Irvingtou Mill-
buru bicycle course, aud rise to the summit of a hill 
beyond. T h e n it descended tho grade to M l l b u r u , 
and was lost to their ken. 
" I t was still, however, pursuing its -ourse along 
the trolley wire. H a l f - w a y to Maplewood it rau 
across another car, and there was another display 
of pyrotechnios, which threw the passengers into .. 
pan ic Apparently relishing their discomfiture, thi 
fiery phenomenon paused, and performed alt sorts 
of antics, until the conductor hauled the troll, > 
pole from the wire. Then , with a report like O-fare-
well salute, it dashed on, still following the wire. 
" Weird i'uurtli of Jttly.—M the junction of the 
Maplewood and South Orange linos it stopped and 
took on a shape not uolike a gigantic pin-wheel, 
scaring horseB and inmates of near-by houses half out 
of their wits. Some of the revellers on the spacious 
verandahs of the road houses which adorn that 
section thought their last day had come. 
" F o r nearly five minutes, according to those who 
saw it, the display ooutinued at the same place. 
Then , resuming the form of a fiery ball , the strango 
traveller oontiuued its journey to a point where 
stood another trolley-car. lostantly this car was 
enveloped in dazzling ooruBcations. Nobody was 
aboard except the niotormuu and conductor, who, 
having no passengers to save by heroic action, 
'stood from under.' A l l at once the display 
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a n d tho fourth twenty-seven, and on another ho 
discovered in a single J a y s ixty- four eggs, forty-
four of which were distributed botweon two nests 
only . T h i s may bo possibly duo to the fact that 
tho cock bird is said to make tho neat, collect the 
eirga which are laid at random by his disrejrardful 
spouses, and uctu'illy to perform tho linul process 
of incubation. 
T h o Coach Makers' and Coach 1 Inrncas Makers ' 
Company of London offer a scholarship of £ 2 5 , 
tenable for ono year at tho higher technical day 
class for road-carriage building at the Polytechnic, 
Kegont-street, London, \ V . Pr inted forms of 
application (by candidates desiring to compete for 
tho scholarship) can bo obtained by apply ing to 
Peter du 1.. Long , clerk to the company, 
(.'oiiehmaker's H a l l , Noblo-street, K . C . , or 8, 
L inco ln ' s Inn-l ie lds , W . C . 
T i m American 50-ton steel waggon weighs 17 
tons. 
1851 E x h i b i t i o n S c i e n c e E e s e a r c h S c h o l a r -
s h i p . — H e r Majesty's Commissioners for the 
Exhibit ion of 1S51 havemade the following appoint-
ments to science research scholarships for the year 
1900, on the recommendation of the authorities 
of tbo respective universities and colleges. T h e 
scholarships are of tho value of £ 1 5 0 a year, and are 
ordinarily tenable for two years (Bubjeotto a satis-
factory report at the end of the firat year) in any 
uuiveraity at homo or abroad, or in some other 
institution approved of by the commissioners. The 
scholars are to devote themselves exclusively to 
study and research iu Borne branch of science, the 
extension of which ia important to the industries of 
the couutry. A limited number of scholan hipB are 
reuewed for a third year where it appeara that the 
renewal is likely to result in work of scientific i m -
portance. Nominating institution : Uuiveraity of 
Edinburgh, Churles E d w a r d Fawsi t t , B So. ; 
University of Glasgow, Vincent Jau i taBly th , M A . ; 
University of Aberdeen. James Moir, M . A . , B . S c . ; 
Yorkshire College, Lseda, Wi l l iam Mansergh 
Varloy, B Sc . ; University College, Liverpool, John 
Charles Wil l is Humfrey , B . S o . ; Uuiveraity College, 
London, Samuel Smilea, B .So . ; Owens College, 
Manchester, Norman Smith, B . S o . ; Uuiveraity 
College, Nottingham, Lorenzo Lyddon L loyd ; 
Uuiveraity College of South Wales aud Monmouth-
shire, Cardiff, Alice L a u r a Embleton, B . S c . ; Royal 
College of Science. Dubl in , John A . Cunningham, 
B . A . ; Queen's College, Oalwuy, Wi l l i am Sloan 
Mills, B . A . ; University of Toronto, <luhu Patterson, 
B . A . ; Queen's University, Kingston, Ontario, 
Wi l l iam Coombs B i k e r , M . A . ; Dalhouaie U n i -
versity, Hal i fax , Nova Scotia, James Barnes, M . A . ; 
University of Sydney, John Jerry E . Durack, B . A . 
T h e following scholarships granted in 1895 and 
1S99 have been continued for a second year on 
receipt of a satisfactory report of work done during 
the tirBt year:—Nominating institution : Uuiveraity 
of St. Andrews, James C . Irvine , B . S c . , place of 
study, University of Le ipz ig; Mason University 
College, Birmingham, Henry Lsouard Heathcote, 
B.So . , University of Le ipz ig ; Univeis i ty College, 
Bristol , Winifred Esther Walker, B . S c . , University 
College, London; Yorkshire College, LeedB, 
Frederick Wil l iam Skirrow, B . S c . , University of 
L e i p z i g ; University College, Liverpool, Charles 
Clover B a r k l a , B . S c . , Caveudieh Laboratory, C a i n -
1 r idge; University College, London, Harriette 
Chick, B . S c . , Thompson-Yates Laboratories, U n i -
veraity College, Liverpool; OweuB College, M a n -
chester, F r a n k Austin Lidbury , B . S c . , Univeraity 
of Le ipz ig ; Durham College of Science, Newoastle-
upon-Tyne, Wil l iam Campbell, B . S c . , K o y a l 
College of Science, South Kensington ; University 
College, Nottingham. Louia Lownds, B .So . , U n i -
versity of B e r l i n ; University College of Wales, 
Aberyatwith. James Trav i s Jenkins, B . S c . , U n i -
versity of K i e l aud Biological Institution, Heligo-
land ; University Collepeof North Wales, Bangor, 
Robert Duucouibe Abell , B . S c . , University of 
L e i p z i g ; Queen's College, Belfast, Wi l l i am C a l d -
well , B . A . , University of Wiirzburg ; M c G i l l U n i -
versity, Montreal, Wil l iam Brown M c L e a n , 
B . S c . , Owens College, Manchester; University 
of Melbourne, Bertram D . Steele, B . S c . , U n i -
versity of lirealau ; Queen's College, Cork, E l w i u 
John Butler, M . B . , University of F r e i b u r g ; 
University of New Zealand, Joseph Wil l iam Mellor, 
B . S c . , Owens College, Manchester; University 
College, London, Louis Napoleon George F i lou , 
M . A . , K ing ' s College, Cambridge. T h e following 
scholarships granted in 1893 have been exceptionally 
renewed for a third year :—Nominating institution : 
Mason University College, Birmingham, A , H . 
Reginald, Buller, I I .Sc . , P h . D . , place of study, 
University of Munich; Yorkshire Ci l lege , L ieda , 
H a r r y Thornton Calvert, B .So . , University of 
L e i p z i g ; Royal College of Science, Dublin, Robert 
L . Wil ls , B . A . , Ctvendish Laboratory, C a m -
bridge ; Djlhousio University, Hal i fax , Nova 
Scotia, Ebenezer Henry Archibald, M.So. , H t r v a r d 
University. 
L E T T E R S TO T H E E D I T O R . 
[ We do not hold ourselves responsible for the opinion* ot 
our correspondents* The Editor respectfully requests that all 
communication* should be drawn up as briejly as possible.] 
All communications should bit addressed to the E D I T O R of 
the E N G L I S U MKCIIANIO, CltmenCs House, Clemen?* Inn 
Passage, Strand, London, W,Q, 
•#* In order to facilitate reference. Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which It appears, 
" I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no mure than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks; a vice 
from whence great inconveniences derive their original." 
—Montaigne** Kssays. 
T H E I L L U M I N A T I O N O F T H E 
M I C R O M E T E R . 
[ 4 3 8 t > 0 . ] — A M A T E U R like .myself find some diffi-
culty in illuminating their micrometers, and perhaps 
the following plan, which is fairly successful, may 
be of some use. T h e micrometer is one of Troughion 
and Siuitna', and of the old-fashioned type. There 
was no method of illuminating it, and so it was 
uselef s. I t is essential for the work it is at present 
engaged in that the wires should be bright on a dark 
background. After a great many trials and experi-
ments, the following plan was hit upon, and works 
fairly satisfactorily. T o the adaptor are fixed two 
arms, one of which is shown in the section, and 
marked K . They carry a piece of blackened card-
board, which entirely shuts oil' the light of the lamp 
from the eye. A hole is cut iu the adaptor at O , 
— A — 
F 
I e 
M 
t c 
. F 
through which the light falls upon a small reflector 
at D . T h e reflector was made of a small piece of 
glass coated with tinfoil and dipped iu mercury. 
The light from D is relleoted on to the inner surface 
of E , which is the projecting part of the micrometer 
tube. E is coated with gold paper. T h e light is 
reflected from this on to the threads of the micro-
meter ; a small atop was inserted up E to cut elf the 
light which would fal l upon the eyepiece. T h e 
arms K have two small arms projecting from them. 
The first carries a shutter, B , by means of which all 
light can be cut elf, or diminished at pleasure; the 
second, A , carries a lena, which concentrates the 
light, and which also slidea up and down, and by 
altering the angle the light falls on the reflector, 
causes either horizontal or vertical lines of the 
micrometer to be illuminated. A piece of wood F F 
has a hole cut in it, through which the eye end of 
the telescope passea, and on which it can rotate, 
and ia clamped in any position by means of a clamp 
at U . A projecting arm, P N , carries a small lamp 
L , which is free to swing in any direction. Instead 
of spider lines I use glass threads—theae are easier 
to illuminate. A piece of glass tubing heated over 
a spirit-lamp, aud then when red-hot drawn 
asunder, gives the threads. I t requires a certain 
amount of practice to get them tine enough, but it is 
not diilicult with a little care. The use of a Barlow 
lens separates the stars to a greater extent, and 
consequently dimiuiahea the value of one revolution 
of the Bcrew. T h e introduction of a second Barlow 
lens further diminishes the value, and finally a 
triple Barlow was tried, by which the value of one 
revolution waa diminished to 4 . Lower powers of 
the micrometer can then be uaed, and the thickness 
of the glass wirea is of no consequence. T h e one 
diaadvautage is that the field is not flat, and the 
value of the screw alters; but a formula has been 
found for this. 
T h e object in view is the measurement of neglected 
pairs between North Declination + 30° and + C0°. 
Although many of Herschel's double stars have 
been excluded aa too faint for the means at my 
disposal, yet a working list has been prepared of 
nearly 1,000 objects, which does not inolude any of 
S or O S stars, and of theBe very few have any 
recorded measurements. 
New pairs have not been looked for, but are, of 
course, occasionally met with. T h e only olose one, 
BO far, was found on J u l y 18 in measuring X 2257, 
rej , X V I I h . 53-5m. + 35° 41', and is probably 
i ' 225C, re j . I t forms a distant companion i: 
T h e following are tho measures I have made:— 
1900 J u l y 18 A B P 149 30° D 2P5C" 7'5, 9 2 
J u l y 22 P 149'7t>° D 21-28' 
J u l y 18 C D P 210-24° D N # 1 0 , 1 0 
J u l y 22 P 216 90° D l-'Jl" 10, 10\°. 
J u l y 18 C E P 319-95° D 9-10" C . 14 
J u l y 22 319 20° D 3 00" 14 
T h e agreemont of the measures of C D aud C E is 
probably only a coincidence, as they wore obtained 
with the gioateat difficulty. 
O n the same night, while trying to measure 
h 204. I found that the star B A C ;T7K8 Herculis , 
R . A . X V I l u . 4-5m.,.Doo. + 30°4* (1900), mag. 6 5 , 
bad a m'mn, Tho following are the measures:— 
1900 J u l y 18 P 140-17° D 19-83' .VO 11 0 
Aug . 1 110 07° 19 08'' 5 0 11 5-
I t is easily found, from ir Herculia being some 
8m. //. and AO' S. of that star. 
E H E A T U M . — L e t 43841, p. 501, for "cy lonic 
germs " read oyclonic forms. T . E . E s p i n . 
T o w L a w , R S . O . , Co . Durham, Aug. 3. 
J U P I T E R . 
[43861.]—I I N C L O S E drawing of Jupitor made by 
me on J u l y 26 last. Tho instrument used ia a 3in. 
achromatio made by Sir Howard Grubb. The-
tr 
letters ua, bb.ee denote whore tho white c loud-
belts appear visible. 
I have also succeeded in seeing Venus several 
times by day, by using a graduated cardboard 
quadraut with plumb-line attached. With this I 
point my telescopo at an angle of about 53° at about 
the time of the plauel'a southing. I use a l o w -
power eyepiece, aud focus the telescope on a distant 
object before setting it to the above-mentioned 
angle. When Bet, I slowly move the toleacopo over 
the Bky, elevating it about half a field's breadth a t 
the end of each sweep, before commencing the next. 
After a few aweeps have been thus made, Venue, 
sails into the fiald. 
Harpenden. C e c i l J a c k s o n . 
J U P I T E R ' S B E L T S A N D V O L C A N I C 
O U T B U R S T S . 
[43862.]—IT has always seemed a difficult 
matter to gather any definite theory from the 
works on astronomy as to the cause of the belts._ I 
find that al l I have acceas to pats the subject in a 
few scanty paragraphs in which these appearances 
are generally ascribed to partial views of the real 
surface of the planet through openings in hia 
atmoBphere, or a thinner disposition at thoae parts. 
Now, without being presumptuous enough to pit 
my ignorance against a l l theae witnessoa, it has 
always seemed to me that, taking into account the 
extiemely rapid rotatory movement of Jupiter, his 
atmosphere should be much more denae and less 
liable to be " aeen through " at hie equatorial parts 
than much nearer the poles. 
W h a t happened on this earth at tho time of the 
great Krakatoa eruption would aeem to give ua a 
clue to tho real cauae, provided wo may suppose 
this planet to be in a sulliciently solidified con-
dition to project matter that would remain in 
suspension in his atmosphere. T h e great dust-
cloud which waa thrown out from K r a k a t o a 
reached an altitude of from 15 to SO miles, and was 
proved to have made a revolution of the earth iu 
about 13 days. I t was considered to have remained 
in the upper regions of the atmosphere for a con-
siderable period, and might reasonably bo supposed 
to have, in duu course, formed a continuous belt 
right round the earth by " tailiug out." Now to 
an observer on, say, tho moon, would not it be 
reasonable to suppose that this dust stream might 
present somewhat the same appearances as do tne 
Delta of Jupiter to ouraolvoB ': Probably in an in-
finitely smaller degree, as our planet is so much 
more " Bettled," and is not in the habit of indulging 
in auch violent exhibitions; but on Jupiter, iviih 
his vast bulk aud rapid movement on hia axis, thero 
may be a continuous diachargo of matter iu a 
partly solidified or even more primitivo form, 
and thia projected into his atmntftars might 
be drawn into certain great tropical currents, 
thus giving ua the general appearances of thn belts, 
while the blacker siiota might bu due to more 
titanic etlorta in which vaat bodies were shot out in 
one great exploaiou. Theae would tend to break 
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was ascertained, could any of your readers tell me 
what the resulting mean temperature of the earth 
would he, and what the mean temperature of Mars 
would be, if the'quantity of incident heat varied 
inversely as the distance? Moreover, Mars may 
have more internal heat than the earth—or IOBS. 
As to inhabitants of Mars, have we any reason to 
suppose that a l l rational beings resemble men, and 
are subject to the same conditions of existence r 
S u t man can live under great differences of tempe-
rature, of atmospheric pressure, &c. A n d the great 
differences which we now experience might prob-
ably be enormously increased in the process of 
gradual change and adaptation of the human race 
to this chango, under the principle of the Burvival 
of the fittest. Nobody knows under what low 
temperatures and low atmospheric pressures man 
may exist hereafter. T h e chief difficulty which 
present experience suggests is not that man could 
not exist on a glaciated earth if supplied with food ; 
but that food would not bo producod nnder these 
conditions. B u t the possibility of edible plants 
growing in enow or in a hard, frozen earth can 
hardly be disproved, and the Martian soil may be 
harder to freezs than that of the earth. 
F i s h of a l l kinds afford an example of animal life 
nnder conditions impossible to mun ; but dredging 
operations of comparatively recent date have shown 
that animal life exists at the bottom of the ocean at 
depths where it was previously thonght that life 
was absolutely impossible, owing to the pressure of 
the superincumbent water. I n short, we do not 
know either the temperature of Mars or what 
temperature would be consistent with the existence 
of animal or rational life ; and I am afraid that 
unti l our present means of observation are improved 
this ignoranoe wil l remain invincible. 
"W. H . S . M o n c k . 
F A I N T S T A R 3 N E A R A L D E B A R A N . 
[44431.] — B E P L Y T N G to the Rev . W . F . A 
El l ison's letter (44387), I have again looked up the 
faint etars about 2 F preceding Atdebaran, and now 
send sketch of a low-power view of the stars shown 
in my 12in. Calver mirror ; others were suspected, 
but only those held easily are inserted. I am afraid 
numbers 6 to 12 are beyond the reach of a 4in. o.g.; 
hut M r . El l ison might say what his keen sight can 
detect. The star numbered 3 on my chart and on 
M r . Ell ison's is the faint close double already 
referred to. I would bo glad if someone familiar 
with theBe objects would Bay if it is a known pair, 
and what -the distance is that separates the com-
ponents. Perhaps Mr. E 'pin wil l oblige. .-. is the 
wide pair 25' preceding Aldebaran. T h e u n -
numbered star n f . Aldebaran is the wel l -known 
COihCS, 
Crouch E s d , F e b . 6. W . ^ G o o d a c r e . 
M E T E O R . 
[44432.]—AT 8h. 3m. 30s. in the evening of the 
7th inst. a very brilliant meteor was observed here. 
I ts path, commencing near Capella, passed through 
the sickle in Leo , t and y Leonis being on the south 
side, and G a m m a and Z i t a on east, finally dis-
appearing below and to the south of Mors. T h e 
phenomenon lasted about 7 seconds. Colour electric 
blue, with white trai l , much brighter than any star 
or planet. O n the evenings of tho 6th and 7th inst. 
the Z >dical L : g h t was well seen here, stretching up a 
littlo to the south oi Aries to a point near the 
Pleiades. 
Please wi l l someone help me with regard to 
" Astronomical Notes " for January and February r1 
Looking at the Notes on the Minima of Algol , I get 
puzzled. M r . Mee'a c u d calendar and Knowledge 
give different dates to those appearing in " Ours ." 
d. h. tn. d. b. m. 
Card Caleminr J a n . 2!) C 26 p.m. Feb . 7 0 0 
XiMWkdgi .... J a n . 29 0 28 p.m. Fob. 7 0 0 
" Ours " J a n . 30 6 28 a.m. F e b . 7 8 54 p.m. 
F o r the 15th and ISth innt. " O u r s " i s silent, whilst 
the C a r d Calendar and Kttmobjgt give— 
d. h. xn. 
15 11 20 p.m. 
15 11 21 p.m. 
W . J . 
Mayflower Cottage, Felixstowe. 
Card Calendar 
Knowledge ... 
d. h. m. 
18 8 9 p.m. 
IS 8 10 p.m. 
M e a d o w s . 
S G H A E B E R L E A N A B E R R A T I O N . 
[44433 ] — A L T H O U G H we have had many letters 
on this subject lately, I think it requires a fuller 
investigation. A s an illustration of what I mean, 
let us take as an example a mirror of, say, lOOin. 
focus, and of such a diameter that the marginal ray 
is j \ i n . longer than central, or 1^01 to 1S00. T h e 
size of tho focal images formed by the margin and 
centre wi l l be of the same proportion to each other. 
Now, th ; s small quantity could not be detected 
when viewing a star-disc in the centre of the field ; 
but when we take an object such as the moon the 
case is rather different. T h e angle subtended by 
the moon is, say, 30 minutes, or 1,800 seconds. 
Now, keeping in view our focal images of 1,801 to 
1,800, the moon's image formed by the margin is 
one second larger than that formed by centre of 
mirror. Now, it is evident that with the moon in 
the centre of the field, any small object of hal f -
socond apparent diameter on the margin of the moon 
wi l l overlap just its own diameter. Now, if we 
divide the seraidiameter of the moon (15') by 
5, = 3', divide our overlapping quantity (4") by 5, 
= i V \ ao we roe that at three minutes from the 
centre our overlapping quantity is , V ' . 
W e do not require to view the fu l l moon all at 
once, and if we can keep our object in the centre of 
field, then we have only the difference in size to 
contend with, and overlapping according to the BI'ZS 
of the object under examination. Again , if we 
take the apparent diameter of Jupiter as 30", 
or i},; of the moon, the image formed by the margin 
would be only jftj" larger than that formed by centre 
of mirror, or 1,801 to 1,800 again. I hold no brief 
for either side, but I should like to know Schaeber-
lean aberration as it is, and not what M r . So-and-
So merely asserts about it , and I hope some of our 
able contributors wi l l investigate it, so that we may 
al l know what it is and what it is not. Of course, 
there is no overlapping in the direotion at right 
ODgles to the optical axis of the mirror. 
I have only noticed this aberration as far as 
mirrors areconcorned here; but o g.'a are affected 
by it more or less, acoording to their construction. 
W . B . B . 
[44434.]—IN the third line of last par. but one of 
my letter of Feb . 2, the word " n o t " should be left 
out, and should read, " if it were a real error," &o. 
T h e conclusion of members of the B . A . A . as to 
the utterly unreliableness of Schaeberle'a method and 
results with the 37in. Crcssley reflector are Belf-
evidently correct. This is also proved by the totally 
different results obtained by Prof . Keeler , who toot 
charge of the telescope after Scbaeberle had proved 
himself incapable of either using or judging it . 
T h e mirror left O r . Common's hands with a good 
record. Schaeberle at once pronounced it " no 
good." Fortunately for scientific research it Boon 
passed into the custody of Prof. Keeler, who at once 
proved the capabilities of the mirror and himself to 
do good work. H e at once tested the mirror alone 
at the centre of curvature, and he tells us he found 
the "figure excellent." H e was thus aure that any 
defect would not be the fault of the mirror. T h e n 
he set to woik to correctly adjust it, then he tells 
ns " its performance on stars was excellent," and 
published a list of objects observed. H o w different 
to Schaeberle's results, whose criticisms went to 
prove beforehand that such work with it was i m -
possible from the very nature of thing?—viz , the 
marginal raysbeing longer than the central! Litt le 
did he anticipate euch a reversal and practical denial 
of his statements and deductions. G . C u l v e r . 
[44435.]—STAHS are so far distant that no tele-
scope can possibly raise an appreciable disc. 
Notwithstanding this, they do present a spuiious 
disc, which every increase of aperture causes to be 
reduced in size. On the other hand, planets present 
a real disc unaffected by the aperture of the tele-
scope, but enlarged by every increase of the focus : 
hence stellar images absolutely cannot be affected 
by the Schoeborleon aberration. T h e contention is 
that the outer /. jnes of a bhort-focus mirror having 
a slightly longer focus than the central zones, pro-
duce a slightly larger focal image of a planet than 
do the rays from the central portions, the conse-
quence being that the image has fine details blurred 
out, as I have before stated. 
" A Member of the B . A . A . " and M r . Ol iver 
(letters 41411 and 44413) think this is a mistaken 
v iew; but this is the original statement of it, as I 
read, and I still think I have not misunderstood the 
matter. There is no need for me to say how much 
I am with both these friends in loving the reflector 
—i.e., of course, the Newtonian. 
I would like, Sir, to aek both our friends this. I s 
it not a wel l -known fact that for planetary study 
the mirror of the lrngest focus (figure in both cases 
being equally porfect) is always to be preferred ? 
T h e reason of this superiority is the aberration 
mentioned. When objects like nebula and stars 
are considered only, and the photography of such 
objects, the short-focus mirror has distinct advant-
ages ; but for planetary detail or lunar work, tho 
long focus becomes a most <' cideo Improvement. 
I f a 37in. mirror wore cons' meter' r-f 43ft. focus 
and used as a Newtonian by the of the L i c k 
refractor, I am confident preO ting that the 
achromatic would have to play second fiddle for 
planetary work. F r a n k C . D e n n e t t . 
00, Lsnthal l -road, Balaton, N . E . 
R E F L E C T I N G T E L E T ' J O P E • ° . O E S . 
[ 4 4 4 3 6 . ] — T H E only " p r o o " ' " can give-
to his contentions is the e---noon' on of mine* 
which I put into his hand. I t wot', v-satisfac-
tory to me to see the eccentric rnirr' omandand 
used for an astronomical instrui .cut and called 
Herschelian as by any other name. 1 have written 
scientifically as far as I soe it, and on the subject. 
I core not a rush about the naming of the thing. 
T h e chief objection launched against it is that the 
curve would have to be a deeper one than a con-
centric one of same focus, which v: no objection at 
al l . The old makers made short-focussed mirrors 
for Gregorians with much deeper curves than what 
the eccentric mirror requires. Another objection ie 
that it could not have a revolving head to the mouth 
of the tube. A s a revolving head is simply a IU.TUX-' 
and a n unnecessary expense, where a revel"' 
tube is eoncorned, this is no objection w 
considering. 
" W . L . " says I have no right to poa - • 
inventor. Unfortunately for hiastatemont' | 
to have paid the feee of the law foe that pr 
which he can verify for himself b he c a r t . to t a k e 
the trouble. 
ItsBpecting the Sohaeborlean aberration, the 
statement which I made thi\t the " parabolic ab<--
ratioa " conveys the Bam? impression to me seems 
to be ridiculed by a certar.n wri 'er in this week's 
" E . M . , " but a letter by " T . T . W . " eho-v * 
truth of what I said. 
M r . Calver says that the Sct*te»M lew aberration 
has nothine whatever to 30 wit' holic aber-
ration." Unfortunately fcr his r - . .'t is abso-
lutely inseparable from '.: unct - - object we 
Lave in hand. I f we take a perff alanrface 
to the stars, should we call the imp-- actions seen 
"aberration of rad ius" or aphericil aberration it 
T h e same if we take a perfect c~ rabolic surface to 
the stars, any aberration from that surface must be 
parabolic aberration. Schaeberle found aberration, 
and it has been called Schaeberle.au aberration; but 
the cause was from a narabolic surface, therefore 
parabolic aberration, -.c long as it pertains to 
reflecting surfaces. 
Whi ls t writing on the Gregorian, I should l ike to 
call " H . ' s " attention to the cv-ansion and con-
traction of glasB, and to ask I :m (if he has not 
already done so) to study this point with "perfec t" 
planes. I think he wi l l find a Etrong point, addi -
tional to what he has already mentioned, to show 
that the small reflector of a Gregorian can never 
act as a plane mirror doea under changes of tem-
pt rature, and that the small Gregorian mirror has, 
as a secondary reflector, far superior points about 
it than the most perfect plane ever figure*. 
D a v M B o o t h . 
T E L E S C O P I C : T O VL~ 
[44437.]-SunELY " A M e r he B . A . A . " 
(letter 44411) does not conten ' -product ion 
of the image of a star—say V e - ; a - and of the moonr 
are on all-fours ! T h e less intrinsic brightness of 
the moon prevents that. Of course, your corre-
apondent knowa how the atar's image is formed by 
interference; but inter-'eronce only Bets an inferior 
limit of the siza of the image of a point in a given 
mirror or o.g. when the said ptmt at bright ittt 
Our friend also knowa that atars of different ig-
nitudes give different-sized d.:: 
•tew, say, appear as mere point 
must bo au peri or in brilliaaos to a B.I tar ' are*' ' 
—that is, a poiut—on the moo-.. only at 
tho edge of the ful l moor: that ' ' - i contrast c. 
light and darkness, l'ointa, XI . . . --way 
from the edge, are seen against eurrooadinga at t 
equally bright, ao that interference phenomena ate 
quite invisible. 
The " pin- h o l e " camera flluatratea how t 
images of sensible areas are formed, the n 
from such areas crowing id »•• • 
images, as the proverbial sc. ool 
only when there is no top or botto 
to come from—only a point 
necessarily exhibited. N a t l c • 
and, instead of giving us an 
gives na the nearest approac.i th I 
of the wave-lengths oi light 'hows. 
T h o light from a bright po'.nt, after • .'rig 
through a lens, can uover ag-.-n be convorr- „o a 
point, 
light is 
B u t , 
mind th 
focus 
image Hi 
greater 
" A Mo; 
T r u l y o; 
much, 
troubled 
to 1 , 1 f. 
F o r t ! 
do not • 
see it. 
give disc: 
aperture; I 
not i j j k : t 
to think 
to halve 
part to 1 
i t would 
the difie-
and the 
giving 
domina:-: 
not whet 
I hop? 
conflicting 
is only w" 
mv opini' 
in a lOic 
rocpite I 
i'm. Cm... 
Another 
•.pondetits i 
T'-ction a:-
r-or. J 
- o w n wi 
'•f flint a B 
'id cenirt 
.'engirt. 
Anoihci 
-*"ho po;:-
'.:Veet of t 
*-:hou'd exr 
to unbalar. 
Lt t toy wo 
'Joolre. 
B y the • 
to say or 
Of coarsn. 
positiom o 
that I do 
moderate • 
E L E C T S 
[•44486V.] 
B r o w n on 
with much 
suggested ( 
in latter i i 
msnlloned 
plate with 
outside the 
at a l l . gm 
tory for thi 
to etiMlr z 
envelope, p 
tho emi.: • 
tnkcn I 
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* u ' . . • .• nOS ret, the image of tho aky itself 
ry • the remaining stars appoar to 
. . . . . . pit | id itar. Would it bo possible) 
tpi ii . • „ . which would (rive a fixed 
Ufa t i y , which would thoreforo bo 
bat * f< lostat ? Thoro is a solution 
| aad M O only, which is hero given. 
:< mounted on an axis which rests 
. ' • .ringi. Tho mirror and its axis aro 
, lui i joining the colcntial polos, 
lios is givon to tho system, so that 
. . make a comploto rotation about the 
forty-eight hours in same direction 
v. I " *;'(»ir"iit diurnal motion of the heavens. 
. • . . it> ahown that tho imago E ' of any star E 
v t t t i «r»rwill lie scon stationary in the mirror. L e t 
(Jtw » poiol in the piano of the mirror, E 0 an 
:• I ' i K' tlio prolongation of the refloated 
raj ' rwi from tho olomcntary laws of refloc-
'.. " ; !mo M of tho mirror is a plane of 
• t ho straight lines 0 E , O E ' . T h i s 
ihcriin, lies parallel to the line joiu 
.1 poles: it therefore contains a line 
...'•i to th« linn joining the polos. This 
I line < 11' is theroforo equally inclined to the 
a* <J i\, 0 B*. for the piano of symmetry M 
• us ot r.'raight linos equally inclined to O E 
I K . In other words, tho angles E O P , E ' O P , 
»•- • ^ t l , the unglo B O P is the polar distance of 
t' a n«r, and cinscq'mntly independent of tho timo; 
to I ) ' O P . On the other hand, the 
1 c turns about O P with a velocity x 
of the diurnal movement), and we 
angular rotation 8 to the plane M 
'-.ie plane E ' O P turns, therefore, with 
• • . - i around O P . B y hypotheaia 
- .'one revolution is made in 48 hoars) . T h a i 
ty U i — « is 7. iro, and the plane E ' O P i s 
iry. Tho Btraight line 0 E ' , which 
itif.nary piano E ' 0 P . makea with the 
ebon < > P an angle E ' O P independent of 
This straight lino is therefore fixed, and, 
. the image of any star whatever is sta-
I trust that this wi l l make the whole 
e»t:er clear to " R i v o n n a . " 
A n a l y t i c a l G e o m e t r y . 
With tho information already possessed by M r . 
rg (iuery 100097, p. 20) he may proceed at once 
t . tt.e itudy of iiriggs and Bryan's " Co-ordinate 
• • • ' . !? ." published by Clive and C o . , London. 
It d?»l) only with the properties of the right line 
'. <i:c'». but he will find it a capital introduction 
It thi lubjcct. 
T h e " R e v e n u e . " 
I s reply to " Do n C a r l o s " (query 100107), tho 
-• -.: .ween the Revenge and tho Spanish 
• '•• fl :• i tock place in August, 1591, but I 
• n and no record of the day of the month. 
•Ale S t a r s i n a F i e l d - G l a s s . 
ryot (query 100109, p. 20) can not see 
.lonis as double stars with a pair of 
I He will see r Lyr.-r as a double 
it be v..iolly unable to divorce the com-
| •• -i-•.-«. ami make a quadruple of it. Trie duplicity 
Ot; I ft 1 Muioris is new to mo. B a t h ft and i; 
• •••aianrumare in tho Mi lky W a y , so, of oourse, 
'. 1«J are surrounded by small stars. 
T r a n s i t I n s t r u m e n t . 
impteMMB on reading query 100125, on 
wmothing was loose (it might oven 
1 -.':la»») in " Equa ' s " transit instru-
eut this scarcely Booms to explain its 
i.ehaviour. Of ono thing I am thoroughly 
flats, and that is, if the transit wero mine, I 
• • aid tact away " E q u a V * file Btraightway. A 
• : i dangerous implement for an amateur to use 
«P< n such an instrument it would be hard to dovise. 
U ciur-e his rotation of the wire frame—always 
ayuraiog the stabilityof tho tolescope—would enablo 
jura to get the central thread into the optical axis of 
but, having done BO, if collimation 
*•»! cirrcot wiien, aay, the illluminated end of the 
\ e n wni eai it should remain so whon the axis 
'• I I rsed is its \ ' s . I am afraid that the mis-
file ; but 
. liery of the 
blotting-paper, or something of 
ehwl hu alrc-.tdy b o e n u o n ( ) w i t h t h o 
* might try packing up tho peiiphi 
:-glaas w.th blotting-paper, or son 
W o r k on A s t r o n o m y . 
, ! ™& Vs11 " P - " ( ' l u o r y 1 0 0129. p. 20) that the 
•in title of the hook I quoted is " A Handbook of 
I'noipbvo .. • Practical Astronomy," by G - o . F . 
•A.S , published at Oxford by tho 
.", Press. I t was from the second volume 
tt.u excellent work that I quotod. 
F o c u s of H u y e l i e n i a n E y e p i e c e . 
" P " concludes ha query {cit. supra) with a 
1 ",-t , w m c Q 1 nave answered in tho6e columns 
BttW am fairly «ick of it. Once more then—I 
: »o«Hy hope for tho last t imo- tho method of 
toed length of the combination of lenses 
• » eyepioce is this: Divide twice tho 
iocal length of the component lenses 
• - i- .g. , suppose that the foous of the 
field-lens is 1'Sin., and that of the eye-lens 0 5in., 
then }'" x 0 fi x - ' 2 m 0 75in. Or, suppose that the 
1 5 + 0 5 (or 2) ' 1 
field-Iena haa a focal length of 0 75iu., and the oyo-
lens ono of 0 25in., then * 0 ' 2 f * L = 0'3750 
' 0 7 6 + 0 25 (or 1) 
the focal length of tho combination. 
A F e l l o w of t h e R o y a l A s t r o n o m i c a l S o o i o t y . 
M I N I M A O F A L G O L . 
[ 4 4 1 5 7 . ] — W E may tell M r . Meadows (letter 
444:12, p. 12) that our contemporary, Knoieh-d.gr, 
was in this instance right. 
T h e W r i t e r of t h e A s t r o n o m i c a l N o t e s . 
S M A L L S T A R S I N O R I O N . 
[44458.]— IN- reply to Prof . Pereira (letter 44407), 
I fancy that the visibility of tho small stars near 
9 Orionis very largely depends on atmospheric con-
ditioca. I perfectly romomber when at Jimbour in 
Queensland in November, 1S82, with the same 6'4in. 
equatorial refractor that I employ in my variable-
star work, the six stars in 9 Orionis were quite 
easily visible, and on several nights were shown to 
visitors not accustomed to astronomical observation, 
and seen without difficulty. But there, of course, 
Orion was at a high alt i tude Here in England tho 
case is just the reverse, and with ,the star low and 
the sky often more or less hazy, those little stars aro 
always more or less difficult; they aro, however, 
rather tests of the purity of tho air than of tho power 
or excellence of tho telescope. 
A s to the minimum vinhk with any given aper-
ture, the same remarks hold good. No doubt at 
Prof . Pereira's station in the Azores the air is ex-
ceptionally clear and Bteady, and a 4in. telescope 
there would show as small stars as a Gin. would 
here. M y latest variable-star observations show 
that when the light falls below 13 0 magnitude they 
cease to be visible with a G i iu. aperture tolescope 
in Eng land . C . G r o v e r 
(Assistant to Sir Cuthbort Peek, B a r t . , F . R . A . S . ) 
RouBdon Observatory, L y m e Regis . 
and with 2ia. the companion was held easily and 
steadily. Then a l } i n . diaphragm was tried, and 
to my surprise the enmrs was still vinible without 
the aid of imagination. I tried 1J, but could not 
be sure of it. I may add that I can always soo it at 
sunset with a power of 103. 
Now with respect to S Orionis. L a s t y e a r l could 
never be sure of the fifth star, though I looked for 
it on all possiblo occasions. O i Monday last, how-
ever, I saw it without effort immediately on going 
to the eyepiooe. T h e sixth I suspected, but could 
not be certain of it. These stars aurely are 
variable?. 
Mars is not by any means in a favourable opposi-, 
tion; but its diso wi l l well ropay scrutiny on any 
evening when the air is steady. I have made one 
or two Bketchos lately, delineating nothing but 
what I was absolutely sure of, and the inclosed, 
F A I N T S T A R S N E A R A L D E B A R A N — 
N E W P A I R S . 
[44459.]—Iif answer to M r . Goodacre (letter 
44431, p. 12), I have looked through the various 
catalogues of new double stars I possess, beginning 
with Vo l . X L . of the R . A . S . Memoir.':, and can find 
no mention of either of the pairs p. Aldebarau. I 
wil l try and have a look at thom with the 17iin. 
reflector ; but as I am leaving home shortly, I may 
be unable to do so. T h e brighter of the two pairs 
may possibly be identical with B . D . + 16 623°, 
whioh, for the epoch 1855 0, is 84*7 seconds of time 
p., and O'.V south. 
T h e following new pairs have been detected Bince 
J a n . 1. Some of thom have only been measured 
so far on one night:— 
\ 
made on Monday last, w i l l not be unacceptable to 
some readers of the E N G L I S H . M I X H A N I C . Tho 
shadings have a greenish tint, tho rest of the disc 
being red. T h e North Polar cap is a most con-
spicuous and brilliant object. Mars bears magnify-
ing power much better than Jupi tcr . I find a 
Stoinheilmonocenfriceyepiece, recommended several 
years ago by M r . Denning, to give beautiful 
definition whon the conditions aro at all good. 
Powers used on Monday last wore 225 and 250. 
I may add that tho Orion nebula bears a power 
of 250 very easily. R o b e r t K i l l i p . 
81, NewBham-drive, Liverpool , Feb . 15. 
S O H A E B E R L E A N A B E R R A T I O N . 
[44401 . ]—"W. B . B . " (letter 41433) is quite 
right in arguing that in tho caso ho puts, tho image 
made by a small portion of tho margin of the mirror 
would be iu proportion to the image made by a small 
B . D . R . A . 1855. Daol. Pos. Dist . Mage. 
+ 54-340° I h . 29m. 27s. + 54° 29' 37 0° 2-9" 9 0 , 10 
42 456 I I . 0 41 + 42 10 183-0 . in 9 7'2, 11 -5 
48 900 I I I . 25 51 + 48 36 219-0 4 0 9-1, 11 5 
61 883 I V . 3 8 + 61 27 187-2 3-4 8 9, 10 1 
40 1261 V . 11 21 + 40 41 269-4 6 7 9 1, 9-1 
40 1263 12 0 + 40 38 356 8 2-4 9-0, 9 2 
40 1277 14 3 + 40 59 01'3 2 5 9-5, 12 A . B . 
306 5 14-2 10 A . O . 
41-1227 25 29 + 41 12 170 1 7-9 S 0, 11 
4M264 31 50 + 41 47 70-4 2-5 9'2, 10-2 
54 1009 V I . 7 15 + .">t 14 1U-7 3 1 8 8, 11-5 
41'1438 15 48 + •11 39 87-5 1 6 9 2, 10-2 
401734 41 6 + 40 40 309-7 G 2 8 2, 9 3 
40-1738 41 59 40 35 75-0 8 7 8 0, 10-0 
51-1355 V I I . 41 53 + 51 50 132-4 5-1 9'1, 10-5 
'6P1391 57 33 + 51 55 265 8 47 8 4'6, 12-5 A . B . 
318-4 7 6 12'5, 13-0 B . C . 
53 1223 V I I I . 2 29 + 53 41 2S5-5 2'6 9 0, 9 1 
T . E . E s p i n . 
T o w L » w , R . S . O . , Co . Durham, Feb . 15. 
R I G E L - T H E T A O R I O N I S — M A R S . 
[ 4 4 4 6 0 . ] — A F T E R a prolonged spell of utterly 
worthless weather for astronomical observations, 
this week has furnished throe very clear nights, one 
of which was exceptionally good. 
Monday evening, tho 11th inst., was gloriously 
fine, the air being remarkably Btoady. Starimagos 
were very beautiful—neat, tiny, round discB, with 
porfectly concentric diffraction rings. Kigel's com-
panion was a charming spectacle, and it wi l l 
interest many to kuow the result of the following 
experiments:—My instrument is a fine refractor, 
bv W r a y , of Sin. aporturo, mounted equatorially. 
W i t h the ful l aperture, of courBO, the oompanion 
was both easy and brilliant. T h e glass was stopped 
down first to -lin., then to 3in., and yet again to 2in., 
portion of the centre as 1801 to 1800. W h a t ho has 
failed to grasp is that, when using the whole mirror, 
we do not get images separately from centre and 
margin : but the entire mirror makes a single image 
of any point, and therefore of any number of points. 
Thoro is no image formed of the moon by tho margin 
to ovorlap the imago formed by tho contro ; but 
margin aud centre combine to produce imiges of 
s l l the minute points whioh together constitute tho 
focal image of the moon. T h e small object half a 
recond in diameter at the edge of the moon ia 
equally well defined, with a star on tho edge of 
a cluster of sirue diameter. Were his view right, 
tho vision of star-clusters would bo an abomina-
tion, for all the marginal stars would run into one 
another. 
M r . Dennett (41435) recognises that inoreaso of 
aperture reduces size of discs, and that houco stellar 
images are unaffected by Schaeberloan aberration. 
H e wi l l easily now realise that each point of the 
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agriculturist . Storage resorvoirs and irrigation 
works will l>o required shortly in ordor to dovolop 
tho agr icul tural sources of tho country. T h o 
annual ra infa l l in South A f r i c a varies, according 
to such reports as aro availalilo, more than in 
any other region of the earth, for i t rangos from 
50in. or moro in tho vicinity of T a b l e Mounta in 
to less than 5in. in somo parts of tho north-west 
of Capo Colony. 
T h o Itixcarcry, tho vessel which is to bo em-
ployed in tho Antarct ic expedition, is pract ical ly 
complote, and wi l l bo launched on M a r c h 23. She 
is probably tho strongest wooden vessel over 
built , and w i l l bo soen in tho port of London 
bofort nho starts on her voyage of discovory. 
T h o V i e n n a correspondent of ono of tho London 
morning papers writoB : — " Exporimonts have 
boon made on the F r a n z Josoph R a i l w a y wi th an 
invention intondod to muko it impossible for a 
tra in to pass a signal pet against it . T h o inven-
tion consists of an apparatus eroctod close by the 
side of tho rai l s , and connoctod w i t h tho signal , 
wh ich bars or opons tho way over that part icular 
l ino. W h e n tho signal is set at dangor a part of 
the apparatus slrotchos out just far enough to 
strike a corresponding arrangoment fixed on tho 
engine of any train that attompts to r u n past. 
M their coining into contact, the brakos of the 
train are sot in action without any interference 
on tho part of tho driver, and it comes to a stand-
st i l l . T h o invontor, Dr. Stoinor, claims that a l l 
accidonts ar is ing through a drivor overlooking 
signals act ri:;uinst h im ran in futuro bo pre-
vented. Exper iments were mado wi th a special 
t ra in in tho preseaoo of numorouB oxports. T h e 
(apparatus brought tho train to a standsti l l throe 
times, whon it was travel l ing at tho rate of 30, 
•10, and 50 miles a n hour respoctivoly." T h o 
dovice is ralhor old, but thoro are cortainly many 
pitonts oithor in oxistonco or in tho records of the 
Patent Oflieo describing apparatus of an exactly 
s imi lar k ind . T h e ra i lway companios do not, 
however, soom inclined to take any of thein up. 
A n arcidont wi th oloctric wires , s imi lar to that 
w h i c h had fatal results in Liverpoo l lately, 
took placo in V i e n n a tho othor day. O w i n g to a 
heavy fal l of snow, not only wore the stacks of 
tolophone wires and the ovorhoad cables serving 
tho electric tramways broken, but heavy iron 
miliars and standards on tho roofs of buildings 
r« brought down. A number of horses were 
In jured , and four wore k i l l e d ; but wi th the 
•ition of ono coachman, who was i n j u r e d , 
. & drivers escaped. T h o telephone system was 
<|uite brokon down, and nearly a l l the electric 
tram-lines were interrupted. T h o danger of 
using ovorhoad wires has boon frequently pointod 
out, and it is stated that if tho V i o n n a acc.idont 
had occurrod i n tho busy hours instead of at 
n ight , thoro would almost certainly have boon a 
groat loss of lifo. 
I t ia stated that somo snmplos of auriforous 
rock in Co. W i c k l o w , Ire land, havo yiolded as 
much as 4dwt. of gold per ton. T h a t was tho 
highest assay, it appoars, out of 110 aaraples. I t 
is not statod how much i t cost to obtain tho gold 
from tho quartz voin, which , it appears, ia 
found near tho workings of 1798. 
I t IB announced that tho use of artif ic ial 
sweotoning mattor, such as saccharine, & c , 
except when used for reasons of health, w i l l be 
forbidden in Germany from A p r i l , 1002, and the 
aalo of. mel materials w i l l only bo allowed to 
chemists and pucially nuthorieed persons. More-
over, a l l a n i i i c i a l awootoning materials used in 
G e r m a n y wi l l bo subjocted to a consumption tax 
•of eighty marks per ki lo. A s " eighty marks " 
is pract ical ly equivalent to eighty shi l l ings, and a 
kilo is only (presumably) 2-21b., tho tax on a r t i -
ficial sweetening materials usod in G o r m a n y w i l l 
be prohibit ive. 
T H E Russian Government has ordered that 
foreign tondora shall in future be refused by al l 
departments if those made by Russian engineering 
works aro not more than U per oent. higher. 
A itEXAMCAiii.E piece of engineering work is being 
•carriod out in the Now Jerome P a r k , New Y o r k . 
A reservoir ia Doing blasted out of tho solid rock, of 
which 3,000,000o.ft., togothor with 2,500,000o.ft of 
earth, has to be removed. Thia rock is of the 
hardest kind, almost gr..nito, and 850 men are in 
sorvice constantly blasting and drilling. W h e n 
finished the roaorvoir wi l l resemble a huge bath-tub 
in shape and finish, for the bottom and half the 
slopes wi l l bo paved with stone and brick. A t 
present the work ia little more than half-finished. 
T h e basin wi l l cover 250 acros. 
L E T T E R S TO T H E E D I T O R . 
— « « » 
f We do not hold ourselves responsible for the opinions oj 
our correspondents. The Kditor respectfully requests that all 
osnmunications should be drawn up as briefly an possible.] 
All communications should be addressed to the E D I T O R of 
the E K O U S B MaonAvio, (lUwnt'i House, OlemenCt Inn 
Passage, Strand, London, W.O. 
•#* In order to facilitate reference. Correspondents, sehes, 
speaking of any letter previously inserted, xeitl obligs by 
mentioning the number of the Letter, as tocil as the page on 
which it appears. 
" I would have everyone write what he knows, and as 
much an he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a porson or BUCO. a fountain, that as to 
other things, knows no moro than what everybody does, 
and yet, to keep a clutter with this little pittance ol his K 
will undertake to write the whole body of physicks; a vice 
from whence great inconveniences derive their original." 
—Montaigne's Kssays. 
Tho difference in mag. was found to bo intensified 
at Ob. 11m. the following evening. 
At Gh. 45m., March 3, the now star appeared to 
have slightly risen in brilliancy, boing now a d -
judged equal in mag. to a Persoi. Six other 
estimates wore formed botwnon then and 0b. 55m., 
and the mag. seemed to flicker botweon that of 
Algol , then 2 - 2, and a Persei, I'D. From 7h. 30m. 
till 7h. 50m. I was carefully comparing the tint of 
the spurious disc of tho now star in tho teloscopo 
with the appearance of Cape 11a and Mirfak treated 
in the same way. I n the moonlight Oapella ap-
peared of an ivory tint, Mirfak palo yellow, and 
Nova Porsei orange. 
Passing over somo other observations, at 7b. 40ui. 
last evening, March 10, in tho absenr.3 of moon-
light the spurious disc of Nova sooinci doep red. 
Six observations during the evening made it range 
in estimated mag. from 2 8 to that of Algol at 
minimum—which phenomenon was admirably seen 
—viz. , 3'7. I t wi l l be interesting to know how the 
star has photographed during the last fortnight. 
W i l l i a m G o d d e n . 
T H E N O V A P E R S E I A N D I T S S P E C -
T R U M — N E W S T A R S A N D P L A N E T -
A R Y N E B U L A E . 
[44539.1—ON F r i d a y , Feb . 22, at 11 p.m., as I was 
roturning to the Roctory at Wolaingham, I was 
much astonished to see a star in Perseus which was 
evidently a Nova. There was a groat deal of cirrus, 
and the brightest stars wore hazy, and I could not 
make sure of its brightnoss; but it seemed littlo 
short of Capella. I was throe miles from home, and 
could not make any observations. Next morning I 
found that it waB D r . Anderson's Nova. I was 
observing in this part of the sky on F e b . 20, and am 
pretty Bure it was not then visible to the naked eyo. 
H a d it been of the third magnitude, I roust, I think, 
havo noticod it. I have Binco had only glimpses of 
it through tha clouds till last night, March 0. I t 
had now faded very considerably. I n tho teloscopo 
it first appeared red ; but on closer obiervation it 
Beomod to be yellow, with flashes of deep red at 
intervals. T h e spectroscope revoaled a spectrum 
similar to the Nova Aurigie ; but the F and C lines 
of hydrogen were apparently more prominent. 
F lookod like a band rather than a line, and O was 
a moBt startling objoct. I prcsiod the disporsion 
as far as I could, and the C lino seomsd distinctly a 
band rathor than a lino. Of course, it is roally the 
C lino of hydrogen ; but its breadth is remarkable, 
and the F lino is evou broader. T h e third lino of 
hydrogen was also soen, but was rather dim. T h e 
nobula line and the line between it and the F lino 
were very obvious. I should reckon the intensity 
of the linos from momnry as fo l lows:—C line 10, 
F lino 9, nebula line 5, lino betweon F and nebula 
lino 4. These two lines were broad also. There 
wore many othor dark and bright lines, and the 
doublo nature of the spectrum waB very obvious. 
T h e star seems to me to differ from the Nova 
Aurigrc in the greater intonsity of tho C lino. I 
nover saw much colour in the Nova A u r i ^ e , while 
in tho caso of the Nova Persoi the C line at tho 
prosont timo domiuatos tho spoctrum, and gives the 
red tinge to tho star. 
Tho fact that theso new stars appear in the Mi lky 
W a y is of great intorest. T o e gradual alteration 
in Bpootrum to that of a nobula is also remarkablo. 
Further it is to bo noted that planetary nobnln- are 
distinctly associated with tho Mi lky W a y , and are 
most plentiful in that part of it, which has also 
yielded most now stars. I havo shown elBowhore 
{Publications of tho Wolsiogham Observatory, 
No. I I I . , p. 7) that from hours X l X b . to X X l h . 
there are thirteen planotary nobu!:o. I n a l l tho 
othor hours together thoro aro only elovon. A u d 
tho now stars have mostly appeared in this part of 
tbe i k y . T . E . E s p i n . 
T o w L i w , R . S . O . , Co . D u r h a m , M a r . 10. 
T H E N E W S T A R I N P E R S E U S . 
[41540.]— H a v c r r j takon ovory opportunity that 
offorod of carefully scrutinising the above, doubt-
less in common with vast numbers of " o u r s , " I 
should like, by your permission, to mention a few 
things in connection with my observations which 
havo struck mo as peculiarly interesting. 
I firBt saw tho star at 9b. 20m. on F e b . 25, at 
which timo I estimated it as al l but equal to 
Capolla in magnitude, and its light similar to that 
of an electric arc lamp viewed from a considerable 
distance. Tho next observations wore secured be-
tween 7h. and Sh. on F e b . 27, when it appeared 
about half a mag. brighter than a Persoi. A t 
9h. 45m. tho following night, in bright moonlight, 
I could not porsuade myself that Nova had suffered 
further diminution. O n this occasion it appeared 
quite white, as also did a Persei. Now at 10b. 15m. 
there was very little difforenco in the altitudos of 
Nova and * Porsei; nevertheless, tho new star was 
scintillating strongly, whilst . Persoi shone quite 
steadily. I thought this worthy of note. A t 
Ch. 22m. on March 1, in strong twilight, Nova 
still appeared equal in mag. to tho comparison star; 
but at Oh. 2Sru. a decided diminution was apparent. 
[44541.]— At this dato (March 10) tho rpsctrura 
of the Nova, as seen with my inst rumental means, 
appears not only to have altered much in its 
character einco first I observed it, in tho direction of 
having its bright-lino spectrum relatively much 
intensified as contrasted with its continuous one ; 
but I feel certain that among tho bright line3 them-
selves, tho so-called "nebular linea " now stand out 
with greater relative prominence than whon they 
first became distinctly visible. 
Perhaps I ought to give details of spectrum 
measures, instruments UBed, & c . ; but as these, by 
easy comparison with my records given elsewhere, 
could not fai l to deprive me of my incog., I prefer 
to bo silent on theso points. I , at any rate, have no 
paBBing advantage to attempt to secure bv a 
reversion to signature. H . 
[ 4 4 5 4 2 . ] — T H E state of tho weather last week 
leaves muoh to bo desired by Glasgow obsorvors of 
Nova. Only three nights have r.llowod a u y v i e w 
whatever of the star—namely, the 3rd, Gth, and 
Sth inst—aud on each occasion thick clouds obscured 
the star at very frequent intervals. Besides tho 
Btars in Perseus itself, tho following wore usod for 
comparison :— y Audromodn), i? Uriro Majoris , and 
ii Auri; :o . T n e estimated magnitudes of Nova 
aro.—Maroh 3rd, at Oh , 2 1 map . ; March 6 tb, at 
8u. , 2-6 mag. ; Msrch Sth, at So., 3-0 mag. 
Glasgow, March 11. A . D . R . 
[ 4 1 5 1 3 . ] — H A V E just had a splendid view ot the 
Nova in Perseus, and tried my small spectre eye-
piece on it with my Sin. telesoope, and at onoe sow 
tho bright lines I expected wore there, but did not 
expoot I should be able to Bee. A bright red lino 
and two very bright onos towards the violot end, 
bosides otherB. Tho spootrum soomed much ns 
Lockyor gives for hydrogen, and I was delighted at 
being able to see it. I used a power of 80. 
E d w a r d W e l d o n . 
Tunbridgo Wells , March 5. 
[44544.]—TuBsriAY, Maroh 5. Nova loos than 
i Persoi, equal p. Ye l low lino now much le>« 
inten3o and rather a band. Spectrum otherwise 
unchanged. 21 mag. 
Wednosday, March 6. L^ss bright. E x a c t l y 
equal o PorBoi, equal 3 mag. Spoctrum unohangod. 
Nicol prism rotated before spectroscops had no 
effect. 
Thursday, March 7. Again fainter. I l i r d l y 
oqual o. Tho yellow noarly vanished as a lino, aud a 
daik band on its green side. A suspicion of additional 
violet bands, but clouds prevented certainty. 
Sunday, Maroh 10. No cbaogo in roagnitule. 
So near equality to 6 Persoi as to bo doubtful 
whether it waB equal or not. Rod liuo still the 
brightest part of spectrum. Ye l low gone as a line. 
Blue next brightest, and then the middle one of tho 
three groon. The other twogreon about oqual, but 
loss luminous than middle one. Fainter and 
narrower blue not seen. Violet band easy to tos, 
but not brilliant, and still a faint appcaranoe of 
other bands in violet. 
M r . Monck's theory that temporary stars are tho 
reBult of a star rushing through a gaseous nebula 
appears to me to be moro consistent with tbe facts 
than any other. I suppoBe there is no error in the 
first reportod observations of tho spoctrum when it 
was said to bo of a weak solar typo, and without 
the bright lines, which were its most prominent 
characteristic on F e b . 2S and sinco that dat >. I t 
Boems difficult to explain the star's rise from i n -
visibility to more than first magnitude so suddenly 
while manifesting only a weak solar speotrum, and 
then when degrading in light that the spootrum 
should bocomo largely ono of bright lines, but 
with tho continuous spectrum still bright through-
out all its length. E d w i n H o l m e s . 
[41545.]—Pnon,vnLY every one of our large ob-
servatories ha i , during the past f o r t n i g h t been 
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l a n d , and absolutely nothing of those in tho 
regions around L a k e C h a d and Darfuv. T h e r e 
is not a doubt that when theso great areas come 
under investigation it w i l l ho found that one 
great zoographical region exists from North* 
E a a t e i n A f r i c a right across to the west coast. 
When I have finished examining my col lodion of 
birds they may tlirow considerable l ight on the 
subject . 
I t is evident that I t San los - Ihuuont had u 
narrow escape last week, for the balloon is 
practical ly destroyed, and a new one is i n course 
of construction, to be ready by Sept. 1. I t w i l l 
have nearly the siinie volume as tho ono that 
•came to gr i f f—31 metres in length and G metres 
i n diameter i n the centro—but, instead of being 
Cyl indrica l l ike balloon No . 5, it wi l l be ellipsoid 
i n shape, and the haUouet, instead of being at ono 
end, wi l l bo placed in tho middle. T h e Aero 
C l u b Committee, wit l i 31. Deatgeh, arc consider-
i n g a suggestion to alter the terms of the com-
petition—to start from St . G e r m a i n and double 
Mont Valcr ien , instead of going round tho E i f f e l 
T o w e r . Meantime M . Rose is to begin experi-
ments with his ai ;rostat this week at Argenteui l . 
H i s airship needs the assistance of two horizontal 
•screws .to enable! tho balloon to raise the propelling 
machinery . T h e ear wi l l hold eight persons ; but 
i n the first experiment only M . Hose und his 
assistant wil l aseond. 
W h a t is believed to be by far the longest record 
it* travel in the ra i lway world has j u s t been com-
pleted by tho Great Northern express engine 
known as " N o . 1," which has covered the enor-
mous distance of 4,000,000 miles, or fifteen times 
tho span from the moon to earth. T h o engine is 
Sti l l daily employed on express trains between 
K i n g ' s Cross and Doneaster, and is stationed at 
Peterborough. I t has single driving-wheels , and 
•was one of the first to be fitted wi th outside 
cyl inders . Over thirty years havo elapsed since 
i t left tho company's works at Doncaster, and the 
or ig ins) wheels st i l l c a n y their massive burden. 
A rather significant reflection is made upon the 
B r i t i s h mil i tary rifle, the Leo-Motfoi'd, in a 
formal report by a F r e n c h expert, Capta in de 
Mont arisen. T h o captain suggested, for the 
yurpose of testing, a standard which was approved 
By a number of other experts. T h e result is that 
i t is now alleged that there aro only three worse 
rifles i n Europe than the Lee-Metford . O u r ritle 
is, in fact, placed twelfth on tho list. T l io D u t c h 
i ind Roumanian rifles, both of the J l a n n l i c h e r 
type, tio for the first position. T h e Spanish rille 
comes third on the list, the I ta l i an fifth, the 
R u s s i a n s ixth, the Clermaii eighth-, while the 
T u r k i s h is tenth. A s un indication of the u n -
prejudiced character of the tests, it should be 
stated that the F r e n c h experts only rated their 
o w n weapon, the Lobe l , s l ightly superior to the 
Lee-Metfoi 'd . 
I t is stated Hint the new R o y a l yacht m a i n -
tained n speed of 17 knots with only two-thinls 
of her boiler power, and that the K i n g is h ighly 
pleased with the vessel's sea-going qualities. 
L E T T E R S TO T H E E D I T O R . 
PEim.U-S the most notable and extensivo deposits 
of graphite in the world are found on the island of 
Ceylon, oil tho south-east coast of .Southern India . 
These deposits furnish tho bulk of the world's 
supply of graphite. I t is a crystalline variety, and 
masses of several hundred pounds' weight have been 
found. Occasionally beautiful crystals of smarts 
are found in it , and bematito and magnetite tire 
frequently mixed with tho poorer grades. 
V i e t o r i u m : a N e w E l e m e n t . — S i r Wi l l iam 
Crookes, F . l t . S . , has recently given an account to 
the Koyal Society of his discovery of the new element 
which ho calls victoriiun. I t has a pale brown 
colour and dissolves easily in acids. I t s oxide is less 
basic than that of yttrium, but more so than the 
greater part of the earths of the terbium group. 
The chemical properties of victorium differ in many 
re 1.1• t'roni those of yttrium, bat generally speak-
ing it may be said to occupy an intermediate position 
between this element and terbium. I t is admitted 
ithat the oxide of Victorian* has the formula W O * , 
its atomic weight is not far from 117. The photo-
graph of the spectrum given by the oxide shows 
certain definite fines which have not been observed 
M'ith any other body. The specibrnnB is obtained by 
the incandescence of tho body in a vacuum tube ; 
the light given off has been analysed by a spectro-
scope of great precision, and tho exposure upon a 
photographic plate shows a series of interesting rays 
i n the ultra-violet region. I n order to examine the 
the negative an apparatus has been constructed 
which wil l measure to the one hundred-thousandth 
of an inch. 
[**'(! (fi not hold ourselves Itfyawftfl for As opinions of 
cur SSI l lHJHIllsTiWlf•. The Kdilor rtspectfullg reauextx that all 
communications should be drawn up as briefly as possible.] 
All comvtnnicatians should bt. wldressed to the E D I T O R of 
the E N G L I S H M R C H A N I C , Clement's House, Clement's Inn 
rtSfiSJII. Strand, London, W.G* 
*mm In order to facilitate reference, Correspondents, when 
sjitaking of any letter previously inserted, will oblige by 
mint toning the number of t!m Letter, as well as the page on 
which it appears. 
" I would have everyone write what he knows, and as 
much us he known, but no more; and that not iu this 
only, but in all other subjects : For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more thuu what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of ptiysieka ; a vice 
from whence grout inconveniences derive their original." 
—Montaigne's Essays. 
M I X ' H E R C U L I S . 
[ 1 5 0 3 2 . ] — T H E following nre some later measures 
of this pair :— 
Date. Angle. Distance. Authority. 
I tatters " to the liest of his ability. I really should 
I bo much obliged to him. I t Was thought worthy of 
I mention, I may say, in two wetl-linuw II meteoro-
j logical journals in Berl in and Vienna, so that it 
' might not lie wholly beneath your correspondent's 
! notice. Hut I wil l not pi-ess this. There is a still 
I bettor task I can suggest to him. 
H e manifests a willingness to criticise Sir Norman 
Lockyer . Now, Lockyer, as we know, lately read 
a paper to the Royal Society on Sunspotsand Indian 
Rainfal l and Famines, a paper which M r . Knight , 
being a student of such things, h i s , no doubt, 
" r e a d , marked, learned, and inwardly digested." 
I hold no brief for Lnckyer , of course, and some of 
his arguments seemed to mo faulty. But the paper 
I regurd as nt least an important one, and it may 
help us a little " forrarder," which M r . K n i g h t s 
empty denunciations do not. A . B . M . 
1894- 46 
1895- 68 
1896-54 
1899-23 
37-9 
39-2 
4G-9 
53-1 
0- 95 
1- 03 
1-41 
1-07 
Hough 
Hough 
Greenwich 
Aitken 
I do not think that any practical observer expects 
to measure a close pair to a decimal of a degree. 
Of course, the position circle is read to decimals, 
and tlio mean of three or more observations taken, 
and in this mean the decimal is used. Sir James 
South, in his observations, gives the greatest dif-
ferenccs between the reading each night: but this 
custom has not beon generally followed. Even with 
wide pairs tlio dill'orencos between observers is very 
often considerable. The measurement of double-
stars is no easy matter, and in some states of air 
becomes wddly erratic. I hope ere long to send 
some notes on double-stars between 5DT and 00' 
North Declination, together with some new ones 
found with the 17! in. reflector. T . E . E s p i n . 
Towlaw, R . S . O . , Co. Durham. 
T H E M O O N ' S O R B I T . 
[15035.]— I N my letter (45016), the raoou's mean 
distanco from the oarth is printed as 237 miles. Of 
course, it should lie 237,000 miles. H . L . 
T H E P E R I O D I C I T Y O F S U N S P O T S . 
[ 4 5 0 8 3 - } — F I V E years ago—Oct. 30, 189G—the 
" E . M . " was good enough to publish a letter from 
mo (39257) containing an hypothesis or theory of 
sunspots and tho cause of their periodicity. The 
real test of any theory is not whether it will predict 
that spots wi l l be upon the sun upon any particular 
day, but when tho sun wil l be free from spots. 
If anyone wil l take the trouble to compare the 
theory in my former letter with the positions of the 
planets as given in this year's Xatttical Alumnae, it 
wi l l lie seen at ouco that tho theory requires the sun 
to be free from spots from June 30 to August 13 
inclusive, or a period of forty-five days. Accord-
ingly, I have kept a strict watch upon the sun 
during the whole of that time, with the result that 
I have been unable to discover even the smallest 
speck upon the disc. M y observations were made 
upon every possible day, and often twice or thrice a 
day, with a Son. achromatic ami an eyepiece giving 
a magnifying power of fifty diameters. 
M y theory further requires the sun to be free 
from spots lietween Oct. 15 and Nov. 9 ; but spots 
may appear between Aug . 13 and Sept. 20. 
Ryvecton, Aug . 13. "W. A . 
E C L I P S E S O F J U P I T E R ' S S A T E L L I T E S . 
[ 4 5 0 3 6 . ] — W H A T is actually indicated by the times 
given in the almanacs for eclipse disappearances aud 
reappearances of Jupiter's satellites'f Are those 
times calculated for the beginning or end of i m -
mersion and emersion 'i And how long does it take 
for each satollite to disuppear completely or fully 
I recover its light V 
A n eclipse reappearance of Sat. I V . was predicted 
for 9h. !2m. p.m. on Aug . 9. O n directing my 
telescope (o.g. -J"in-, power 80) to Jupiter shortly 
before nino o'clock, I immediately picked up a faint 
point of light at the place where the reappearance 
was duo to occur; and liy five minutes past lime the 
satellite had apparently recovered its f ull brilliance. 
C a n any reader explain this 'i The local time here 
is only a minute in advance of Greenwich, and so 
there was a difference of fully six minutes between 
the time given in the " E . M . " "Astronomical Notes," 
Ktioteledy.; and U'hitah,-, and that of tho complete 
•emersion as I saw it. Could there have been any 
error in the computed timo given in the almanacs f 
or are all the eclipses of Jupiter's fourth satellite 
useless as a means of determining timer or is the 
disappearance better for this purpose than the 
emersion'! "W. N . 
S U N S P O T S . 
[46634.]—Now .Mr. Knight is at pains in his last 
letter " to make himself rierfectly clear by what he 
means " in his ideas about the suuspot theory. I n 
this ho succeeds. I s he not aware, however, that 
these matters have all been, I will not say tltrcshe:! 
out, but at least abundantly threshed, in your 
columns notverv long ago ': I f he will look through 
a few recent volumes, he wil l find that the points ho 
raises, and the argumonts he thinks so unanswerable, 
have all been urged with much the same force and 
much tho same misconception of tho position to be 
uttacked, bv a gentleman who often instructs us in 
the mysteries of weather. T h a t argument about 
" the same sun "—do wo not know it w e l l : A n d 
we look at it as at the rusty armour in a museum, 
or an old woathorbeaten gun 1 saw tlio other day 
on the battlefield of Stamford H i l l . I t is antiquated 
aud obsolete, as can lie shown from the best modern 
textbooks. I do not sec tho good of here entering 
on this controversy again; but briefly I think it will 
be found unreasonable to throw up tho idea of sun-
sjiot influence either ( I ) because a particular weather 
element at a given station does not show corre-
spondence with tho sunspot cycle, or (2) ljecauso 
the weather at two places on the earth's surface is 
found to lie opposite. 
Now, as a practical suggestion, I wonder if 
Mr. Knight would condescend to make himself 
acquainted with the argument from frost days, 
which I brought forward lately, and to '' tear it to 
D O U B L E S T A R S . 
[45037.]—Youn correspondent, " A Member of 
the B . A . A . " (45015), has evidently not seen D r . 
See's determination of the orbit of st* Herculis , in 
which several additional measures are given. They 
entirely cover the period between 1877 and 188*, 
three observations in 1878 ranging from 2;i3\S' to • 
238-2, three in 1879 from 234-3' to 242-7', four in 
1880 from 230-2* to 21G-.V, three in 1831 from 249*1" 
to 251-2', five in 1882 from 255-t J to 266-8% site in 
1883, of which five range from 261-4' to 274 •: , the 
remaining observer Eugelmann giving 30-G (no 
an error of 180^ from measuring the wrong way) , 
two in 1881 of 272'7J and 273-4', three in 1886 from 
215-2' to 238', one iu I89G of ,i02-l% two iu i n s ; of 
313-3' and 321-5', and three in 1S33 from ''30'7 
to S43" 1° The last two observations of Burnham 
given by your correspondent seem to have escaped 
the notice of D r . See, but those of otic r observers 
in 1391 range from 21-P to 21 -.v, and iu 1892 boas 
29'1" to 31-0. I n 1893 a single o V c - v item gave 
36'. I n 1891 the range is 33' to 41*6*, while those in 
the year 1395 (tho last in See's list) m y be given in 
detail: — 
1895-34 11-2' Ses 
1895-51 41-0* SehiapareUi 
1S9.VG0 44*4' ComstosS 
1895-73 •{ f j !£} Sea 
1S95-73 44*8" Sloulton 
See makes tho period of revolution 46 years, and, 
according to his orbit, tho angle should lie 57*5" for 
1900*00, which agrees well with jrourcorrespondent's 
observation. Tho star has, in faet,^ just finished a 
revolution since it was first observes by Dawes. 
W i t h regard to the Double-Star Section of Use 
B . A . A . , I doubt if it is ever likely to succeed as an 
oliserrtity section. I t seems strange at al l events to 
find that the results of the obsMTTations actually 
made are not published by the B.A ..'v., because the 
observers communicated them to the R . A . S . Hut 
why might not the section collect observations ssa le 
by others, as your present cosrrespondeitt desires, 
and ask memliers to compute oil' .;-, or to cheek 
those already computed, by subsequent observations, 
and to make observations with the object of testing 
them? I t is indeed in the orbits ot double-stirs 
.that the great interest of the subjuct lies. Measures 
of very slowly-moving double stars wiH only 
interest our descendants after som inturies when 
the astronomers of the day may find it difficult to 
hunt them up, aud would be- better pleased if 
only a small number had been luado—carefully 
on good nights by reliablo observer*. Hut photo-
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eccentricity; in its lino of nodes (or line in ivliich its 
plane outs tlio Ecl ipt ic) , which line makes a tropical 
revolution in some IK years and 224 days; in the 
revolution of tho lino of Apsides in S-S55 years, and 
so on ;—from all of which it will bo seen that her 
orbit is not even a re-entering curve. Into the 
general theory of tbe perturbations which affect the 
motion of our satellite, it would be simply useless to 
enter here. I t is an abstrusely mathematical one; 
but I trust that I have said enough to show your 
correspondent that the path of the moon in the sky 
is a highly complicated one, and by no means 
coincident with tho Equator , or with anv parallel 
to it. 
A r e t h e Nebulae i n M o t i o n ? 
I learn indirectly, and therefore ropoat with all 
reserve, that the Paris Observatory has lost—or wil l 
immediately loso—the services of one of the most 
brilliant of our lady astronomers—I mean Made-
moiselle Klumpke, whoso invaluable services as tlio 
head of the Bureau des Mesures des Cliches du 
Catnloguo, in connection with the measurement of the 
plates for the Photographic Chart of the heavens, 
must alone have rendered her nnmo familiar 
throughout tho astronomical world. I n this case, 
however, England wil l gain at the expense of 
our confrere* across tho Channel ; since, if I 
a m rightly informed, Mndemoisello Klumpko ia 
coming, or has come, to the observatory Of B r . 
' I O M Roberts, F . R . S . , at Crowboiough in Sussex, 
for the purpose of measuring his superb plates 
of spiral and other nebula'. Inasmuch as D r . 
Boberta'a unwearied labours in tho field of stellar 
and nebular photography liavo extended over a 
great many years, plates taken at considerable 
intervals are now comparable, and, selecting those 
marvellous objects the spiral nebula: as an example, 
if it be found, that internal motion has occurred in 
them during the interval, it would be difficult or 
impossible to exaggerate or over-estimate the im-
portance of such a discovery. A t any rate, the 
investigation could not bo in better hands. D r . 
Roberts has produced an enormous series of photo-
graphic pictures of the utmost beauty and accuracy, 
and, as I havo said previously, Mademoiselle Klumpkc 
is, if my information is correct, to bring her unrivalled 
talent and experience to their measurement. T h i s 
is breaking perfectly fresh ground, nothing of the 
sort having been attempted before, and everyone 
interested in tho physical structure of the universe 
must aud wil l look forward keenly and anxiously to 
tlio result. 
N i n e s . 
Have any of my brother readers ever tried the 
experiment of representing the ordinal numbers 
from 1 to 100 by means of the figure 9 alone': 
9 9 + 9 
I mean thus :—1 = - g - , 2 = g , 3 = ^ 9 > 
9 + 9 ' _ 
G = — 2 7 = 9 X v"J, 72 = 9' - 9, and so on. 
V ' J 
I have purposely selected easy and obvious' ex-
amples ; but considerable difficulty wil l be found 
with certain numbers. So far, 67, GS, 92, 9f>, 0 7 , 
and OS have puzzled me. Y o u n g arithmeticians 
with plenty of time on their hands will find this an 
amusing exercise. 
S u n s p o t s a n d "Weather. 
" A . B . M . " (letter 45065, p. 58} seems to labour 
under the curious hallucination that he has only to 
Mtmrri a thing to provo it, and that anyone who 
presumes to question his most peculiar method 
of cooking statistics " a b u s e s " him. I t is, of 
course, dreadful that anyone should criticise his 
utterly illogical attempt to. prove the connection 
between sunspots and the weather, which connection 
it is now attempted to narrow down to tho 
Indian climate, though ho omits to say to 
what part of India this tomfoolery is supposed 
to be applicable. Tho Indian Poninsula is 
a size or two larger than tho Brit ish Islands, 
but this is a detail. I feel, painfully, my temerity 
in venturing to dill'er from so infallib e an authority 
as your correspondent. " A . l i . M . " dixit, ought, of 
course, to conclude all controversy and settle every-
tliing at once and for a l l . A s they say on the boxes 
of pills: " A l l others are counterfeits." I would, 
however, protest against his accusation of abuse. 
When a gentleman m I l a n w e l l or at Colncy Hatch , 
assures me that he is 1'eter the Great or a vegetable 
marrow, 1 may contradict him as gently ns may be ; 
but I should rather demur to his right to regard such 
contradiction as in any sense " abus ing" him. 
E l l i p s o g r a p h . 
F o r the description of ellipses of moderate dimen-
sions " M . E d i n a " (query SOS, p. 72) wil l find 
Moy's ellipsograph made by Darl ing of 17, Fi i i sbury-
pavement, London, n very efficient instrument; but 
it draws iu pencil and not in ink—at Ieust the one I 
liavc does. 
E i g h t e e n t h (not S e v e n t e e n t h ) C o a t u r y 
A s t r o n o m y . 
" G . B . E . , I n d i a " (query 533, p. 72), wi l l scarcely j 
improve upon the tables whence theepbemerides given 
iu the Jfatttictrl Alnxnutc aro computed,forthepurpose 
lie names; but I would warn him that he lias a most 
operose task before him. They are Newcomb's 
tables of the Sun in tho " Astronomical papers 
of the American Ephemeris and Nautical A l m a n a c , " 
Vol . V I . Part I . Hansen's " Tables do la L u n e , " 
with Newcomb's corrections, and tlio tables of 
Mercury, Venus, Mars, Jupiter, and Saturn in the 
" Astronomical Papers of tho American Ephomeris 
and Nautical A lmanac ." I do not know tho 
T a b u l c Ludovicu: of L a Hire . They are not in the 
library of the Royal Astronomical Society. 
A F e U o w of t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
N O T E S O N D O U B L E S T A R S . — N o . I . 
A G r o u p o f M u l t i p l e S t a r s i n C y g r m s . 
[45117.]—Ir we set the toloscope on n Cygni , and 
then move it 41' N . in Declination, and sweep 
0m. 3'Js. / , we come upon a glorious field of stars. 
A little attention shows that there are hero three 
wido doublo stars. These were all measured by 
Ilei'schcl and South, and tho following aro the 
places of the stars and their results:— 
faint companion B to Sh. 31.">. I looked the star up 
again Aug . 10, 1000, and overlooking B , measured C 
on the opposite side, and WOS much puzzled by the 
divergence in the estimate of Nov. 17 and tho 
measures of Aug . 10. O n Aug . 23 the mystery was 
cleared up, and measures obtained of both com-
panions. I tried to measure them on other nights, 
but they were always too faint. They are much 
moro difficult than imy of the nmitrs to Sh. 311. 
The following are t V results CAntrtH, Sm/irir/ttih 
No. 3717). 
, Mags. 
A B ( E s p . 2 5 ) . . 118-7 . . (HI . . 8-0 14-1 
A C „ . . 299-4 . . 11-3 . . 13-8 
A D (Sh. 31')) . . 139-8 . . 2 0 - 8 . . 9-0 
F r o m these the diagram i:i F i g . 2 has been laid 
down. The following aro some general notes on the-
group :— 
Herschel I . measured Sh . 314 and Kb. 315. 
Herschel I I . observed it in his fourth series of 
doublo stars, and says " I n a cluster, 5 bright, a n d 
many small stars." 
Sh . 316 
S h . 314 
Sh . 315 
R . A . 
X X h . l m . Ps. 
l m . 27s. 
l m . 31s. 
Dec . 
N . D . 85° 15-9' (1830) 
35 27-0 
35 25-3 
. 323•5 , 
28-2 
301-0 
230-0 
. D . 89-4" 
. 30-5 A B 
, . 10-8 A C 
20-2 
M A S S , 
7-2, 8-2 
7- 0, 8-0 
12-0 
8- 9, 0-0 
B u m h a m , observing with tlio I S I i n . refractor of 
tho Doarbome Observatory, found several com-
panions to Sh 314. The following aro the moan of 
tho measures given in the I'liliticalium of tbe.Yorkes 
Observatory, Vol . I . :— 
0 „ Mags. 
A B ( 3 410) . . P . G 1 - 0 . . D . G - 7 . . 7-0,12-0 
A C (3429) . . 25-7 . . 8-1 . . 10-0 
A E ( ( 3 429) . . 10G-5 . . 28-0 . . 11-2 
A D ( S h 3 1 4 ) . . 300-7 . . 11-1 . . 9-7 
A F ( S h 3 1 4 ) . . 28-3 . . 30-1 . . 7-8 
F G (p- 42!)) . . 108-7 . . 10-2 . . 12-0 
The positions and distances have been laid down 
toscalo in F i g . 1, together with the estimated place 
of a still fainter cuuns I f , which is about 13-0 mag. , 
and which I see with the 171 in. reflector. A single 
setting gave me F H , P . 156-5°, D . 15-2", mug. 
13-5. Quite closely p, and s lies the pair Sh 315. I 
havo connected the two stars with the micrometer, 
and get the following :— 
Sh. 314 and Sh . 315 
Struvo ( £ 2G30 roj.) '• Plures I I I . and I V . i u 
acervo." 
Webb (unpublished observation): " 1877, Oct . 4. 
Pretty group of two wido pairs about 8-5, 8-5, 0, 
10. Some difference of coloiu in the brighter p a i r . " 
There are several moro distant comitcs, and a 
faint p a i r / a little south. 
The other wido pair is Sb 310, which lies a little p 
and .s, and to this on 1900, Sept. 15 ,1 added twe 
small companions. Tho following nr<- the asertn 
results of the measures taken f r ( " s . ' . . v . , X o . 3 , 7 ! ; : 
, „ Mags . 
• B C (Esp. 2 4 ) . . . . 243-7 . . I P S . . 8 , « 
B D „ . . . . 83-3 . . 10-9 . . 13 
A B (Sh. 3 1 6 ) . . . . 323-8 . . OC-6 . . 7 0 
I n F i g . 3, I havo laid down al l the stars in this-
region found iu Argelander on a somewhat larger 
scale than the B . D . Charts . This chart shows the 
position of somo other doable stars. The star marked 
A is it 2,024; it is a l ine-pair , and shows some 
motion. The following are some of the measures:— 
Mags. Date . 
H I . . . . P . 179-3 . . D . — . . — . . 1783.7 
2 178-8 . . 2-0 . . 7-2,7-8 . . 1880-8' 
Do 175-5 . . 1-9 . . 7-0,7-ti . . 1868'7 
W 170-8 . . 2-1 . . — . . 1875*7 
Llreenwich 174-9 . . 1-9 . . 7"2,7-8 . . 1899-8. 
There is a companion, mag. 9*5 at 327-4' 42-3" ; a 
closer companion was found at Greenwich in 189t> 
at 172-1° 2!>-0", and by me indejicudeiitly 1899, 
Nov. 18, mag. 11-5. The star marked B is Sir. 310 i 
90-0'' J u l y 17, 1900. 
90-3" A u g . 27,1900. 
O n tho night of Nov. 17, 1899, I noticed a very 
P.149-1 3 
149-0° 
F l O . 3. 
tho star markod C was found to consist of a group 
of fuint stars by me 1901, J u l y 15. The following 
are tlio moan results of mv measures obtained so-
f a r : — 
, „ Mags. 
A B . . P . 289-0 . . I ) . IIS . . 9-0,10-0 
B C . . 103-2 . . 4-2 . . I P S 
A D . . 79-0 . . 11-7 . . 12-0 
A E . . 317-2 . . 14-7 . . 11-0 
Tlio stars are not easy to measure on account of 
their faintness, and the measures aro somewhat wild. 
T h « group D is Sh .'11 I, Sh 315. 
The star E is 03! 398, and shows some movement: 
c ,» Mags. 
0 2 1812-7 . . P . 71-0 D . 0-70 . . 7.3,9*8 
Pei-rotin 1880-5 . . 81-5 0-97 . . — 
The star P is 23638, P . 303-.?, D . 5-5", Bags , 7-7. 
8-7, to which Mr. Holmes finds t w » distant ••• -Urn, 
and sees a small triple 30/" I O N ' . .1 h a v e M-••: , : 
but the stars were too faint to IMasare .., ft 
I observed it. T h e large star in F i g . 3 is 27 Cygi i i , 
mag. 5-5, and has t w o distant companion.- , . 
I t limy lie well to add that son oufsislmi lias 
arisen iu Vol. X L . of " The .Memoir of Use K . A . S . " 
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No. S.J62 (Sh Slfl) is really No. s,352 ( O S S lO'.i) 
and No. M« ( O S 3'.'3) is not Sh 315. No. 8,354 is 
Sh 314. 
F i g . 3 is 1' Dec. and Cm. of R . A . , and, as has 
liccn shown, contains a unique collection of tests 
for both tho dividing and separating power of tho 
telescope. T . E . E s p i n . 
T o w L a w , R . S . O . , Co. Durham, Aug . 28. 
S O L A R E C L I P S E S A N D C Y C L O N E S . 
[451 I S . ] — I DO not know anything about. Air. 
Helm Clayton's cold cyclone of 1,'J.SS miles an hour, 
referred to on p. 38 by " F . R . A . S . " I send, how-
ever, tho chart of my recording aneroid for the 
period, including tho eclipso of the sun, on which a 
neat little rise is shown to have been recorded at 
the time of the eclipse. The whole amounts to in. 
or so only, and tho little hump on the otherwise 
even line extended over barely more than hal f an 
hour. I fear it is too small for reproduction, unless 
photographically enlarged. I mado tho note in ink 
when I removed the paper at tho end of tho month ; 
but I noticed the little elevation on the evening of 
the eclipse. The instrument was sot up in pay house 
iu London, where, of course, the eclipse was not 
total. I do not know if the observation is of any 
interest. C . V . B o y s . 
T H E L A T E P E R S E I D M E T E O R S . 
[45110.]—Tins shower seems to have boon a very 
remarkable one. I t was apparently much stronger 
in some places than in others, l o the writer it 
soenied below the average, as, although close and 
constant watch was Icept for four hours on nights 
of 11th and 12th (10th overcast), only about 30 
Ferseids in nil were seen, giving radiant, as close as 
could lie fixed both by eye and wand, at, say, 
Sir + 58', or 5' eastwards of usual position, with 
sub-radiants at 350' + 25' and 75*. + GO'. These 
outlying radiants and the persistent paths of the 
meteors from them were very remarkable features 
of the display, and one is tempted to ask: H o w 
they arise, and what relation, if any, do they l>car 
to the I'erseids proper, and to the central position at 
45' + 5S'; and, further, why are they more 
numerous on or about date of maximum than 
before or after ? A full and complete answer to 
these queries might throw a strong light on the 
internal structure of meteor showers in general, ami 
show that radiation is not so uniform and precise as 
is generally supposed, but depends '-ather on the 
incidence or amount of bending which tho several 
groups, strands, or threads have undergone before 
impinging on our atmosphere. Query : Would 
positions at 350' + 25' and Alpha Andromeda', 
streaming off S . W . , indicate parallax for this 
strand Y And so perhaps similarly for others. 
Belfast, Sept. 2. W . H . M i l l i e r a u . 
M E T E O R S . 
[45120.]—I CAB hardly believe in any connection 
between meteors and new stars. Meteors when 
they reach us aro no doubt travelling in elliptic, 
parabolic, or hyperbolic orbits round the sun. I f 
we could sco tiiem before they entered the atmo-
sphere tho apparent path for a short distanco would 
bo (if we neglect tho apparent displacement duo to 
the earth's motion) a tangent to this orbit. I t i3 
evidcut that if the shower originated hi the forma-
tion of a now star, the tangent would not point to 
that star save in exceptional cases. Supposing that 
tho shower had this origin, wo might expect to find 
the new star near the aphelion of the orbit. I f some 
of your readers wil l calculate parabolic orbits for 
the meteor radiants mentioned by M r . Backer, they 
wil l probably find that tho direction thus computed 
does not at al l accord witli that of tho new star. 
The present new star iu Fcrscus is probably very 
distant. L e t us set its distance dowu as 51) years' 
light-passage. Then the outbreak took placo 50 
years ago, and if the meteors goneratod on that 
occasion travelled at tlio rate of 100 miles per second 
they would not reach ua for over 00,000 yoars to 
come. 
I am not satisfiod with the current theory of 
ruoteors, but I do not think my views would much 
assist M r . Packer. Meteors do not becoiuo visible 
until they have passed through a considerable 
dopth of our atmosphere. This atmosphere is 
travelling round the sun at tho rate of IS miles 
per second—to say nothing of the sun's motion 
in space. Rare as the atmosphere is at this height, 
the successive impact of its particles travelling 
with this speed must, I think, drive the meteor 
considerably out of its original path, on tho 
same principle that a strong cross-breeze divert* a 
rille-bullet from its course. This real displacement, 
owing to the impact of tho atmosphere on -tlio 
meteor, is a very dili'ereiit thing from the apparent 
displacement duo to the motion of the observer, ami 
I do not think it has hitherto received sufficient 
attention from astronomers. 
W i t h regard to tho radiants of tho Perseid 
meteors, I should wish to know whether the radiants 
given in your columns were deduced from tho paths 
( 3 
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; , ; U ' H E R C U L I S — G A L I L E A N B I N O C U -
L A R S — C O A L . 
[45174.] 1 i I A V K to thank M r . Esp in and M r . 
M'.u'U for additional mcasnri'S of above star. I t is 
, j ' to make out a list of concordant observations 
l.y the simpl.- process of selecting all those that aro 
• uilabl. , jeel ing the rest. < >no can thus attain 
MUTTI i;. .. uracy m appearance. Tho process is 
, -iii' lini- . culled cooking, but it results in distances 
In man fractions of a second, and angles to tenths 
ul a degree. 
I am glad to sec Mr, Espin's " Notes on Double 
. - l , i i . " Si,mo I sent sotM tnno ago on stars iu Gygnus 
reached only the W . P . B . 
On eXAjnuiing a Galilean binocular after tho eye 
has l *i it iu dark some time and pupil expanded, 
tl.. ii in full light, and lastly with a pinhole ovor Lite 
• . i be l»eW of view I urns out exactly tlie same 
In i , t.o till- pupillary apertnro lias nothing 
i in it licing used by two different 
• • was found to lie 1 in . difference in tho 
i.i i - : . •. I'-l'-ns. Thus the place of concave cyc-
... t .ts own Focal installed within the fr>cus 
,.I .My- t-glc' i , but at a variable point dependent on 
Urn i 'iiet incd incus of cyi'-Ii'its and eye. 
The BrW of view was incrcafod inr the shortcr-
! p-r- ' . i i iupri.porlii . i l to the change of place 
of ' ) ' •-]• i ," . The neul is, therefore, dcpeaideiit upon 
tl • rq-rtuie * f o./. , and the proportion of foc i of 
s. . i . l 11 eye and rye-Ions. None of these admit 
i f i il Ifnatmettt ex.«-pt upon arbitrary 
i>- unptii .• ,"it l , r : . He'i.|"., rv, r"» e \" . 
i ' . • ' o f or liii iry coal, I tried many 
i , s :> . i t ' - . u ' l i .-. ti .ni , . f sofUeicnt tr.ms-
;•. • • • • '• tin let lh#tw*re*rO]**fcy every in, ant 
I • • .: i ' ; ' . ' , . . ( t}y. „ ...dt !•. ing 1 ultire. 
J • ' iUy t ;•• utirrnan who was 
C ! * - V , T AS » uttiMff *• > ticiL., and he told m e if I would 
- -..I i t I * ! - i-. : •• v . ii I ,-r.e ino ft faction. I 
. • lion 1 ! . road m-diilc. When 
• t l . it it was usrd.--s to try an 
., i .11 . . . . t e n s were of nodules 
1 have never seen a section of 
A M e m b e r of tho B . A . A . 
(Pig. 1) of tlio group, as it was quite familiar to 
me, from the recollection of M r . S. W . Bttrnham's 
diagram of the same objoct given in the BsrOLXSH 
M K C J I A X I O (Vol. X X I V . p. 342). I t is m I J I I I . , 
113, as M r . Burnl iam drew my attention to it in his 
letter (Vol . X X I I I . p. 587) in regard to a new 
companion to the principal ho had discovered. I 
examined the field A u g . 2(1, 1870, and sent him a 
diagram, as seen with the 4'3iu. equatorial, tbo 
copy of which appeared in tho first-inentioned 
vo lume 
The star " G " in M r . Espin's diagram is marked 
" d " in that of M r . B u m h a m , and was first picked 
up by mo on the above date, but was afterwards 
discovered independently by M r . Burnhara, with 
the l S l i n . refractor of tho Dearborn Observatory, 
and bis moasures came out C , d, P 110', D . 10'12". 
I n tho letter by M r . B u m h a m , accompanying tho 
diagram, ho makes tho following remarks, which I 
may bo excused for quoting:—" I t did not occur 
to mo that so small a star as this was, with 
nn 18'in. aperture, could havo been noticed bofore, 
but, since tho writ ing of this letter was commenced, 
I have referred to M r . Ward's diagram, and, to my 
astonishment and delight, find this star shown in 
the exact place indicated by my measures." 
There were other faint stars seen and glimpsed by 
me in the lield, three of which are shown (not n u m -
V r c d ) in M r . lturnham's diagram, and are included 
in tho following approximate estimates of the 
positions and distances of six lixed stars, taken after 
my letter of A u g 
I l lui nli . im:— 
Ad. 
A<'. 
A / . 
A>. 
All. 
A:. 
23, 1876, was written to M r . 
T . in' D . 
- 336" 
- sift' 
- 25tV 
- 20t»' 
- i . vr 
30' 
30' 
30' 
I rthfx told HI 
Ordinary bou •• < i . 1 , 
r)r txfm Kit j * rti'nn. 
• ' t r y r- . l . 
S E W S T A B S A N D S T A R - S H O W E R S . 
[1*1173.]- Mv letter referring to the new meteor 
KtAiantJ rotnelding with the ]nMtion of known 
'./ top rsry stars (letter 45098) appears to havo been 
. ui )•;. Mr. Minn ie. 1 have not for a moment 
• ; , : : . it these meteors come straight from the 
i * ' .:• i. :'. nvd to, but simply stated the fact— 
• • "two celestial jihonouienon are constantly 
: • l to i .mcide iu time and place. W i t h the 
• • • j 11- ri ».f the great meteoric displays, anyone 
who will take tie- trouble to collect all the data 
-.• ferring to any one meteor radiant, wi l l find points 
• I rnSTitma. and minima along the earth's entire 
i rl it, p..mi-times arranged with a tendency to follow 
• i n - £ c . >n . :rical law. I f we regard these maxima 
- i v , many nodes of the snuio stream, what 
. :. eivnbte orbit—cl l i j i t ic , parabolic, hyperbolic, or 
t a t other would Mr. Monck suggest to satisfy tho 
c l - rvatirins f 
'Hie Nov.11''issio]ioids 5°-f- appear to have been 
••"' cr»©rl in oarEcr year. I n Denning's great cata-
• H of Meteor K.-idiants 'Memtn l i . A . S . V o l . 
I . l I I . ) , an unpoztaat shower was observed 1885, 
A n . ; . 8-12, at .V+6.V by Kiiveslijesby (29 meteors), 
i i .i Ii singularly enough coincided with the outburst 
at Nova Aiidromedie. 
' From the same source I find that the Nova 
A ;,-i,ls have licen observed before. I have 
ktToaged the observations in a regular sequence 
from tho outburst of Nova Aurigio : — 
.--' ! 30" Dec. 10, 1S9I, Nova Aurigie, position of, 
the date of outburst according to Prof . 
1 'ickering. 
M' rHO- Dec. 9, 1892, ConOer, 7 meteors. 
Wr+28" Dec. 10-15, 1S95, Corder - Blakeney, 6 
meteors. 
M f . V D e c , 1S9G, Cordcr, 12 meteors. 
'Hie radiant at 3 5 5 ' - 1 9 ' referred to in letter 
15098 it .in error; the figures should have been 
•>ls-10". 
Ffeurnbioofc. D a v i d E . P a c k e r . 
M r . B u n i h a m , in the Mine lottcr(Vot. X X I V . ' ) , 
r. :• r - to the group I I iv . 113 ( - X 2 ,7IS r e t ) , iu 
It .A. 2"li. 57m-. D . r 38 58', to which Prof. Piazzi 
S i.-, til addcil two v e r y di-t.int stars in the following 
• p i i- ir. i i if . a".d in Atigiist, 1S75, 1 delected several 
v. ry viiiiutc attendants, as descrilicd in the Astro-
ihniiU-it BtgitttT for / u l y , 1870. This group should 
prove an into resting one to Mr. Espin with his 
powerful rellector, as it is now favourably situated. 
The Nova I'ersei of February 22 has become moro 
favourable for observation of late. Dur ing the past 
, few weeks its magnitude seems to be slightly under 
• 0-5, and has lost its early ruddy hue, but still pre-
I sents quite a .sharp stellar appearance in my 2Un. 
| telescope with 57 l>owcr, though tho accounts 
I from H a r v a r d Observatory two or three months ago 
; showed that its spectrum was similar in many of 
i the lines to a certain gaseous nebula. 
Belfast, Sept. 13. I s a a c W . W a r d . 
[45177.]—Ox examining S h 314, I find five stars 
| not on M r . Espin's diagram (p. 82). Three form a 
| triangle S. of his A , tho nearest of them being about 
I 10" from A . Tho other two are 10" or 12' N . of his 
j D . There is also a star nt about 18" from D in 
direction of 200", so there aro ten stars altogether in 
Sh 314. 
I find Sh 315 has also a closer companion to A of 
M r . Espin's diagram, about 240'' 4" or 6'', and the 
star D also has a small star at 6" 8 4 0 f ± . 2 2372 
has another companion besides the 12th mug. men-
tioned iu Webb, tho new one being a 315'+ and 
about 20' distant. 124in. With mirror, but all seon 
with 11 in. E d w i n H o l m e s . 
re the 
i i any 
N O T E S O N D O U B L E A N D M U L T I P L E 
S T A R S . 
[45T76.]—TtMM region in Cygnus shown m a small 
Retell map from Argeliiudcr, by tho Bev . T . E . 
Espin (p. 82, letter 45167), contains, indeed, as ho 
Jays, " A iiuiquo collodion of tosts for both the 
oiviomg and penetrating power of the telescope." 
Many an hour I spent sweeping that neighbourhood 
'•'•'era quarter of a century ago, with a 4'3in. Wroy 
f'iuatorial, and was novor wearied examining the ( 
'- lutiful groups of stars which were presented in [ 
• very field in that condensed region of the Galaxy . 
1 felt much interest on looking at the diagram I 
N O T E S O N S T A R S I N A Q U E L A . 
[•15173.]—2 2399 is quadruple. S ' » . / . is rather 
wider pair. 
11 Aquila; is easy with 2in. 
O S 370 has faint companion at 5°. 
23 Aquilai has two minute companions J ' distance 
at 57° and 327°. 
2 2513 is separated with 100. 
22532 has pair 1 3 > . , 10' N . , - 8 ! and 10J; 3G" 
350°. 
yAqui la i is round, as far as I can judge, with 
lOin. : 2.',' p. is fa int ; pair about 4" 310°. 
2 2502'is now 266°. 
y Aquila 1. has faint star ?.p. and another 2' n . f . , 
and I suspect a star N . at 10" + ; 3' S. is pair nt 
•10"' with r star / ) . ot 20 ' 270° and 4' S . ; 1' JI. is pair 
9i mags.; 3" or 4". 
' 2 2012 has star at 21' 50°, making it triple, and 
30' t.p. is 30" pair. 
2 2013 ; 100 on 2in. divides ; a pretty triple follows 
30', 15' N . 
22128. E a s y 2.'.in. has T star at 40' 360'. 
2 2570. Star 10' S. is 30 ' pair. 
2 2507 has several faint stars. 
3 Aquilin has triple 3' .«./'. at 200° 4" and 300° 10'. 
22544 has triple 45' />., 8' N . at 8'5, and 10 16" 
312°, and 12th and 20" 90°. 
22590. 10th mag. seen with Sin. and two pairs 
in finder. 
P23h.250 has several faint stars near. 
P23h.2(',3 easy 2J in . ; lias star at 40" 300°+-. 
2 2397 has wido pair 5' p., and another ff~p. 
2 2621 has pretty pair near 6.1 and 9 ; 6" 350. 
2 2143 lias pair 19' N . , 71 and 9, 30" 325° ; 15' 
This pair is triple M and "lOl, 12" 125°, and 11' a t 
30" 250° . 
2 2443 has another slur at I S " 200°. 
E d w i n H o l m e s . 
N E B U L O U S M E T E O R S . 
[ 1 5 1 7 0 . ] — T H E peculiar nebulous meteors referred, 
to in my note ( " E . M . " , A u g . 30, p. 63) appears to-
have been recognised before by competent observers, 
especially during years of great meteoric activity. 
Dur ing the great meteor shower of 1886, Novcmber 
27, it was generally remarked that many of the me-
teors were very phosphorescent in character, and all. 
moreorlessaadagraimloiis , iil-dcfincd character, and 
only appeared to advantage just before extinction. 
During tho groat display of Leonids, 1860, Nov. 13,. 
many observers noted nebulous meteor clouds in and 
around the radiant area. Theso appearances were 
described as greenish ill-defined spots of nebulosity, 
which brightened and faded.—lint. Assoc. Reports, 
1807. M r . Greg says that nearly al l the meteors-
showed as simply phosphorescent or lance-like lines, 
or began as such. Dur ing this memorable shower 
(1SG0) the meteors caino in rushes of five or six at 
once, with regular intervals of quiescence, as noted 
last August . 
I n 1S05, Sept., several nebulous meteors were seen, 
and during the fine display of Leonids that year 
M r . Greg reports, " These November meteors wore-
very phosphorescent, in fact, nothing else, even the 
larger ones. I saw two from Cassiopeia, thc-
rcgular radiant, as different as possible in appear-
anco"—Bri t . Assoc. BeporU, 1866, p. 13. Still, 
earlier, in 1819, D r . Schmidt, of Athens, recognised 
these mysterious bodies, and assigned to them a 
distinct class. I have not access to his celebrated 
work on meteors, but in the B r i t . Assoc. Reports 
for 1S00, p. 18, there is an important extract there-
from from which I quote. D r . Schmidt classes 
meteors under live heads, according to colour and 
appearance. They are (1) white, (2) yellow, (3) 
reddish yellow, (4) greon, (5) mist-liko or nbolottS 
shooting stars, and tho extract refers to tho meal's 
period of tbo duration of the trains or streaks. 
D r . Schmidt found the period for white meteor* 
0'85soc. for 60 obs., for yellow meteors O'OOsec. SO-
obs. ,-f or reddish yellow meteor 1 "26 see. 1-1 obs., greoi 
meteor 1*00 sec. 5 oils., and nebulous meteors 0*91 in, 
12 observations. Schmidt's description of these 
phenomena and their small percentage compared 
w i t h white or yellow meteors accord remarkably 
with my own observations. There seenis to be an, 
unbroken sequenco among meteors, from the most 
brilliant and perfectly defined fireballs often visible 
in daylight, down to these faint nebulous objects 
which require tho darkest nights and clearest vision, 
to detect them. 
The above extracts prove conclusively that thesc-
pheuomeua exist, anil that my announcement 
cannot bo rcgardod as a first discovery. They also-
prove that M r . McKcnz ie Knight 's charges of 
" inaccuracy " and " imagination " against m y 
obscrvations in your last week's issue are quite u n -
founded and erronoous. Tho reason w h y M r . 
Knight and others did not see them is very easily 
explained by their feeble evanescent nature and u n -
expected appearance. The prejudice of the miiul 
has a wonderful effect on the eye, who may " see-
iviUiout. perceiving** phenomona which an u n -
prejudiced observer discerns at once. Tho history 
of astronomy is ful l of such anomalies. There is a 
great gain in maintaining an open mind always,, 
with a readiness to nolo and record overything seen, 
no matter how apparently trivial at the moment. 
I should like to ask every observer of meteoric 
phenomena to join with me in watching for thesc-
dclicato ob jects during tho coming rich displays of, 
October aud Novembor next. 
Bournbrook, Sept. 15. D a v i d E . P a c k e r . 
T H E M O O N A N D T H E W E A T H E R . 
[ 4 5 1 8 0 . ] — X B T C E seems to "no a never-ending d i s -
cussion about periodicity of weather in the columns-
of tbe E N G L I S H M E C H A N I C , more particularly with: 
respect to a lunar cycle. I think, therefore, that 
some of your readers may find the results of an 
investigation which I have recently made rather 
interesting, even although my conclusions are 
entirely negative. I t occurred to me that if the 
moon produces any noticeable effect which can be 
used in forecasting—if, for instance, there is a ten-
dency to any cyclo depending Upon the moon's, 
position with respect to the earth and sun—it ought 
to make itself ]>orceptible hero better than in most 
places. F o r Perth is situated close to the western 
coa6t of Austral ia, and well within the influence of 
the " h i g h s " and " l o w s " which pass into Austral ia 
from the Southern Indian Ocean. A n d although: 
all atmospheric movements are considerably modiie il 
by the continent, yet this modification generally 
happens after Perth lias recorded their passage, and 
we arc in almost as good a position ns would be an. 
anchored ship in the oxpanso of ocean. I t appears, 
therefore, to be a reasonable conclusion that a there 
bo any lunar cycle such as could bo utilised iu pr ac -
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[We do not hold ourselves responsible, for the opinions of 
cur eorrtspondtjits. The tititor respectfully requests that till 
lonmunkai'tons should be draivn up as briefly as possible."] 
All communications should be tuld rested to the E D I T O R of 
the E N G L I S H JIKCHANMC, Clement's House, Qkmkuti Inn 
Passage, Strand, Lowlon, W.C. 
• . • 7ft order to facilitate reference. Correspondents, when 
sptakinq of any letter previously inserted, will oUige by 
mentioning the number of the Letter, ajf well as the page on 
which it appears. 
" I would have everyone write what he know, and an 
mnch as he know.4, but no more; and that not in this 
only, but in a l l other subjects: P a r Huch a person may 
have some particular knuwl'.-J^e and experience of the 
nature of mich. a person or such a fouaUin, that an to 
other thing**, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
w i l l undertake to write the whule body of pkytUu; a vice 
fj-omwhencegTL-.it inconveniences derive their original." 
—Montaigne's £ssays. 
N O T E S O N D O U B L E S T A R S : I I . — S O M E 
N E W P A I R S A N D S O M E C O N F E S S I O N S . 
[15102.]—Tire ^following list contains the new 
pairs found with the 174 in. reflector in continuation 
of the list in the " E . M . , " 1901, F e b . 22. T h e y 
havo for the most part been measurod on more 
than one night, some of them, however, on only 
one, and five have not yet been measured at a l l : — 
o r -
T H E M O T I O N O F J U P I T E R ' S 
S A T E L L I T E S . 
[ 4 5 1 9 3 . ] — D U R I N G the past eight weeks several 
letters have appeared in these columns, more or less 
relating to planetary motion; but not having seen 
any remarks of the motion of Jupiter's Satellites, 
permit me to inontion a few words on this par-
ticular subject. 
The planet Jupiter revolves around tbo sun in 
4,232 days; it is about 484 million miles from the 
sun, and is accompanied by fivo satellites, four of 
which are well k n o w n ; the fifth is little known, 
and need not be mentioned. I f we accept the 
theory of the sun as a fixture (not travelling in 
space) for argument, accordingly the planet itself 
must travel at tho rate of about 30,000 miles an 
hour in its orbit; the satellites that travel with it 
B . D . E . A . Dec . Mag. 
+ 55-1515 . X H h . 3ra. 6s. (1855) . . + 55" 43' . . P . 21-2" . . D . 30-6" . . 8-5 10 A B 
304-7 . 3-3 ..10-5 10-5 B C 
+ 41-2588 . X V h . 11m. 48s. 41 49 120-7 . 9-3 . . 8-0 12 
+ 40-2054 . 15m. 4s. 46 34 . 217-6 . 4-0 . . 9-0 9-4 
+ 50-2324 . 40m. 19s. 50 52 47-0 . 2-2 . . 9-0 9-5 
+ 51-2178 . . X V I I h . 4m. 44s. 61 2 274-1 . 17-0 . . C-6 11-8 
+ 51-2283 . 53m. 59s. , 51 12 . 136-5 . 6-6 . . 8-5 11-5 
+ 55-2014 . . „ 59m. 69s. 55 52 . 82-4 . 5-7 . . 9-1 11-0 A B 
94-3 . 24-4 9 - 1 A C 
+ 37-31S1 . . X V I I I h . 32m. S9s, . 37 59 . 113-7 . . . 7-1 . . 9 0 11-5 
+ 40-3519 . 49m. 9s. 40 8 . 42-8 . 17-4 . . 7-6 12-7 
+ 32-3418 . . X l X h . I S m . 30s. 32 52 . 187-0 . 3-4 . . 8-6 9-0 
+ 30-3700 . 21m. 39s. 39 51 . 40-8 . 9-7 . . 8-0 13-2 
+ 40-3728 . 21m. 51s. 40 37 . 169-0 . o.O . . 8-9 10-5 
+ 40-2752 . 30m. 25s. 46 135 + . 17 + . . S-0 12 0 
+ 38-3772 . 44m. 20s. 38 21 '. 156-3 . 11-4 . . 6-5 I P G 
+ 43-3471 . . 59m. 8s. 43 47 . 20-7 . 2-5 . . 9-2 10-0 A B 
84-3 . 10-0 1 1 - 5 A C 
+ 36-3917 . X X h . 4m. 48s. . 36 19 . 301-5 . 9-0 . . 8-5 9-0 
+ •17-3151 . 33m. 39s. , . 47 34 . 190-1 . 10-5 . . 0-5 11-0 
+ 47-3159 . 34m. 5Ss. 47 t . 115+ . 6 + . . 8-0 I P O 
+ 44-3241 . 41m. 34s. 44 37 . 214-7 . 7 ^ . . 9-3 9-5 
h l 5 9 7 , 50m. 36s. 46 49 . 279-6 . 6-3 . . 9 0 12-0 A B 
127-5 . 9-3 10-5 A C 
+ 44-37G1 . . X X I h . 11m. 13s. 44 12 . 5 + . . 9-1 10-0 
+ 44-3833 . 23m. 4Gs. 44 21 . 4 + . . 8-5 12 
+ 44-3835 . 23m. 54s. 41 34 . ! 159-5 '. 4-0 . . 8-8 9-2 
+ 44-3855 . 20m. 20s. • 44 40 . 5 + . . 9-3 11 
+ 44-4117 . . X X I I h . 17m. 18s. 44 47 . 52.3 '. 5-9 . . 8-5 13-8 
I should like to make certain confessions in refer-
ence to double-star work and double-star measure-
ments. I u the first place, I do not think my sight 
particularly suited for this w o r k ; in the second place, 
I have to use spun glass instead of spider lines as I 
cannot get proper illumination. Tbe result is that 
in pairs under 5" the distance is always apparently 
over-measured. I t is well known that stars at 
certain angles are much more difficult to measure 
than stars which are at others. So far, I regret to 
say, I find my results are exaggerated instances of 
this. I w i l l take as an instance the star 2 301 
2h. 40-5m. + 53° 31'. I t is a bright pair 7-3, 
8-3 mags., but with strongly contrasted colours, the 
bright star being orange-retl, and tbe smaller con-
sequently contrasted blue. T h e following are my 
measures :— 
1892, Dec. 29 . . . 
1900, Dee. 29 . . . 
1901, J a n . 1 
J a n . 5 
17-3' 
15-2 
17-1 
15-7 
D . 8-4" 
8-1 
7-7 
does not seem to have been more happy than 
i. H i s angles are 17-0°, 10^8", 15-4°. 'iho only I am,
consolation lies in the means 
B e 
E s 
P . 10-6° 
1G-6 
10-3 
Thus we have-
D . 8-2" 
8-2 
8-1 
I n both S's measure and my own the differences 
between the extremes are over 2 \ Then as regards 
the reflector, there are certain nights when stars of 
0-5' are clearly divided with a black space between, 
showing thut the curves of the mirror nro worthy 
of M r . Culver ; but on the ma jority of nights it is 
necessary to stop down the aperture. I fancy the 
open tulie is against the reflector. T w o points have 
come home to me : I havo eyepieces of all kinds, and 
invariably the positive form is the best; secondly, 
a stop in front of tho eyepiece acts better than 
stopping down the mirror. * T > E E a p i n > 
T o w L a w R . S . O . , Darlington, Sept. 2*0. 
16 
28 
43 
43 
32 
do not complete circular or elliptical orbits in space, 
us they would certainly do if the planet was at rest. 
Before we can understand the paths o f these secondary 
planets, we need elements to form a basis to enable 
our ideas to be laid to scalo. W e have " The 
Heavens," by Guil lemin, revised by R . A . Proctor, 
at hand. On p. 204 we find the necessary informa-
tion needed—that is, the distance of the satellites 
from their primary, and their times of revolution. 
d. h. m. 
L Sate l l i t e . . . . 278,000 miles. . 
I I . , 443,000 „ . . 
I I I . , 707,000 „ . . 
I V . „ . . . . 1,243,000 „ . . 
These elements, combined with the ubovo men-
tioned, are sufficient to trace the paths followed by 
the satellites in space to scale. Turning our atten-
tion to the diagram, the straight line A li repre-
sents the path el Jupiter for 172 hours, or equal to 
about fivo million miles. W e must nssumo this 
distance to lie practically straight, remembering 
Jupiter's orbit is about 3,000 million miles, and the 
diagram itself is a very rough sketch, but sufficient 
to illustrate the paths followed by these moons. 
Let A represents the planet I . , EL, H I . , I V . , tho 
satellites at their respective distances. A s Jupiter 
travels towards B , the satellites accompany it . L a 
•12 hours the first satellite has travelled around 
Jupiter, and is at a point, C , having traversed a 
loop path in space; in another 42 hours it is at D . 
About the same time the I I . moon is at the point F 
of its path; it has also traversed a loop in tho 
heavens. No I I I . satellite's path for 172 hours in 
proportion is as shown from A I L L to B H I . Tho 
I V . satellite takes 16 days 16 hours ; its track can-
not bo completed in the sketch, but the curve A I V . 
to B I V . is the track followed for 172 hours. I f tho 
path was continued, it would be found to be 
concavo and convex to tho sun. 
The motion of these satellites, when drawn to 
scale fairly large and correct, is a study in itself to 
those who are interested in astronomy. 
F r a n c i s D a n i e l . 
M E T E O R S . ' 
[ 4 5 1 9 1 . ] — E M M let my sidereal watch run 
down, I went into my observatory to test the 
accuracy of my setting, and had just got Arcturus 
in the centre of the field of my 7in. Newtonian 
whon at 2.17 p.m. , in bright sunlight, a splendid 
shower of meteors, which nearly tilled the field oi" 
vision, passed from West to E a s t . Th ink ing that 1 
might possibly be deceived, I got my wife to look 
through the telescope, and she at ouco saw them. 
She continued to watch until 3 p.m., when occasional 
meteors were still passing across :!ic field. I c a n -
not possibly be mistaken, as som" of these meteors 
were nearly as bright as Arcturus. 
I have never before seen a shower of meteors in 
bright sunshine, and I have thought it might lie 
interesting to somo of your readers to hear that they 
had been seen under the foregoing circumstances. 
H a d it been dark it would certainly havo been a 
most beautiful sight. 
I may mention that my driving-clock kept 
Arcturus in the centre of tbe Hold all the time I was 
observing, and that I have correct G . M . T . 
J o h n C o l e s . 
(Late Instructor in Practical Astronomy to the 
Royal Geographical Society.) 
[ 4 5 1 9 5 . ] — H A V E any of " o u r s " noticed a per-
sistent display of Andromedes at 2 5 ° + 4 3 ° near the 
star y ? They were very conspicuous on Sunday, 
Sept. 15, between 8.30 p.m. and midnight. I 
should bo very pleased to receive CO] efl of any 
records. G . M c K e n z i o t n i i r h t -
43, Millman-strcet, Bedford-row, W . < 
M E T E O R S A N D M E T E O R R A D I A N T S . 
[4519G.]—MR. P A C K E R , when announcing that 
there were meteor radiants nearly coincident with 
the positions of new stars, seemed to think that this 
was an important scientific fact. I t could only lie 
such if the new star and the meteor shower were 
connected by some physical law. He now seems to 
admit that no such law exists. I f so, the fact of a 
casual coincidence has little value. Lot me remark, 
however, that meteor radiants cannot be determined 
with minute accuracy, and that there are usually a 
number of small stars situated sufficiently close to 
the Nova to suit the position of the observed radiant, 
equally well . Nor arc Mr. Packer's remarks on tbo 
new star in Auriga very convincing. M r . Denning 
has noticed a well-defined stationary radiant in this 
region of the sky ; but he gives the mean position at 
7G-8° + 31-9°, which differs considerably from tlio 
position of the new star. M r . Packer picks out 
from his list of 37 radiants threo or four in which 
the accordance is good. I have always protested 
against such selection. 
M r . Packer asks mo if I regard all meteors pro-
ceeding from the same stationary radiant as belong-
ing to the same stream, what orbit I can assign to 
them t I do not sup]iose that they have any eomttv a 
orbit; but 1 lielieve that they belong to the same 
physical system, as all the asteroids do, fhovgb 
thero aro considerable variances in their orbits. Let 
me take the projection theory as an ilktstration, I 
suppose that diiringadistiirliancoof Sirius. ' an -
of meteor* are shot nearly in the direction of tho 
sun. B y tho time that they approach the son the 
slight divergence in their original directions has 
separated them sufficiently for ono to come up on 
the western and the other on the eastern side of the 
sun. Ono is bout to tho east by the sun's attraction, 
aud the other to tho west, and the motion of ono is 
therefore direct, and that of the oilier retrograde, 
though they had a similar origin, and started nearly 
at tho same time in nearly the same direction. They 
aro not travelling in the same orbit: but a mathe-
matical astronomer could trace the relation lietween 
the two orbits. Some relation of this kind will 
probably bo found to exist between the meteors 
which cotno from tbe same radiant at ililVerent 
periods of the year ; but I do not think there can lie 
any physical connection between new stars ami 
meteors coming from their direction. M r . Packer 
seems to concedo this. I f so, the coincidein e is 
merely casual. 
With regard to nebulous meteors, I think there is 
little doubt that the majority of the meteors which 
we see are ultimately vaporised by the intense'cut 
caused by their rush through the atmosphere, l iut 
are any of tliein nebulous (or composed of gas or 
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Neptune and its Satellite. 
A most valuable ami extensive aeries of observa-
tions of Neptune's satellite by I'rof. G. E . Barnard, 
appear in tlio Astronomical Journal for Sept. 110, 
which will doubtless be used for improving its 
theory. Incidentally, I'rof. Barnard gives tho 
results of a series of measures of tlio diameter of tbo 
planet itself, made with tho 40in. telescope of the 
Verkes Observatory. The mean of them (taking 
the distance of Neptune as 30*0551) comes out 
20' 1361; while Mr, Barnard's measures, made with 
the 30in. telescope at Lick in 1891 and 1895, gave, at 
the same distance, JM33* as Neptune's diameter. 
A Correspondence of measurement within 0-003" 
between tbe results obtained with two different 
instruments seems to indicate that we now know the 
actual dimensions of the outermost member of our 
System with very considerable accuracy. 
Colours of Stars and Planets. 
In connection with tho second paragraph of your 
" Scientific News," on p. 211,1 should just like to 
say that in Chambers's edition of the " Celestial 
Cycle " a pinto by the late Admiral Smyth intended 
to aid in the study of Sidureal Chromatics appears 
as a frontispiece. It takes the form of a series of 
discs of the various colours of the spectra of varying 
depth* or intensity. There is, however, this ditli-
culty in its use. Those colours wero printed, and 
obviously should lie viewed in ilai/liijlit, whereas, in 
practice, one has to look at them by the yellow 
light of a bull's-eye lantern, with the evident result 
that they present a very different aspect. 
The Moon's Orbit. 
In the little table of the Inequalities in the Moon's 
Longitude which I gave in letter 15251, on p. 210, 
one or two figures have got displaced—0' 17' 19"C 
should be 0'17' 19-00',and theoveetionis 1' 10'27-01", 
and not 1° 10' 21 -07"as it appears in print. Further-
more, the seconds in tho variation are 99*70", the 
•1 in tbe hundredth place of decimals having no 
cxisteuce. 
Non-Achromatic Telescope. 
This query (029, p. 220) has been put in these 
columns asi/ne ml nauseam. " Herschell I I . " (!) will 
find it answered in almost any one of your back 
volumes that be will take up. 
Astronomical Books. 
In answer to the second part of his query, Young's 
" General Astronomy" is unsut-pussaOlo us a whole, 
while Barlow and Bryan's " Mathematical Astro-
nomy" will furnish him with a quantity of in-
formation. He may learn a good deal about 
instruments in a popular form by the study of 
Maunder's capital little book on " Greenwich 
Observatory." 
Fublio Clocks for London. 
On reading tho report of tbe meeting of the 
London County Council held on Oct. 22, I was 
grieved to see bow an eminently eoramon-senso and 
useful proposition was contemptuously brushed 
aside. At present there is in London practically 
only one clock that bus any claim to be considered 
as a standard ouo. 1 of course refer to the great 
one at "Westminster. It is perfectly ridiculous to 
hear the church clocks striking one after unother, 
after the fashion of file-tiring by recruits. 
Star Spectra : The Henry Draper Memorial. 
The second part of Vol. X X V I I I . of the Annals 
of the Harvard Observatory, which lias just reached 
this country, deals with the discussion of the spectra 
of bright Southern stars photographed with the 13in. 
Boyden telescope as part of the Henry Draper 
Memorial. Tin- first classification of stellar spectra 
made by Mrs. Fleming was described in Volume 
X X V I I . of tbe Annals; but a subsequent detailed 
study of the photographic spectra of the bright stars 
visible at Cambridge, U.S., which was made by 
Miss Maury, and was contained in Purt 1 of the 
volumo now liot'ore mo, induced that lady to divide 
them into twenty-two classes. Now we havo Miss 
Cannon more or less discarding Miss Maury's 
analysis and reverting to Mrs. Fleming's, modifying 
the latter, however, so that intermediate classes of 
spectracould bo indicated. No less than 1,121 objects 
are in the catalogue of those she has discussed. The 
book is emphatically ono to lie studied, inasmuch us 
it would be difficult, or impossible, to make any 
useful precis _ of its contents. Tlio photographic 
plates of typical spectra are of special beauty and 
lidelity, as aro those of peculiar ones too. 
The Astrographic Chart. 
I cannot speak definitely (in reply to query 972, 
on p. 2-10) ns to the exposure given for the chart 
plates—which were intended to include all still's to 
Argelander's 14th magnitude—owing to the dis-
creiiancy between tlio times found by different 
observatories; but for the catalogue plates exjiosures 
of 0 minutes,.'! minutes, and an experimental one of 
20 seconds, by the Astronomer l'oyal have been 
given. I have heard, or read, of one of 1 or 2 hours 
having been given in connection with the chart. 
Out of Spirits. 
If there aro any actually sane people who stUl 
have a lingering buliof in that miserable combina-
tion of imposture and delusion "Spiritualism," 
thoy should read tho confession of Mrs. Leonora E . 
Pqior, the fumous medium, in the New York 
Herald. The importance of this rosides in the fact 
that the Society for Psychical Hosearch, from which 
she now withdraws, bused its claim to communica-
tions with the dead on Mis. Piper's so-callod 
" spirit messages." In this case it certainly seems 
that Ovid's old aphorism " In Medio tutissiuius 
ibis " broke down dismally. 
A Fel low of the Royal Astronomical Society. 
N O T E S ON D O U B L E S T A R S . — I I I . 
Theta Persei.—Double Stars near the Dumb-
bell Nebula. 
[15293.]—IF we take our star map we shall find 
two stars to the west of Alpha Persei, which, 
together with Alpha, make a nearly straight liue, 
and differ but little in declination. The furthest 
star west is the fourth-magnitude star Theta Persei. 
of the two sturs at the tieginning and end of "the 
observations are laid down, taking into account the 
proper motions. It will lie seen from this figure 
that while tho prcqier motion of the i/ime* is 
the same in general direction, it is not moving 
actually either at the sumo rato or exactly at the 
same ungle. The following aro roughly the proper 
motions of tho two stars:— 
A 0-33S' at 105-5° 
B 0-275" at 100-5° 
The result of the difference in rate and direction is 
to cuuso the companion to appear to move a way in 
a northerly direction. As it gets more and more 
a way from the large star the estimates of the 
brightness of tho companion increase. Herscliel 
called it very faint; 2 in 1822 11-0 mag., in 1832 
10 mng., De in 1806 made it 9*8, and I estimated P. 
9-5 iu 1900. 
There are throe hypotheses which may account 
for the movements of these stars. 
(1) A binary system of a very long period. 
(2) The accidental juxtaposition of two stars with 
nearly the same motion. 
- f 
This was found to have a faint companion by Sir 
W. Herschel, who entered the star as one of his 
Class H I . It was measured by 2, and is 2 290, 
who notes that the angle differs 4-0° from llerschel, 
and that in spite of the faint.iess of the companion 
it was possible to determine its difference iu lt.A. 
from Theta with the transit instrument. The 
magnitude was rated by him as 10-0) mag. A 
glance at the measures in "The Handbook of 
Double Stars " shows that there are comparatively 
few measures. Singularly tnough, the measures 
(3) A physically connected pair with rectilinear 
motion, like 01 Cygui. 
On the last byiiothesis the following elements 
satisfy the observations :— 
180G-0 P 297-102° + 0-0752° (f - lS.Ofi-3) 
10-303' + 0-029 (t - 1800-0) I) 
There is a third star S. whose angle in 1900-07 was 
measured us 223-9', which has nothing to do with 
the Bysteni, and is about 71 distant. The pairs 
mentioned us near theDumbliell Nebula are not to lie-
Fio. 2. 
are very accordant, in spite of the lurge discrepancy 
of magnitudes, and show a steadily increasing angle 
and distance. The star has a considerable proper 
motion, and, using Porter's " Proper Motion," 
I tiud that it moves 0-33S annually in the direction 
of 105-5°. I f the companion wus fixed in spaco, the 
stirs would rapidly increase in distance, whereas 
the total increase in a hundred years is less than 4". 
The star was measured on tliree nights, with the 
following results:— 
1900.—Jan. 18 . . . . P 300-2 . . . . D 17-58 
Feb. 5 . . . . '299-25 . . . . 10-84 
Dec. 13 . . . . 299-60 . . . . 17-79 
The following arc some of the measures of the 
stir:— 
P 290-0 
294-6 
I I 1783-65 . 
2 1832-20 . 
02' 1853 09 . 
De 1866-41 . 
3 1S80-15 
Hall 1889-05. 
Es 1900-30 . 
296- 8 
297- 2 
13-5 
15-4 
160 
10-4 
299-0 10-5 
299-3 17-1 
299-7 17-4 
From these measures Fig. 1 has bean constructed, 
from which it will uppcar that the motion of the 
companion is rectilinear, and that its apparent 
annual motion is 0-03' towards 325'. Hut in this 
figure we have not taken into account the proper 
motion of Theta itself. In Fig. 2 the positions of 
found i-u Vol. X L . of the Munoira of the It. A. S. 
They may possibly be found in some of the com-
munications of later observers. T . E . E s p i n . 
Towlaw, R.S.O., Co. Durham, Oct. 25. 
N O V A P E R S E I . 
[45294.]—RKI-I:KIII.VII to the quotations from Ast. 
Xac/i. in letter 45279, varaMM questions arise. As 
Prof. Wolf iimdo two c-xpo.sti res with two different 
objectives, and only one plate exhibited tho dull, 
nebulous spot surrounding Novu, the natural 
inference would be that the spprnruirn was peculiar 
to the pluto. Of course, tlio second exposure ol 
246 minutes would negative this; but it appears 
again us if only one plate exhibited distinct nebu-
losity ; but here the quotation is by no means clear. 
Ouo half the iqieituro of tho second lens was 
covered, and the nebula appears us a hair-circle. 
We then read that " Since every part of a lens pro-
jects an image similar to tho whole objective . . . . 
in this case tlio rays must represent on tlio plate 
only the image of tho aiierturo—in our case thus a 
hulf-circlo." Now, if "every part projects an 
imago similar to the whole objeetve," covering up 
part of the aperture will inaku no diflliirsmi iu Mm 
image of any objoct of sensible area, and the nobul 
if peculiar to tho star, ought still to surround it , n 
all sides, as before. The statement " that this now 
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E N G L I S H M E C H A N I C A N D W O R L D O P S C I E N C E : N o . 1914. N o v . 29, 1901. 
ji<ct in any publication, I commenced a series of 
experiments in tho hone that evidence might lie 
obtained which would throw some fresh light on the 
cause of this obscure phenomenon. As theso ex-
periments progressed I received valuable suggestions 
from others, and although the totil results may lie 
" awkward expositions " when compared with the 
" fruitful indc|>endent inquiries " of M. Antouiadi, 
your corresjiondents wilt bo pleased to kuow that 
they are in possession of those who aro quite capable 
of estimating thin* at their proper value. 
Nothing could bo more distasteful to me than 
having to take up a single line of your valuable 
space with a matter of purely personal import, and, 
so far as I am concerned, this is my last word on 
the subject. 
Dalbeattie, Stem, 23. Alex . Smith. 
N O T E S ON D O U B L E S T A R S : V . — S O M E 
N E W P A I R S - P A I R S N E A R 3 492 A N D 
N E A R 4 A N D E O K E D 2 E . 
[4537(1.]—THE following are the places and pre-
liminary measures of new pairs detected since my 
communication, No. I I I . 
tion with the big one, I noticed a much fainter star 
about the same distanco somewhere about 45' + . 
T . E . E s p i n 
Towluw, R.S.O., Co. Durham, Nov. 22. 
P.S.—I have secured a third set of measures of 
the pair near 3 492— 
Nov. 23 P. 117-0' . . D13-9" A B 
71-8 . . 13-9 B C 
— T . E . E . 
T H E C H A R T S O F M A R S . 
[45377.] — I C A N assuie " F . R . A . S . " that in his 
paragraph on "Charts of Mars" (page 170), he 
has not trodden on any particular corns of miue. 
I wrote as I did simply because 1 thought his 
remurks on a groat astronomer's work unjust and 
uncalled-for, and because I do not care to see 
national feeling imported into astronomical questions. 
" F . R . A . S . ' s " excellent letters appeal to so 
large a public in England and abroad, that it 
seems a pity that he Bhould go out of his way to 
insult an astronomer of such proved excellence as 
Siguor Schiaparelli. He first, in letter 45211, 
carefully disclaims any wish to cost u slur on the 
B.D. R.A. 1855. Decl. Pos. Disk Mag. Notes 
48-07° . . Oh. 10m. 43s. + 48° 42 . . 217-3° . 5-2" . . 7-5 9-1 
+ 53-54.... 15m. 4s. 53 32 . . 191-0 . 10-5 . . 8-2 9-3 
+ 48-320 . . 53m. 7s. 48 46 . 241-7 8.8 . 61 10-1 
+ 47-570 . . l ib . 3m. 4s. 47 34 . . 292-0 . . 6-2 . . 8-3 11-0 A B 
+ 4G-5G6 . . 
259-0 20-5 . 10-5 A C 
15m. 30s. 46 24 . . 150-3 
9G4- , 
35-7 . 
1-5+ . 
. 8-7 10 A B 
. 10-5 11-0 B C 
X X h . 37m. 40s. 49 42 . 182-9 . 4-1 . . 9-5 9-7 A B 
+ 48-3193 
235-7 . 16-8 . 9-8 A C 
37m. 55s. 48 45 . . 108-6 101 . . 8-3 8-6 
+ 49-3386 45m. 3s. 49 b5 . . 12-9 . 
80-1 . 
1031 . 
2-4 . 
. 6-5 9-2 A B 
. 9-2 10 0 B C 
+ 49-3455 59m. 53s. 49 54 . 253-7 . 7-9 . 8-0 100 
-— , .' X X I h . 31m. + 45 30 . . 13-7 . 3-4 . 9-5 11-0 
47-3505 32m. 41s. 47 50 . . 35-5 , . 11-7 . 8-0 10-0 
49-3880 . X X I I h . 27m. 6s. 49 37 . , 294-8 11-7 .- 8-4 13-5 
48-3795 33m. 3s. 48 41 . . 264-8 7-9 . 8-9 9-5 
49-4033 59m. 18s. 49 20 . . 216-6 4-0 8-7 11-0 
51-3606 ! X X I I I h . 18m. 54s. 51 53 . 242-9 . 2-0 . . 9-1 9-1 
49-4123 20m. 12s. 49 41 . 150+ . 4 ± . 8-9 13-5 
53-3182 . 25m. 7s. 53 13 . 49-8 5-3 . 8-7 10-5 
48-4092 . 26m. 35s. 48 30 . 35-3 4-8 . 9.0 110 A B 
10-5 At ! 333-0 10-4 . 
51-3077 . 32m. 20s. 51 53 . 12-9 . 41 . . 8-8 11-0 
N o t e s . 
1. A triple in Hold s of 51 Cygni. 
2. This pair promises to bo of considerable 
iuterost. In 1811 the stars were 17" apartaccording to 
Argelauder ; in 1877 12" apart. Tho meridian ob-
servations suggost that both stars havo some proper 
motion, but the change iu B is the greatest. In 
1841 B was N. of A by 1-6", in 1877 0-1"N, it is now 
us tho position angle shows, S. 
3. This star is not in the B D. 
Mr. Holmes, iu his notes on double stars in 
Cassiopeia, mentions a pair 15' N. 3 492 and 4" apart.' 
I examined this region on the night of Nov. 14 
and 15 without finding this pair. But 32 sec. f , and 
15' S. is a star which is double. I t is B .D.+ 54-144°. 
The following are my observation of it:— 
1931. Nov. 14 A B 
Nov. 15 
P 110-5° 
118-4 
D 13-6" Mags. 8-0, 9-0 
13-9 8-0,9-0 
There is a faint companion to B— 
1931. Nov. 15 B C P 73-4' D 14-6" Mag. 13 0 
and another still further away. On searching for 
information about this star, I find that it is men-
tioned in Argclander's zones as "Dupl. T V . CI. 
Pru-o." Both starB were observed at Harvard in 
the zones for the Catalogue of the Astronoinisohc 
Uescllscbaft, and from tho observations we have— 
1875-9 P 107-4° D 15.9" 
From the saino authority I find that the chief 
star has a proper motion of 0*09" in tho direction of 
111-9°. This accounts for the diminution of dis-
tance, and shows that the stars will continue to 
approach till they are about 4 ' apart. 
Mr. Holmes has also a triple V 4 Audromedie. 
This I liave. seen and identified as B.D. + 40-4118J, 
and it is 14-lsec. p. 1-0' N., and is somewhat wide. 
4 Andromeda- is h 1349. 
P. 317-0° P 50' 6, 13. 
I do not know whether it has been seen since 
Hersohel's time, and as far as I am aware there are 
no measures of this object. I have the following: — 
1901, Oct. 25 . . . .P . 347-5° 47-9" 4-5 11-0 
Nov. 1 . . . 347-7 47-2 5-0 11-0 
The large star has a p.m. according to tho Bonn 
Observation of 0-0309 towards 199-7°. This is almost 
nwuv from I lie compaiuon, and would havo increased 
the distance by about 2" since Vi's time ; It measured 
the angle but estimated tho distance, so that it is 
impossible to tell if this little star bus any counoc-
Milanese observer's work, and immediately after-
wards stigmatises his chart as " a vast mass of 
observations, real and imaginary," with a sneer at 
the amount of faith required to "contend that tluit 
chart represents anything over Been by the human 
eye." His notions of what constitutes a slur 
seems " peculiar—most peculiar." 
I think " F . R . A . S . " will find that a large 
number of first-class workers ut Mars iu the 
present day will go further, and contend that 
Schiaparelli's charts ore wonderfully accurate, and 
his nomenclature is now in almost univeral use. 
As regards the drawings specially named by 
" F . R . A . S . , " I regret to Bay that I have never 
seen any of Prof. Keeler's later work on Mars. 
Some of his 1838 drawings are reproduced in 
Flammoriou'B "Mars." Two of his, Nos. 7 and 
8, p. 429, were taken on two consecutive nights 
with the great Lick refractor. These two draw-
ings represent identically the same face of Mars 
(longitude = 325°), but there their resemblance ends. 
Which of them is the true representation of what 
was then " indisputably visible" on Mars, I cannot 
pretend to say. 
I am glad to say that I have seen M. Antoniadi's 
Juvisy drawings, aud I can cordially endorse what 
" F . R . A . S . " says of them. They are beautifully 
executed, and give a very faithful rondoring of the 
detail on Mars. Unfortunately, however, for 
" F.R.A.S. ' s" argument, thoy bear out Schiaparelli'3 
drawings at almost every point. 
I am afraid that the Italian astronomer has only 
a very poor defender in me. Perhaps Bome of 
"Ours" who have carefully studied Mars, such as 
the Rev. T. E . R. Phillips or M. Antoniudi would 
give us their views on tho value or otherwise of 
Schiapurolli's work. 
P. B . Molesworth, Capt. R . E . 
Trincomali, Ceylon, Oct. 20. 
covered the whole of the northern half of tho sky 
from horizon to beyond the zenith, and that it wa-
apparently on the near side of a thick bank of fog 
that was dense enough to conceal the lights (electric) 
at Rothesay and the light of tho Toward Lighthouse, 
distantonly 51 miles. Another point of interest was 
that it faded very decidedly during the fiist half of 
its course, and then brightened up again to its 
greatest brilliancy at tho moment of disappearance. 
From a rough estimate the length of tho visible 
cuursu was from 8" to 10', ending not more than 5 
above the horizon. The speed was slow, the meteor 
being visible, so far as I could judge, for a full half-
second. As I hup|ieiied at the timo to lie looking 
exactly in the direction of it, I saw the whole of the 
apparition. It went out quito suddenly without 
any disruption or sound ; but as I was hurrying 
homo I was nut able to listen for more than five 
minutes. Owing to tho fog 1 could not see the 
Argyllshire hills, but from a familiar acquaintance 
with their height as seen from here, I should say 
that the meteor continued in sight after passing 
below the line of their altitude, which would mean 
that it fell on this side of the Ivylea of Bute. The 
direction of its course, though almost vertical, was 
evidently from S.W. to N .E . W . Maclachlan. 
Routenburn School, Largs, Ayrshire, Nov. 25. 
M E T E O R . 
[45378.]—AT 10.27 to-night, or us near thai timo 
as I could make it. I saw a tine fireball under souio-
what peculiar conditions. It was seen from a point 
ou tho shore about a quartor of a mile south of this 
house in a direction as nearly as possible W.N.W. 
I estimated tho magnitude as about throu times that 
of Venus, as soeu last uitrht in a clear aky about an 
hour before setting. Tho colour was at first a 
bright yellow, turning to a fuint crimson at the 
moment of extinction. The interesting features of 
the apparition were that the meteor fell almost 
vertically (with only a slight inclination to N.), uud 
came into sight below a solid mass of cloud that 
A M A G N I F I C E N T M E T E O R : E R R A T A . 
[45379.]—I E E O E K T that an error hos.got into my 
notice on p. 317. The longitude 3° 48' W. is cor-
rect, but the latitude is wrong, and would place me 
in the Gulf of Guinea in the South Atlantic. The 
correct latitude is 50° 4' N., according to Meikle-
johu's Atlas lying before me just now. 
It was truly a magnificent meteor ; but my father 
saw one three or four weeks ago (about Oct. 23) at 
3.20 in the afternoon in broad daylight, which, I 
believe, would even be more magnificent stiU if seen 
at night. A . Drysdale. 
V O N B E Z O L D ON T H E S U N S P O T 
Q U E S T I O N . 
[45380.]—AT a recent meeting of the German 
Meteorological Soeiety in Stuttgart, Prof, von 
Bezold gave a very interesting address on " Me-
teorology at the Beginning of the New Century " 
(see Mtt. Xittschnft, Otetolier). The following 
Buggestive pussage, which 1 will endeavour to 
translate, may lie commended to the attention of 
F . R . A . S . " audthoso who think with him. I need 
hardly premise that Von Bezold stands in the very 
front rank of meteorologists:— 
' Various recent researches indicate that lietweeu 
the mysterious phenomena of terrestrial magnetism 
and atmospheric processes there is an intimate con-
nection, the elucidation of which is, perhaps, re-
served for the near futue. 
'• It has been found that thoso remarkable varia-
tions of magnetic needles, which seomed BO perplex-
ing even 15 years ago, are the result of galvanic 
currents in the upper layers of air. These currents, 
Like great whirls, circulate with a strength which 
varies with the season round certain centres, which 
daily move in the same direction as the sun, about 
the fortieth parallel of latitude, approximately, in 
each hemisphere. These parallels correspond to the 
position of Naples in this hemisphere, and to a 
region Bomewhat south of the Capo of Good Ho]e 
in the other. 
" Now it is just about theso degrees of latitude 
that we find the dividing lines between the atmo-
spheric circulation of equatorial regions ami those of 
the Pole-caps, and also the middle lines of the zones 
of least cloud und least precipitation; so that we 
can hardly avoid tho idea of a closo connection be-
tween the atmospheric circulation and the magnetic 
phenomena. 
"Further, the magnetic disturbances, which at 
the same moment cause great and irregular deflec-
tions of magnetic needles, and which occur simul-
taneously with Northern Lights, are likewise pro-
duced, according to researches by Prof. A. Schmidt 
in Gotha, by electric currents, which, whirl-like, 
speed through tho highest layers of air with the 
enormous velocity of 1 kilometre in a second. 
"On tho other hand, as we havo long known, 
the frequency of these disturbances, as also the 
amount of daily variation of the magnet" DM '-die:., 
goes hand iu hand with tho spottudness of the sun, 
which, again, is subject to regular variations with a 
iioriod of about eleven years. 
" I t would delight you if I could adequately set 
forth what remarkable and fur-reaching conse-
quences may lie looked for from the elucidation of 
these singular facts. This much I will say: that we 
may at least, from the most recent achievements in 
physics, form a Burinisu us to tho way in which the 
influence of solar activity oiieratca on oui attno-
bphoro, a matter which only a short time ago was 
in profound obscurity. It is more than probable 
that with an iucreuso of activity iu the sun's atmo-
sphere, certain kinds of rays are sent out iu more 
abundant measure. 
" Now it luis l>ecii found recently that the air nri\ 
not ordy be rendered electrically conductive by 
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[ We tin not hold ourselves responsible for the opinions of 
tm correspondent** Ths Editor respwff'ulty requests that all 
HtmnuniaUi'iriv should be drawn up as briefly as possibls.] 
All communications should h* addressed to the Editor of 
ihe English Mkciianiq, Ol'mmt's llouse.^ Clement's Inn 
Passage Strand, London, W.C. 
%* In ord'r to faeilitaft. refrrrnce, Correspondents, when 
tprakinq of any MMgr previously instrt'd, will oblige by 
mentioning the number of the lAter, as well as the pays on 
which it appears. 
"I would havo everyone write what he knows, and as 
much as h i know*, but n» mora; and that not in this 
only, but in all otln-r subjects: For such a person may 
have Hume particular kaowMgi and experience of the 
n/ituin of such a pernon or such a fountain, that an to 
other tiling, known no more than what everybody does, 
and yet to keep a clutter with this little pittance of his, 
will undertake to write the whole body of phymcks; a vice 
from wbe&Of gr-cat inconveniences derive their original." 
—Montaigne1s Essays* 
- N O T E S O N D O U B L E S T A B S : N O . V I . — A 
B I O H R E G I O N I N C A M E L U 3 — M B . 
W E B B A N D T H E R E F L E C T O R V . R E -
F R A C T O R — G R O O M B R I D G E 1 8 3 0 . 
[45717.]—A noire 10" N . , and a littlo f . Alpha 
I'ersci is the bright 4{ mag. 8tar marked F on tho 
tracing from Argclandcr which I have made. I t is a 
convenient starting-point for a rich rogion of douhlo 
«tars. The following are tho positions and distances 
•if the stars : — 
The star H is very interesting from the extra-
ordinary vagaries in tho measurements of various 
observers, as a glance at the " Handbook of Double 
Stars " (p. 200) will bIiow. The anglos vary fram 
2's of 01 "8* to Sccchi's 67'3' (rojecting one of 
Miidlcr's of 74-4). Duncr considered tho motion 
established, and deducted a formula. I have mado 
tho following measures of i t : — 
1002 J a n . IS . . . . F . 63-2' D . 2-69" 
„ 28 03 8 2-04 
„ 29 . . . . 02-7 2*86 
„ 30 . . . . 63-6 2-64 
I select for comparison the following measures:— 
2 Gl-8* . . . . D . 2-81" . 
D a . . . . 02-7 2.82 . 
2-63 . 
2-4 . 
2-76 . 
2-.'»0 . 
01 
8  
04-2 
G6-9 
G.V1 
0 3 3 
1831-00 
1854-75 
1808-38 
1872-60 
1889-93 
1902-07 
far thore is no 
X 862 
E s p . 52 
2 378 
F.sp. 53 
2 384 
2 385 
Holmes 
2 3S9 
2 390 
2 397 
[ E s p . -
| 2 398 
2" 400 
A is 
. 142-3' 
285-7 
313-2 
207-5 
1G1-4 
61-8 
241-8 
42-6 
330-9 
282-0 
a lino field, 
D . 0-9' 
6-1 
18-0 
» ± 
2-0 
2-4 
2-8 
20-1 
5-1 
9-9 
1-5 
forming 
Mags. 7- 7 8-0 
8- 0 12-0 
8-2 9 
9-3 
7-8 
4-7 
7-0 
0-3 
8-
9-8 
9-0 
9-0 
8-0 
8-0 
10-5 
10-3 10-3 
7 0 8-0 
coarse cluster 
Dcmlmwski connected it with a third star, mag. 9 
1*. 241-7' D . 35-3". B is a pair found by mo on 
Nov. 22, 1901. O n account of the faintness of the 
* 60 
1U JK 
. e 
• i 
8 
i 
i 
- i r * 
lo*. 
oompanion I liave not boon able to obtain any satis-
factory measurements. D was found on the same 
night, and has not yet been measured. 
F is doubtless a binary,'; but the motion is very 
small, as the following measures show :— 
2 1829-92 F . l G l - 4 ' 2 - 4 ' 
De . 1807-01 162-7 2-2 
H o . 1895-15 163-G 1-G 
According to tho Catalogue of the Attronomisrlir 
(.••!., Ilsrhaft, the principal star has a proper motion 
of— 0-01G 'towards 317-5" 
This motion should have increased the distance by 
nearly a second if tho small star had been fixed, 
whereas tho distance seems to bo stoadily diminish-
ing. Tho s t i r G is tho little pair of M r . Holmes. I 
have measured it on throe nights with tho following 
D . 5-19 
5-50 
5-53 
Mags. 8-7 
8-6 
10-0 
10-0 
that this pair has been 
results: 
1901 Dec. 3 P . SW 
Dec. 5 17-8 
1902 J a u 12 51-0 
Mr. Holmes informs m 
Enviously measured >;-, the l!ev. J . " J . M . Ferry 
," a M . " i884 : March 7). W e have, therefore, for 
'•ompariso!; — 
F e r r y . . P . 53 0 ' . . D . 3 9 . . 1884(?) 
E s p i n . . 50-0 . . 5'4 . . 1901-99 
I hoio seems aomo probability of motion. 
D e . . . . 
] ) » . . . . 
H a l l . . 
Kspin . . 
I t seems vory probablo that so 
motion. I have measured the star I on one night, 
and I give for comparison the following :— 
2 . . . . 211-8 . . . . 20-37 . . . . 1829-57 
Do . . 242-4 . . . . 20-22 . . . . 1866*38 
E s p i n . 242-7 . . . . 20-24 . . . . 1902 05 
Tho star K is 8 0 mag., and while looking for 
2 398, I found that it had a minute romrs. I t is so 
faint that I have not been aide to get satisfactory 
moasurcs so far. The mean of two nights gives:— 
P . 325-4' D . = 6-9" Mug. 8-0, 13-5. 
2 398 I ios / . 33s. and 2' N . I t is a faint pair, and 
1 know of no other measures. I t was not measured 
by De. I havo measured it on one night, and thus 
we have— 
2 . . . . P . 330-90' . . D . 9 93 . . Mags. 10-3 10-3 
E s p i n . . 330 1 . . 9-4G . . 11-0 110 
T h e star L is 2 400. I h i .v j looked at it on 
several nights, and suspectod it was elongated N . ; 
but that is al l I have l>cen aide to do with it so far. 
The star has been little measured of late years, ami 
is evidently a binary, as the following show:— 
2 D . = 282-57 P . = 1-53" 1829-94 
De 295-30 1-13" 1803-30 
H a l l . . . . 315-95 0-G" 1889-93 
I think I shall best answer M r . Stielow's question 
(letter 45G87, p. 58) by giving in detail an extract 
from M r . Webb's observation book :— 
1804, Aug . 20. Good definition. The trial of 
rival telescopes. A . C l a r k , .V5in aperture, 84in. 
focus; G . W i t h , 8in. aperture, 72in. focus. (The 
numbers in brackets are the powers of the eye-
pieces). 
Boi i t i s .—A.C. (451), G . W . (387). More rays 
and tremors with the latter, but a trifle smaller 
discs and wider proportional separation. 
n Coronal (same powers) .—A.C. about J disc ; 
G . W . rather more, but A . C . by for the more quiet 
and pleasant. Stopping down to 7in. and bin., 
took off the rings in G . W . 
t Equule i (same powers).— About I disc A . G . ; 
well divided with black separation G . W . Gin. 
30 Andromod:e.—A.C. ( I l l ) just split; A . C . (151), 
} disc; G . W . (387), wide ; Sin. and Gin. 
Messier 15 Pegas i .—A.C. ( I l l ) G . W . (110). flin. 
of G . W . do not appear fainter than A . C . Sin. 
much more splendid and brillinnt resolution. 
Messier 2 P i s c i u m . — A . C . ( I l l ) (204) (451) G . W . 
(110) (387). A . C . a little granulated or s tarry; 
G . W . much more starry—a lovely sight. I t is not 
much compressed in the centre, and the edges fade 
gradually. 
Messier 57 L y r a ; (powers as last).—Centre not 
dark. Star closely f . scon with 111: not looked 
for previously with other powers of A . C . B u t this, 
nnfl the nebula in all parts, brightor and better in 
G . W . 
8 Cygni refused all certain information to both 
telescopes on this night. 
I trust " F . R . A . S . " wi l l pardon my answering 
M r . Parker (letter 45084). T h e motion of star 
Groombridgo 1830 haB been discussed by Argolander 
( " B o n n Observations," Vo l . V I I . p. 74), and tho 
resulting proper motion is (No. 112, p. I l l ) 7'053' 
in tho direction 144' 59'. Later observations up to 
1890-3 are discussed by Porter (I'li/i/icatinns of the 
Cincinnati Observatory, No. 12, p. 120). The results 
of tho two are :— 
Argolandor R . A . +0-34Glsec. Decl . -5-77G" 
Porter + 0-344sec. -5-80" 
Tho magnitude in Argolander is G-9. 
T . E . E s p i i i . 
T o w L a w , R . S . O . , Co. Durham, March 1. 
11 D i m Majoris passed a well-marked maximum, 
7'5 magnitude, January 20. The intorval since the 
previous maximum, March 10, 1901, was 310 days. 
Both lieforc and sinco tho maximum tho light-curve 
has been vory regular. 
T Ursa-Major is passed a minimum, 12-7 magni-
tude, .lanunry 30. The intcrvnl sinco the previous 
minimum, June 10, 1901, is 231 days. This is much 
less than the reputed period, and by tho end of 
February the light had risen to 11-0 magnitude. 
S Boi'itis has been below 13-0 magnitude, and on 
February 10 could not bo seen with any powor on 
the Itousdon telescope, though the air was very 
clear, and stars of 12-5 magnitude distinct. Tho 
minium may bo assumod for Fobruary 14, which, 
since tho date of tho previous minimum, May Hi, 
1901, gives an intorval of 274 days—a result not 
much differing from the reputed period. 
R Ursic Minoris. The light has remained steady 
at 9-5 magnitude from November 14, 1901, up to 
this date. 
T Cephei. T h e light was steady at 0-0 magnitudo 
from January 20 to February 14. The maximum 
may bo taken on February 1, which, from the 
previous maximum, February G, 1901, gives an 
interval of 300 days. 
Instrument in use, 0 4in. equatorial refractor: 
weather has been very unfavourable—cloud ami 
fogs wore so persistent that observations were only 
made on nine nights. 
C . G r o v e r , Observer in Charge. 
Rousdon Obsorvatory, L y m e Regis. 
S T A R M A G N I T U D E S . 
[45719.]— Thk answer to "Newton H e a t h ' s " 
query (2090. p. 81) is that, tho magnitudes of the 
stars in our " Monthly Notes" are taken from tho 
Xatrtirnl Ah»tjn<tc, For a reply to the rest of his 
query, he must trust to somo brother correspondent 
who is fond of very troublesome work indeed, and 
has a great, deal of spare time on his hands. 
T h e W r i t e r of tho A s t r o n o m i c a l N o t e s . 
P R J E S E P E . 
[ 4 5 7 2 0 . ] — S u m of the " E . M . " are very 
grateful to " Mathcmaticus " for his v.iluablo list 
of Star Names, published in letter 45153, p. 411", of 
Vo l . L X X I V . I may add that while engaged in 
reading " Hipparehus" in Greek lately, I came 
across the name Ne^AioK (little cloud), which ho 
gives to tho remarkable cluster in Cancer, so readily 
visible to the naked eye on any clear night. 
E . M . A n t o n i a c U . 
V A R I A B L E S T A R O B S E R V A T I O N S , 
F E B R U A R Y , 1 9 0 2 . 
[45718.]—U OniONis. The light of this star was 
below 10-0 magnitude from Octobor 19, 1901, to 
January 5, 1902. Tho minimum, 10-0 magnitudo, 
was December 4, 1901, giving an interval from the 
previous minimum, December 14, 1900, of 355 days. 
Tho riso has, so far, boon very Blow—by the end of 
Fobruary it had scarcely reached 9 0 magnitude. 
T H A N K S — A C O R R E C T I O N — V I S I -
B I L I T Y O F F A I N T S T A R S . 
[45721.]—I have very great pleasure in expressing 
my cordial thanks to M r . A . Smith for his very kind 
offer, of which I have availed myself. Hi s photo-
graph is certainly a most exquisite one, and shows 
the details not only of the nebula I referred to, but 
also of tho whole region of tho licit and swnrd-li . ind. 
Tho nebula following £ is, of course, I I V . 23, not 
M 78, which I labelled it by a slip of the pen. I am 
obliged to tho various correspondents who havo 
pointed this out. 
I examined the region S. of i on the evening of 
March 6, and I could faintly make out some nebu-
losity : but the night was not very clear, nnd ha/.o 
soou put an end to my observations. St i l l , the 
nobula seems to be faiutor to tho eyo than to 
tho photographic plate. I saw one of the nebu-
lous stars that Mr. El l i s refers to; I am not certain 
as to the others, but I wi l l look again. The 
little gap on tho nobula is most curious. B y the 
way, has not Mr. El l i s ' s oxeellcnt photograph lieen 
reversed right and left in the reproduction ? 
" F . R . A . S . " raises a most interesting question as 
to the comparative visibility of faint stars with high 
and low magnifications. 1 havo never been able to 
satisfy myself as to the reality of this. True , tho 
faint stars in the middle of tho " D u m b - b e l l " 
nebula ore more visible to me with a moderately 
high'power (200—250), while those near the " Iting " 
neliula in I .yra are more visiblo with a low (75—120); 
but the first mimed nro immersed in a nobula, nnd 
tho high magnification tnntj merely act by rendering 
this more indistinct, while in the latter case I think 
that I was integrating the light of two or three 
faint stars into one Can anyono givo me an 
examplo of either caso that cannot lie cxplainod 
away. ' Tho stars Been best with a h»r power are 
tho least common, and most interesting ; it might bo 
said that they woro very slightly nebulous, and that 
the low power reduced the size of tho whole object to 
an apparent point; but, as I havo said, I am not 
satisfiod ns to the objectivo nature of the pheno-
menon in question. 
As regards c Cygni , I have seen the comes on a 
dark sky with M r . Ellison's refractor on more than 
one occasion, and verified the jwsition angle with 
my own S{ in . subsequently. I t is easy with a 5iiu 
stop on the latter. A l p h a U r s i . 
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kindly explain whence their terrific velocity is 
derived, assuming his theory to be correct? 
Earlsf ield, S . W . S i l v e r p l u m e . 
M E T E O R O N S U N D A Y , J U L Y 13. 
[4608"-.] — T i t E meteor which you mention as 
having been observed in the southern counties was 
also visible from Liverpool, I myself having seen it 
irorn the Aintreo district. I t appeared in the south 
a t an altitude of about 50°, and fell towards the 
earth through an angle of IV to 15", and then, 
vanishing behind a bank of cloud, seemed to explode 
with a brilliant flash. A . H . B . 
[46090.]—I saw this meteor at 10.30 p.m. on 
Sunday last from here, in Essex, thirty miles north 
of Loudon. F r o m the accounts I have road of it, 
it is not easy to recognise it as the same phenomenon. 
I was looking at the moon in the south-western 
sky, when suddenly I was startled by a Hash of 
light behind me, equal tu the most vivid lightning. 
I turned round quickly, and in time to see a most 
brilliant meteor travelling through the constellation 
Delphinus into Aqui la , slowly along a perfectly 
straight path. I t seemed to me that I could easily 
have counted ten while watching its flight and 
extinction; and allowing the same time to have 
elapsed from its becoming visible before I turned 
round, I should say it lasted ten seconds. C o n -
tinuing its path backwards, it seems to me to have 
originated in Andromeda, passing through Lacerta , 
along a line between Pegasus and Cyguus, through 
Delphinus into Aqui la , well under Altair , which 
star it passed for some distance, and then became 
txt inct while still in Aqui la . I t is difficult to give 
any idea of its size, no two minds getting the same 
conception ; but its appearance was more like a 
glowing bill iard-ball than a ful l moon. I t left a 
brilliant and dense cloud of sparks behind it, 
•especially just before going out, wiiich sparks hung 
together seemingly without movement, dying 
away gradually and slowly, for some time after 
the meteor had become extinguished. 
I observed no change of colour whatever from a 
brilliant white; and, indeed, it doos not seem to me 
to have reached those denser parts of the lower 
atmosphere which, I take it, are the chief cause 
of such changes of colour. I once observed a more 
brilliant meteor than this one fall in Iudia , almost 
vertically from a little north of the zenith. I t 
remained white down to a point, when it suddenly 
and rapidly changed through alt the colours of the 
spectrum, going out before reaching the sea, near 
Which I was sitting in a long-armed chair. 
On Wednesday night last I saw a second, loss 
brilliant but very fine, meteor comraonce in Cyguus, 
but this time going north, visible along an 
equally extended path. I wondered if the radiant 
ot the two meteors was the same, as this one was 
two or three hours earlier in the evening, and was 
therefore seen from a different standpoint as pro-
jected on tho sky. B . W a d e J e n k i n s . 
E R U P T I O N S A N D E A R T H Q U A K E S — 
W O L S I N G H A M O B S E R V A T O R Y C I R -
C U L A R N O . 4 9 . 
[46091.]—Dltuno the last three mouths data 
concerning the great volcanic eruptions throughout 
the woi ld, earthquakes, and the eruptions of various 
volcanoes have been collected and investigated. 
These have been arranged and charted, and though 
certain data are not yet to hand, sufficient progress 
has been made to show that there is a strong 
probability of new facts being established. The 
results ot charting the epochs of great erup-
tions and earthquakes, and the history of indi-
vidual volcanoes, point to a period of between 
eight and nine years. This period corresponds with 
the revolution of the moon s perigee. The mean 
declination of tho moon's perigee was then taken 
for each year, and it was found that the eruptions 
and earthquakes are more general in the years of 
the moon's maximum north declination of perigee 
than for its south declination. The eruptions, S c . , 
were then written down in terms of their time 
•distance from tho points of maximum perigee. 
This was done for earthquakes, ( I ) throughout the 
world, (2) for localities for which material has been 
received, (3) for great volcanic outbursts, (4) for 
individual volcanoes. The following is a summary 
of the combined results:— 
Mean Epoch in Tkiims ok the Moon's Peiuuee. 
Description. Y e a r s . 
8-4 7-0 00 4-9 3-7 2 •fi- 1-4 0 5 
Earthquakes 
Volcanic ) 
Eruptions j 
V; 
28 
20 
14 16 
1 7 
13 
21 
10 
le 
9 
18 
25 
24 
i i 
Totals 55 I T 37 31 25 43 35 
.Supposing for a moment that the terrestrial con-
ditions which provoke volcauic outbursts ore two-
fold: ( I ) internal condition of the magma, (2) external 
barometric pressure, it seems possible that the alter-
nate monthly approach and regression of the moou 
may in most cases be the final factor in determining 
an eruption. I f this be so, then if the torrestrial con-
ditions were favourable the volcano would be ex-
ploded before tho maximum; butj i f uot^suiliciently 
far forward, tho outburst would be retarded till 
after the maximum liad occurred. 
Epoch of Maximum . . 1893-644 + 8-8504. 
T . E . E s p i n . 
T o w L a w , Co. Durham, J u l y 11. 
C O M B I N E D C O R K S C R E W , E T C . 
[4G092.]— Herewith I beg to submit sketch of a 
combined corkscrew, champagne nippers, and cigar-
cutter which I have designed and registered, trust-
ing you wi l l deem same worthy a plaoe in your 
influential columns. W. E . P o x . 
70, Great College-street, Camden T o w n , N . W , 
C A M E R A . 
[46093.]—It was a disappointment to see in this 
week's issue that " Lancastrian's " letter (46048, 
p. 460) had elicited no reply from those qualified tq 
advise on photographic matters. W h e n one thinks 
of the immense number of cameras to be met with 
nowadays, one cannot but think that many readers 
both could reply and would be interested 1 in each 
other's views. Having myself only some twelve or 
thirteen years of amateur experience with cameras, 
I cannot, of course, pretend to be in any sense an 
authority. St i l l , the views even of a learner, and 
his mistakes, are often instructive to those who are 
more advanced, and useful to his equals. 
I n regard to a hand camera—the first subject of 
" Lancas tr ian ' s" inquiries—one must consider as 
the chief factor the object for which the user intends 
it. One person may wish to snap off mementoes of 
the places he visits, caring, perhaps, very little for 
the after-processes, or even getting someone else 
to " do the rest." L e t him provide himself with a 
small folding film camera, of less than quarter-plate 
size. T o another very rapid work may be 
attractive. Let hiin pay special attention to 
the quality of his lens, and the perfection 
of his slides. A n anastigmat or other fiat-field 
lens of at least F 7 and a focal-piano shutter are 
sine qua nun ; but he must also guard more care-
fully than others agaiuBt the least leakage of light, 
for witli his very rapid plates and short exposures a 
leak that would be unnoticed in ordinary eases 
would spoil his results. Plates he should use rather 
than films, for with the lens working at a large 
aperture it is essential that the sensitive Barface 
should l>e absolutely fiat. (Moreover, so far as uiy 
experience goes, glass plates stand forcing better 
than films. Have others found this to be the CAM 
For him, and him alone in my opinion, the 5 bf ; 
is an advantage, assuming that ho leu a lens t<> 
really cover it. For tho third and more eetimahb 
class of those who use the hand camera to senile 
carefully thought-out pictures, aomo of which at 
any rate they wil l afterwards enlargo, the ]-pla-... 
is far the best. There is, of euurse, tho obvium 
advantage that plates and apparatus are most easily 
obtained in that size; besides that, however, the 
proportions are convenient, and large enough with-
out being cumbrous. A 5 by 4 is neither one thing 
nor the other: too large to bo legarded with tho 
toleration extended to a miuiatuie, too small to 
stand on its own merits ; needlessly bulk}' if enlarge-
ment is contemplated, and ugly in iti proportions. 
O n who aims at good work under various conditions 
should undoubtedly have a rack extension to his 
camera, loug enough to use either a long-focus lens 
or one of the components of his rectilinear, so that 
when ho finds it impossible to come near enough to 
his object he may still be able to take more than the 
microscopic view his ordinary lens presents. In 
regard to focussing, the lens mentioned m " O u i s " 
recently (made by Taylor and Holuon) seems 
admirable. W i l l someone explain its principle and 
say whether definition is at all impaired at the 
shorter distances V Often in landscape work DM 
has a foreground at the bottom of the picture, 
which gradually recedes into the distance higher up. 
A tip I have fouud very useful in such cases ia to 
swing the lens so as to point it slightly downward 4, 
with the result that the focal plane of lens cuts the 
plate at a small angle. Thus the top of plat* it 111 
focus for the foreground, while the bottom of the 
plate on which the distance will appear is in focus 
for infinity; and at the same time E H centre of the 
field of lens is used on the foregrou-id, where 
the definition is most important. B y a little care a 
wonderful amount of "atmosphere" cau some-
times be thus brought into a picture, almost rteroo-
scopic in its effect. Jt is, of course, obvious that no 
alteration in the view included is made by thus 
swinging the leus, and that the use of the swing-back 
is quite another and much more important nutter. 
W o l b o r o u g h . 
F L Y I N G M A C H I N E S A N D M E C H A N I C S . 
[46094.]—If I correctly follow the argument i ' 
" Mathematicus " tletter 46056) no attempt should 
be mode with any flying apparatus unless same c m 
continuously maintain a force of 1H.P. tor < 
311b., say, of weight of whole and f w p k t l 
ratus. As an experimenter, I feel bMMl ' 
that I do not agree with him, and I would • . 
" Muthemuticus " to say why he takes one H 
time for the basis of his formula, and kindly ' 
how he proposes to adjust the different : 
obtainable from the consideration of a fall thi 
J s e c , lsec., and lOsec. as examples ? 
Brockley. Old N o l l . 
[46095.]—" Mathematical " (letter tSOSO, (sag* 
462) has fallen into a fallacy. He has contused the 
formula expressivo of the power repaired to sus-
tain a weight with that expressive of the power 
required to lift a weight. Et hypa'.hci, ho is deal-
ing with a machine or a bird which soars without 
movement horizontal or otherwise, and yet he 
introduces the word foot which implies movement 
in space. Hi s formula is correct that it requm-, a 
power of one normal horse-power (i.e., 3;i,IM.O foot-
pounds per minute) to lilt a weight of lt '2Ib. 
lOj'jft. in one second. Mathematically the t* 1 
expressions are identical. B u t the problem 1-1 ' ' > 
lift a weight a certain distance, Hi, :t. ui 1 ' u« 
time, one second; but to prevent it felling a n j 
distance in any time—a very different cas... 
T o show him the error I would point out thai 
time unit, one second, is a purely arbitrary one, 
and that by changing it whilst adhering •••> hi.s 
formula we can get quite different results. We 
have as much right to mako tho Unto unit four 
seconds as he has to make it one second. Thuii liui 
formula becomes - • - o t " t - l b - a H-olb., which is all 
259-2 It. 
that one noin. horse-power will sustain acccorJing 
to " Mathemiticus." 
Again, lot us mako the time uuit J sec. In v • h 
case the formula becomes — 
1374ft.lb. ( = 33,060ft.lb. v 08 .• 1) 
~~ 1ft. = space fallen in {see. 
which gives us 13711b. instead -if » n ' V Bllti .1 
34Jlb. I n fact on such lines you c m gel toy r reul l 
desired, so that tioro is 110 ocmsion foi -ii • 1 j• ,n! 
ment or discouragement. 
Now turning from destructive critic; 1.., [ m i l 
to atsert that the amount of power require I ' 
tain a weight at a given position bsimply ad. 'M 
course a resistunce is required--tlM t- M 
room iu which 1 sit at the top of 11 lu;/h ••• I hi I 
the resistance of tho air in tho cai-e of • bird «•••> <• ' 
and so on. But a m M t l M is not 1 powei It 
: BBI 
move— 
suace. Wib 
f r o m the'-, 
certain 
<i-iired w< 
portdona 
1'Me.th -
other o r -
The pot ' 
" head " (. • 
©l iable in . 
reservoir or 
(the car.' . :.-
tho r e e « 
Open the 
with ti l- ' 
produce :. 
I am al> 
propositio-
authority, 
cannot I 
structors 
There w i l l 
the p n , V 
reason a l r 
whom I [1 
him rc.-i 
favour 
mecliai.: 
saurian.^ •-
flight in '• 
own; or 1 
altitude 
der-sity t . . 
a f ew iuc 
I M a n 
wrong liis-
•asfame 1. 
T o sail in 
he 11: 
them " 
which . 
to a loci 
long) 
. l ike a 0 
gooseb/ 
to pre-;" 
100 pla:. 
in teres 
effected • 
denser, 
adjacent 1 
piet'y 
lOTtoMay 
a u fat*" 
The iWO! 
rs amble 
Joking -1 
lightniu 
long-disl 
to the et! t 
spark-., 
liable to 1 
anyw!.' 
circles bt 
radial 
Auie'.'.'-
of it in • 
frequent 
as you ••• 
pretty ofil 
its own'. 
I t is bu 
needed f 
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sent tfcre-i 
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T o tell 
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V l twenty-s ix 
. l l ldon—not ! 
^country— . I 
which no rain 
t" keep up i 
'oil in Lot ili 
l i t on J u l y 2) 
i<ho ptophe 
twentieth 
and Hie 
Wil l ' 1 
nrmth or I . 
Ati-nsi . 
•d 
. proper 
i tpiRary 
i am obliged 
ow, „nd then 
oft l Q 
• Mot I n 
I i writing, 
r i tini? the 
Hi.- ojlinder 
I id been cut 
• I mi hotter, 
khich the ink 
he t p plug, 
in he nicely 
• Hndi Death 
•;>-) • ' 
to alte 
t i k ing 
.. in iteii by tearing nmnll portions from tho 
(i ut' , which it casts adrift to later attach thom-
tho rock or shell and gradually attain life 
ii't i-'-nn. • 
years ago I possessed a nnlt-water aquarium 
i I hud a pea anemone, which 1 found 
i !od by a great number of very small ones, 
-I ' -h 1 found were discharged from the ten-
i th ' v could, with a magnifying glass, bo 
he tentacles coming down tho hollow duct; 
i rnw out larger ones, I presume, from tho 
til. On reading tho article in your valuable 
,- r, it occurred fo mo that this wan most likely 
ivnet wan going on in tho sporimon mentioned, and 
sspeaml an though it was tearing off portions of 
the tentacle*. I t is an intorcnting point as to 
whether both modes of reproduction exist. I sent 
nn account at tho time to Science Gossip, and it was 
published. S a m B r o u g h t o n . 
r e : , t i o n b e t w e e n t e m p o r a r y 
S I a s A N D V A R I A B L E S T A R S — T H E 
I N - P E E K P H E N O M E N O N — S O M E 
I M P O R T A N T S U G G E S T I O N S — E R R A -
T U M . 
|r,!j.]—Sn-tirNT'i of variable light, and especially 
of tho terapor n y phenomena will find conmderabln 
advantage in comparing tho phenomena presented 
by • iporary stars and long-poriod variables. W e 
—elan hi "explosivo or "ca tas t roph ic" 
oi to oidinary vnriablo stars, yet they occasion-
'11 Mr thnmost typical features connocted with 
ary tars— viz. , a bright-lino spectrum, and a 
m aureola or halo at or near minima. We 
lobb I mainly for this beautiful compound 
ry ' • the exertions of two of our most 
in*' observers of vnrinble stars—the Rev. 
i I: pin nnd tho lato Sir C. E. Peck, of 
.'•n. 'tcl in honour nf their labours I have 
at< I thin new phase of variahlo light—" thn 
• !*• - U phenomenon/* 
I* 1 - and ISJW. but especially during the 
re . Mr. I - p i n found that novoral of our 
im • nit long - period variables showed, 
riou lwi th fhepr i«ro ,br i l l i ant l inoso fhydrogon 
ii I "linm radiation, in addition to tho ordinary 
tpectrasi of the star. Tho most conspicuons wnn 
the F line of hydrogen, and this in several instances 
was ' remarkably bright that it appeared to stand 
n it were, from the rent of thespoctrum. Tho 
iicf of tho lines seemed not to he affected by 
'lightness of tho stars—a fact noted by Secchi 
i. i . ogel in 1K09, during the bright-line displays in 
the spectra of Mira ('cti and It Gominorum in that 
year. I n the mean time. Sir C. E . Pock, ntRounden, 
had lieen industriously observing the visual appear-
• of these and other variables, and had noted 
'omporary appearance of bluish nebulosity 
i .d tho stars, which were, like the bright-line 
..nice referred to, similarly independent of the 
it ml" of the star, being seen sometimes near 
ixna, near minima, or intermediate between the 
» .. although bent observed at minima. (See 
• : SC. ," 1S'J2, Sept. 30; Knowlnlt/e, 1890, March. ) 
1 bbva summariied bolow the more important ot 
the-u singular observations, giving in their order 
the name of the variable, the date of observation, 
and the spectral and visual appearance on that 
date. 
r e c k remarks that tho bluo nobulonity may bo 
duo to rays corresponding to the extreme violot 
end of the spectrum, nnd that their visibility may 
be affected by sjmcial atmospheric conditions, a 
conclusion singularly in accordance with my re-
ntal k i in your last issue respecting tho variablo 
nebiilrmn appearances around new stars that had 
faded or quite disappeared. 
Tho indopondonco of tho brilliancy of tho hydrogon 
spectrum and of the nebulonn appoarnnccn to that of 
the stars' light wcro remarked in tho caso of tho now 
stars of 1802 and 1001 by all the observers who 
undertook nystematic observations thereupon. The 
bright lines and the ordinary light of tho star were 
not subject to tho same law of variation, and tho 
name discordance wan notod in the nebulous phase. 
This accordanco with long-poriod variables brings 
temporary stars within that category. W e may 
therefore regard a now star an a specialised tyi>o of 
long-period variable. 
Tho notable crowding togother of theso bright-
line appearances within the space of a few months 
is most remarkable. Espin remarks that Duner 
had obnorved tho star It Andromedie in lHH.'i and 
1885 without noticing any bright lines. I cannot 
find ninco 18H9 any observations in which 
the hydrogen lines were loon so pronounced 
as during that yoar. W e have already shown that 
tho bluinh nebulosity is probably connected with 
abnormal atmospheric conditionn. C a n it be that 
the bright hydrogen light is also due to abnormal 
conditionn of that upporatmonphero of ours, beliovod 
to be largely duo to hydrogon gan, in which meteors 
II l ib . and where aurorrr glow and coruscate ? Thin 
•corns far more probable than that twelve infinitely 
remote nuns should radiate bright hydrogen light 
no an to reach our earth at tho same time. Thin view 
in a lwld one, but it certainly nimplifios many other-
wine unaccountable phenomena. I t also rainos tho 
wholo question of hydrogen radiation and absorp-
tion. The subject is full of interest, and would 
amply repay investigation. 
I n my last note, letter 25, par. C, linn 3, for " por-
tion " road "position." The nobula, not the 
meteors, wan observed in tho 4in. 
Bournbrook. D. E . P a c k e r . 
T H E A T T R A C T I O N O F T H E S T A R S . 
[70.]—Mn. Wai.kkr's suggestive letter (No. 29, 
p. 37), with his modest assertion as to infinities, 
and expression of a desire for the opinions of others, 
induces mo to hope that tho following considera-
tions may be helpful to him. 
The Solar System is no isolated in space that tho 
earth ami othor planets that course round tho sun 
aro completely fettered to h im, and entirely undor 
his influonce. The pull of tho stars, far from 
being infinite, must be quite insignificant. T h a t 
this is no may bo shown from tho enormous dis-
tance of the nearest fixed stars. L i g h t taken, say, 
8 minuton to come from tho sun to the earth. I t 
taken 4 year* to reach us from the nearest fixed 
stars, and it is reasonable to suppose that from tho 
next nearest it wi l l cake 8 yearn, and no on. Now, 
if wo imagine a Btraight line of inflnito length 
running from the sun through tho earth, and 
consider the attractions of tho greater ponniblo 
numbor of stars lying along this lino, wo must 
nuppose that the first star wi l l lie at a dintanco 
T H E E S P I N - r E E K P H E N O M E N O N . 
-dnr. 
A ndro. . 
i; ( issio. . 
S Onto, , 
I t C y g n i . 
Espin's Observations of Bright Lines, 
Mira C c t i . . . . ' 1888. 
1809. 
lydne 1889. 
i.'ygni . . . . 1888. 
V Cygni . . . . 1889. 
11 Leonln . . . . 1889. 
<*i 1 orsei . . . . 1889. 
D.Jfc 8- . ;7«0. . 1889. 
B ,emni 18G9. 
1889. Sept. 25. F extraordinarily 
brilliant. 
1889. Sept. 25. Linen D 3 & y Hy d. 
bright. 
1889. Nov 28. F extraordinarily 
brilliant = It Andro. 
1S88. A u g . 13. F very bright. 
1889. Oct. 28. F brilliant = B 
Andro. (Becker). 
Oct. 2 3 - 3 0 . H y d . lines 
bright. 
Feb . 8-14. H y d . lines bright 
(Secchi). 
Feb . 25. H y d . lines bright 
— Mira. 
June 3 - J u l y 25. Bright 
lines (74 seen). 
May 19. Lines T)*& y H y d . 
bright. 
Mnr. 9. Lines D J & y H y d . 
bright. 1 
Oct. 17. F lino bright. 
Nov. 17. y H y d . and D ' 
bright. 
Feb . 8—14. H y d . linen 
bright (V'ogol). Spec, re-
sembled T . Cor. = Nova 1SG0 
Star. 
S Coronre 
R Cassio. 
S Cassio. 
R C y g n i . . 
S C e p h e i . . . 
T Drnconis. 
T Cassio. . 
S Herculis . 
Peek's Observations of Nebulosity. 
1886. 
1901. 
1900. 
Sm. rlal iotary 
in pinco 
. Nov. 18—23 
nebula. 
Sept. F a i n t neb, 
of star (Grovcr). 
Mnr. 26. Bluish neb. ob 
served at min. 
Bluish nobula observed 
occanionally. (See 
at min. 
'E .M. ," 
30; Kn„ 1890, 1882, Sept. 
March.) 
Itemarknble blue nebula at min. 
1894. J a n . 23. Conspicuous Feb . 
13 nnd 21. 
Feb. 11—19. Bine nob. 
Mar. 27—July 5. Seen occa-
sionally. 
Sept. Bluish neb. 
Doc. 13, and 1901, J a n . 14. 
Bluish nob. 
Oct. l ied, involved in ruddy 
hnzc. 
Juno 3. Rod, nebulous = 
R Cass. 
May 28. Buddy star, nur-
rounded by a dense nebuloun 
atmosphere. 
Oct. 14—28. Involved in 
bluish nebulosity. 
1895. 
189G. 
1898. 
1900. 
1895. 
1899. 
1900. 
1891. 
irgin ituiu 
' ititt : i . - E s p i n ' s Observations: Seo Espin's revision of " B i r m i n g h a m Bed Star Cata logue" 
(Royal Ir i sh Acadomy: Cunningham Memoir*, No. 6, 1890). reek's Observations: Seo Monthly 
Reports of Variable Star Observations, E n o x i B n MeciUnic indexes, 1892—1901. 
such that its light will roach us in 4 years, that 
of tho next furthest in 1 years, that of tho third 
in 12 yearn, and so on. This would seom to lie 
tho greatest possible j.uli that could bo opposed to 
th/it. of tho nun. Now, averaging the stars as equal 
in mass to that of the huh, wo have hero a means of 
comparing theso opposite attractions. Supposing 
tho dintanco of the nun from the earth to bo 1, that 
of tho nearest fixed star wil l bo— 
4 x 305 >, 'J I x 00 
8 
and wo have— 
= 262,800, 
P u l l of tho sun on tho earth = 
1« 
= 1 
einco gravity acts invorsoly as tho square of the 
distance. Opposed to this force we have i n 
succession— 
Tho pull of tho noarcst fixed star =« ^J^rx, 
262,800 
The puUof tho next furthest m ( 2 y 262,8(10)' 
and so on ovory now s e r a of tho sorios becomiug so 
very much shallower than tho previous ono that 
even if carriod to infinitely tho sum of al l tho tonus 
in only an insignificant part of tho forco exerted by 
tho nun. 
Of course, as is quite clearly pointed out by M r . 
Walker , as this pull roaches ,thn oarth from every 
direction, it M quilo neutralised, and that of the suu 
oxorts its full effect. Tho object of my remarks, 
however, in to show that far from the infinite mass, 
of matter oxorting a pull equal to infinity, the real 
attraction is vory small indeed. H a a c a r . 
S O L A R E C L I P S E S . 
[71.]—In " Fireside As tronomy" (p. 26) M r . 
Homer states thnt an eel ipso of tho Sun a lways 
begins on tho wosteni sido and onds o n tho eastern 
Bide of tho disc. He, 1ms overlookod tho case, of an, 
cclip'O of tho midnight S im. Such an eclipse logins 
on the eastern and ends on tho western side of the 
Sun as wo soe it in t i c sky at midnight. I may add 
that a partial oclipr of tho midnight Sun hapjicned 
for Northern Cauda so recently ns Juno 8, 1898. I t 
is not easy to frame a gouoral statcmont; but I 
submit the following. 
(1) During a Solni eclipse tho Moon movos across 
the Sun's disc from \ V . to E . (through S.) so long 
as the Sun is. above the southern half of the horizon . 
and moves from K . io W . (through N . ) when the 
Sun is aliovc tho northern half of tho horizon. 
(2) F o r an eclipse occurring at any time of the day 
(ot 24 hours), the Moon transits tho Solar disc from 
right to left f o r al l places at which, at noon, the 
Sun in south, and tran its irom left to right for all 
places at which, at noon, the Suu is north. 
Tho ambiguity connected with oast and west in, 
perhaps, l>ost got rid of hy using tho terms " p r e -
ceding" (/>.) and "fol lowing"!, /".) , and defining 
theno by tho apparent diuriml motion of tho heavenly 
bodies. I f wo do this, we may say that a Solar 
eclipse begins by the (/.Mimb of tho Moon encroach-
ing on the (/'.) limb of tue Sun. and ends when the 
(w.) limb of Iho Moon h a w . • • /'.)limbof tho S u n . 
This applies gonernliv, i n c . sctiva of season, or 
latitudo, or hour of too day. The Moon's move-
ment is, of coureo, mora or less < j».>• ,io in direction 
to her appnront diurnal govosaei U The exceptions 
to tho above statements are of very smalt i m -
portance. C . T . W b i t m e l l . 
T H E C L O C K - D R I V E N E Q U A T O R I A L . 
[72. ]—I was much pleased to soo Six. Mallet's-
letter (No. 27). I t shows that at least one of 
" o u r s " in taking an interest in my effort to pro-
vido for tho amateur ustronomer. Since tho incep-
tion of the articles, I hav* had such a pressure o i 
private business that I have becu unablo to complete-
them an rnpidly as I could havo wi shc i . However. 
I horewith send sketch of the right-hand standard 
of the worm cradle, nnd can assure my genial critic 
that nnother " d o s o " is being measured out this 
week for him. 
C h a r l e s L . T w e e d a l e , P . R . A . S . 
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W h e n lie is travelling at a very small angle to the 
horizon, it ia a long time ere he gets 18° below i t ; 
hut at the Equator ho defconda HP perpendicularly, 
aud of couiso, relatively, with great rapidity, 
S a t u r n . 
" F r e p e " (query -It), p. 43) does not say one 
syllable about the dato of his observation, the hour 
which ho made it, or how far his little star was 
from the planet. I u the absence of these details, 
any answer to his question is simply impossible, 
l l o surely does not think that tho satellites are 
stationary ! 
P a p e r s R e a d before t h e R o y a l A s t r o n o m i o a l 
S o c i e t y . 
I have upon moro than one occasion commented 
hore, on tho insufferable dreariness of certain papers 
which thu Council of the lioyal Aatronomicul Society 
has selected for reading—or permitted to be read, 
at the ordinary meetings of the Society. T h a t this 
dreariness is not always necessarily inherent in the 
papers themselves I have proof in a series of 
reprints of some of them which have been issued 
from the Oxford University Observatory, which, 
being presented in a form admitting of study, become 
of very real interest. Notably is this the case with 
one by M r . l'lummer, " On the Accuracy of Photo-
graphic Measures," discussing a paper by M . Loewy, 
in \ ihich I veture to think that our very eminent 
F r e n c h cim/Wrr by no means gets the best of it. 
Now I have beforu remarked m thuse columns upon 
the irksome and depressing effect of some of Mr. 
r iummer's oral contributions to the Society's pro-
ceedings ; but here, where tho reader can peruse it 
at his leisure, we iind a real addition to our know-
ledge conveyed in a lucid and readable form. The 
series of reprints of which I am speaking contains 
also essays by Prof. Turner , including his discussion 
with Sir David (Jill as to the trustworthiness of the 
lato Prof, Pritohard's photographic determination < 
of stellar paral lax; uu ingenious suggestion for 
surveying with a camera; on the performance of 
various object-glasses in photographing stars, and 
tho third paper of a series on stationary meteoric 
radiant points. Ivke everything that Prof. Turner 
puts his pen to, these are all worth reading. Surely 
tho inference from all this is obvious. 
T h e Z o d i a c a l L i g h t or no t P 
Whatever it was that " Mathematicus " saw on 
.Inly IS (us described iu letter 45, on p. 57) it wus 
assuredly nut the Zodiacal Light . I n these latitudes 
that is host seen after dusk iu tho West, between the 
end of January and tho beginning of March, and in 
the east before dawn between mid-October and the 
end of November. Tho merely chromatic phenomena 
to which ho refers have never been satisfactorily 
explained. I'hey have their origin iu our own 
atmosphere. 
I wi l l not forgot my promise to which your 
correspondent refers; but I must defer my attempted 
fulfilment of it until I next visit London, where I 
have not been for months. 
M o n o c u l a r P r i s m a t i c G l a s s e s . 
L e t me thank " X . " for correcting mo with refer-
ence to my reply in his own (10) on p. 05. I am 
writing iu England, aud not in Germany, and as I 
have never seen a singlo-barrel field-glass of the 
prismatic form advertised or figured in a catalogue 
in this country, I assumed that they were not made. 
I f I were going to purchase a monocular instru-
ment, though, I would much rather have an ordi-
nary portable achromatic. 
D i s t o r t i o n of t h e S u n ' s I m a g e a t R i s i n g 
a n d S e t t i n g . 
There is only one explanation of the phenomenon 
to which query 111 (on p. OS) relates : it is the effect 
of refraction. C a l l tho sun's diameter 'SI', then 
when its lower limb apparently touches the horizon it 
is really SI' 51' below it, while a point 30' above the 
horizon (owing to the diminution of refraction as 
wo get higher) is only 29' S" lower down, or only 
57" above the horizon. Calculating accurately, the 
uppermost edge of tho sun is raised20' 13"above the 
horizon when the lower one touches it, so while the 
horizontal diameter is 32', the vertical one is only 
20' 43', and the sun (or moon) seems to be, as it 
were, to be squeezed up. I t s figure is obviously not 
a true ellipse, the lower half ot tho disc being more 
affected by refraction than tho uppor one. 
A F e l l o w of t h e R o y a l A s t r o n o m i c a l S o c i e t y . 
S L O W - M O V I N G M E T E O R , 2 h . 2 m . A . M . , 
F R I D A Y , A U G r 2 2 . 
[ O f . ] — Y o u ask for p irticulars. I had a rather 
fortunate observation. Heading iu bed, window 
facing S. -0 \ V . , consists of glass door on to balcony, 
and a two-sash window ou either side. 
I first saw it over my book, about S. 15 W . , in the 
middle of glass door, Sr above horizon. I awoke my 
wife and we watched it slowly sail across window ; 
we then got up and went close to window, and 
finally opened window, and saw it disni]>eariiig into 
mist about same height over Southumt i'ior (which 
bj about three mUes distant) about three-quarters of 
a mile from the shore end S. 07 E . True , as my 
book was leas than H' elevation, I wondered if it 
only became visible when I first saw it, that is, in 
the middle of three windows and nothing to obstruct 
view. I eutimated diameter at about that of moon, 
tho tail consisting of brilliant fragments, some large 
and some small, being thrown off, left behind, and 
going out about 2' from meteor. The courso was 
horizontal; time, iu my view, estiinatod carefully, 
half a minute to thirty-live secouds. Brightness did 
not tppear to vary except through mistiness of the 
night. 
j 'orhaps this wi l l help to locate it. 
Leigh-on-sea. W . H . R o w e . 
T H E E S P I N - P E E K P H E N O M E N O N . — 
S E O O H I ' S O B S E R V A T I O N S O F 
B R I G H T - L I N E S P E C T R A I N 1 8 6 8 - 6 9 . 
— O B S E R V A T I O N S I N / 1 8 9 2 . 
[95 . ]—Fui tTi f f in researches on the Esp in-Peek 
phenomenon—the temporary appearance of bright 
lines iu the prismatic spectra and of nebulosity 
around the visual image of certain red and variable 
stars, referred to in your last issue, has been 
brilliantly confirmed by earlier researches in the 
sume field. Father Sccchi, the pioneer of stellur 
spectroscopy, made some notable observations iu 
180S-09 ou the prismatic light of the stars generally, 
and has recorded a remarkable number of instances 
in which bright lines were obsorved, especially 
among the red and variable stars during that epoch. 
The circumstance is al l the more extraordinary 
siuce in later years Duncr , Vogel, D'Arrest , and 
Espin have observed these stars without noting 
the bright line appearances. T h a t what Secchl 
observed was really bright hues admits of no 
doubt, although he does uot appear to have 
measured their positions, so that they are not 
easy f t identification. B u t what is so very remark-
able is the wonderful clustering of so many bright-
line appearances within so short a period of tune, 
fully continuing Espiu's remarkable observations in 
1888-9 previously noted, aud this is tho more notable 
as those appearances are among tho rarest of 
celestial phenomena. I have summarised below the 
more remarkable of Secchi's group of bright-line 
spectra, giving iu thoir order for purposes of identi-
fication—Espin's, Birmingham's, and Schjellerup's 
catulogue uumber for each star, its position for 1890, 
magnitude, date of observation, and character of-
the bright hues observed. I havo reintroduced the 
observations on Mini Ceti aud It Uoininoruin, to 
show the singular connection betweeu the group as 
a whole compared with thu Espiu group of 188S-89. 
I must again acknowledge my indebtedness for the 
whole of the following data to E s - B i r m ' s l ied-star 
Catalogue, Cuuuingham Mvnioirs, No. 5,1890, Koya l 
Ir i sh Academy. 
March 18. Star 7'5 mag., 4' a./. \ Virginia in 
field with Uranus , showed many bright lines: F , 
v. bright: C , a bright baud ; three thin bright lines 
near D , three in green aud one in violet. On this 
night the F hue iu Nova Aurigie was exceptionally 
bright. Star = E s - B i r m . 403. 
Apri l 22 and 24. B i r m . 121, near Orionis, 
graud I V . type star, with a number o brig i line* 
in pairs: two iu yellow, two iu grew . tee or 
two iu violet zones wore conspicuous. m .' • ilth 
a brilliant auroral display. 
May 18. The star i Virgiuis, I I . tyj".-, showed a 
brilliant band iu the yellow near D , .vilh ! a r k 
line on each side of it. Observed during a ;!lmnt 
aurora, in which a yellow line was conspicuous with 
the slit spectroscope. 
Oct. 25. Orange-red star, prec. 3 Vulpocul.c, 
near li Cygui , showed bright-line spectra, 'r B i r m . 
492, 9th mag. 
Notifications of those discoveries were made to 
several astronomical observers at the time, without 
meeting with auy response Tho research is full of 
interest, and would amply repay uuy enthusiastic 
amateur with many brilliuut discoveries. 
Bournbrook, A u g . 31. D. E . P a c k e r . 
vhich th' 
h aving i 
a lougc: 
D U R A T I O N O F T O T A L I T Y . 
[ 9 0 . ] — I am much obliged to M r . Hi) I f f for his 
reply (No. 73, p. 02); but it is evident that he has 
referred, uot to my original paper (spociully men-
tioned on p. 30), but to the very imperfect account 
of it giveu in the Qbscreutury for Apr i l , 1900, 
account of which does not include even the result 
arrived at. The statement iu the Olistri'utory, " tha 
Mr. Crommeliu supplied much of the data ," a state 
ment expanded by M r . Horner by the addition o f 
words: " u p o n which M r . Whitmell's pap' <• 
based," is, uninteutionally, quite misleading. Mj 
paper {M.N. K . A . S . Vol . L X . ) is a fAc rtictU one— 
au attempt to deduce the maximum duratu m possible 
for a total solar eclipse, without regard to any par-
ticular eclipse in the past or the future—aud the result 
is 7m. 40s. As a brief preliminary to my paper, I 
quoted some cases of actual eclipses of long dura-
tion, and M r . Crommolin most kindly sent a brief 
note of some similar examples of actual future 
eclipses. But these examples iu no sense formed 
the foundation of my paper, five-sixths of which 
were occupied by a discussion of tho conditions 
theoretically necessary to insure tho longest poasiblo 
totality. 
I sent my previous letter (p. 30), becauso 1 
thought, from the form of the statement (p. 1), that 
Mr. Horner was quoting a thvurcticttl case, and not 
a calculation referring to au eclipse that wil l 
actually occur in 1955. I was curious to leant tlx 
grouuds for a definite theoretical estimate, as (ex-
cept my own) I have not met with one siuce i 
The 1808-09 Group OV Bi t ic inT-LtNE Speotba.. 
E s . 
192 
218 
289 
314 
301 
718 
B i r m . 
143 
160 
218 
242 
290 
590 
40 
Sch.'f 
78 
89 
123 
132 
152 
254 
Star. 
u H y d n u 
oOeti 
R . G e m i n 
1890. 
R . A . 
h. m. 
0 28 59 
7 2 55 
9 4 0 
10 32 7 
U 39 57 
21 40 50 
2 13 47 
7 0 
Dec. 
Mag. 
- t 3 i 32 
- U 45 
r 31 24 
- 12 48 
4- 40 2 
- 2 43 
- 3 28 
+ 22 63 
7-6 
6-5 
5- 5 
6- 8 
vur. 
var. 
Secchi's Observation of Bright Lines. 
1868, Feb . 15. Bri l l iant lines iu yellow v 
green. 
„ Feb . 25. Spectrum similar to Sch. 7 S 
, , Mar. 20. Wonderful Spec. Thcee gr 
of bright lines. 
„ Mar . 22. T w o brilliant lines in yellow 
zone. 
„' A p r i l 8, May 11. The bright lines uot 
due to sodium. 
, , Mar . 21. ) T w o brilliant lines iu yellow 
> and two in greeu aud blue 
„ Apr i l 22 . ) zones. 
„ J u l y 15. Magnificent I I I . type; very 
bright lines. 
1869, Feb . 8. Bright lines in green, [ike threads 
of silver. 
, „ Feb . 8-14. Bright lino spectrum A' : 
Socchi remarks on these temporary bright-lino 
appearances that they resemble nebula spectra. This 
remark is important, as it tends to show that 
the bright lines observed by Espin , Socchi, and 
others are really the spectra of the nebuhu observed 
by Peek surrounding this type of star. 
I n 1892 I observed the temporary uppearauce of 
bright hues in the spectra of several stars, especially 
during uights of groataurorul and magnetic activity. 
T h e observations were made with refractors of 
various apertures from 4 Jin. and upwurds, aud the 
spectra observed with a direct-vision prism. 
1892. Feb . 13. Nova Aurigio seen surrounded 
with dense nebulosity, and its bright-liue spectrum 
unusually conspicuous. On this night a splendid 
aurora was visible in spite of tho full moou. A l l 
observations prior and subsequent to this 
showed the Nova free from nebulosity. 
1892. March 8. Propus (I Oeuiin.) two 
bright lines observed iu the yellow and green. 
Fob. 13 this star was abnormally bright. I t was 
rated 4 mag. O n the 18th it had fallen to4-7 urig. 
date 
thin 
On 
D u Sejour, publishedat Paris iu 1777. Misestimate 
was 7m. 58s.; but, in my p iper, I give reasons for 
differing from this conclusion. Ou page 334 of 
Vo l . L X X I . of " E . M . " wil l bo found an ex-
tremely kind and lucid summary, by " P.Tt. AJi.," 
of the essential points of my paper. 
C . T . W b i t m e l l . 
L I G H T N I N G . 
[97.] — I t would probably bo more correct to say 
that lightning is practically instantaneous, since, 
however minute tho fraction of time, it mn it 1"' of 
some duration. Wheatatone estimated t l ilu 
of an electric spark at about one 200,009th part 61 
second, and poaaibly the time taken by mo t single 
discharges of lightning is about tho.-uii:e. B u t 
Hashes are frequently multiple—that is, they consist 
of a number of discharges following one another in 
the name path so rapidly Htat tlmy appear as ouo 
Mush—und thou the total d u f t V n is quite appre-
ciable. What is called " chapli . C [ l ightning, i n 
\ 
1 :t\' 
m.] -
p. 58), j 
particul.. 
iny or : 
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Ninonth interior. M . D e l Marinol maintains , 
however, thut this is a mistake, and that hy 
making the widls honeycombed considerable 
advantages are gained, since the cavities givo 
rise to eddies which insure a thorough m i x i n g of 
the combustible gases w i t h tho a ir supply, and 
hence lead to tho attainment of higher tempera 
turos. I n an experimental glass-molting furnace 
hav ing a grate measuring 3-0ft. by 2 - 3ft . , and a 
stack ftOi't. h igh , the time taken to melt a charge 
of glass was between nine and ten hours, tho 
inner surfaces of the furnace being smooth, us 
usual , Rebui ld ing the furnace wi th rough walls 
h a v i n g cavities half a brick deep by half a brick 
wide, and spaced at one-brick centres, tho time 
taken to molt the glass was reduced to between 
two and a half and three hours. I n this case the 
furnace walls soon reachod a br i l l iant white heat. 
It is claimed that excellent results have also been 
attained with steel-melting furnaces constructed 
on s imilar l ines. 
A t the lust meeting of tho l toyal Society of 
E d i n b u r g h a paper by M r . (ioorge Romanes 
C . E . , entitled "Sugges t ions as to tho Cause of 
the E a r t h ' s I n t e r n a l H e a t , " was read. T h e 
purport of tho paper was to show that the internal 
heat of the earth could be explained by tho g r a v i -
tation of tho earth as a solid mass ; and calcula-
tions wcro submitted to demonstrate that tho 
work dono in compressing tho earth to its presont 
h igh density i n the centre was sufficient to 
account for the temperature there. 
I'rof. Sormagni , of I ' av ia , has announced to 
tho Modical Society at Koine that he has dis-
covered tho hydrophobia microbe. 
D r . A l f r e d Russel W a l l a c e , author of " T h e 
M a l a y Archipe lago ," and many works on evolu-
tion, was oightv years of ago on J u n . 8. H o was 
born at Usk , Monmouthshire, and from 1838 to 
1844 practised wi th his elder brother as an a r c h i -
tect and surveyor. I n 1818 he wont to the 
Amazon wi th Hates, and occupied the next four 
years in exploring that r iver . 
W h a t they do not know about science i n 
Chicago, says the Mornimi J.eader, is not worth 
knowing . T h e r e ia an inventor in that c i ty who 
says thut while atmosphere oxtends for soventoon 
miles up above us, when you are through that 
you reach " an ethoreal region charged with pure 
e lectr ic i ty ." T h o Chicago inventor says, " I f 
there is pure electricity storod up there, I ' l l tup 
it with a cablo." W h e n tho l imit of soventoon 
miles has been passed " tho power of gravity wi l l 
bo Io3t, and the cable wi l l s imply fal l into space. 
A n y number of miles can be easily unwound, 
nnd tho invontor expects to get electricity 
equall ing 140,000 horse-powor." T h e reader 
may fool incl ined to laugh, but the Chicago 
inventor has been thoroughly successful—in 
forming a company ! 
T w o wel l -known zoologists have just returned 
from A f r i c a — C a p t . B o y d Alexander from the 
West Coast, where he has been collecting birds 
and mammals on the islands of S t . Thomas and 
Fernando l'o, in tho B i g h t of l i i a f r a , and M r . J . 
Budgott, Balfour student of the Cambridge 
Un ivers i ty , who has journeyed from L a k e Albert 
b y the Ni le route. Capt . Alox inder has obtained 
more than 400 specimens, and it oxpecting to add 
more, as ho h:ts loft an assistant in Fernando Po . 
H o has not yet published his work as regards 
birds, but this is expected shortly. M r . Rudgott 
w i l l give an account of his expedition on J a n . '20 
at a scientific meeting of tho Zoological Society 
i n London . Ho wishes to make another visit to 
the Upper G a m b i a , for ho was not at a l l satisfied 
wi th tho result of his work in Uganda, and thoro 
are, ho thinks, better prospects of obtaining the 
equirod information in tho course of the present 
year i n tho former place. 
T h e death occurred at Br ighton last Sunday of 
the R e v . D r . H, W . Watson , F . R . S . , former 
rector of BerksW«1I. T h o rov. gentleman, who 
was a distinguished inathemitici i l scholar, and 
one of tho founders of the Alp ine C l u b , retired 
from tho rectory of Borkswel l in September last. 
H e had nearly completed his sevonty-sixth year . 
About a year ago, it wi l l bo remembered, Prof . 
Jacques Loeb startled tho scientific world by his 
statement that the vital force of life comos from 
the electric forces and tho food which is eaten, 
and nat from heat. Professor David J . [.angle, 
also of the U n i v e r s i t y of Chicago, now steps to 
tho foro with an equally startl ing announcement. 
He states that it is not only salt, or sodium 
chloride, w h i c h stimulates and causes heart 
action, but that oxygen gna is often a more i m -
portant factor in sustaining hear! action. W h i l e 
experimenting w i u a strip of turtle's heart 
w h i c h he was moving from a vessel containing 
sodium chloride, ho noticed that tho boating of 
tho strip was greatly incroasod when it came into 
contact w i t h tho a ir . Not ing this, ho experi-
mented with a piece of the ventricle of a turtle's 
hoart. W h e n it ceased to beat he put it in a 
solution of salt, and then put the strip into a j a r 
of oxygon gas. Hero tho boating was sustained 
for soventy-two hours. 
I t is announced that an international conference 
wi l l be hold during the eourso of this year at 
Berne , to discuss the question of erecting an 
international seismic observatory in E i r o p o . T h e 
object is to study the phenomena relating to earth-
quakes. T h e principal European Govorninents 
have agreed to send representatives. 
L E T T E R S T O T H E E D I T O R . 
[IVe do not Huld ourselves rrsponsible for the opinions of 
our Correspondents. The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.] 
All communications should be addressed to the EoiTOB of 
the English Ukcuanic, CSamt*wf$ J/vuse% Clement's Inn 
Passage, Stratul, Londont W.G. 
•#* In order to facilitate reference, Correspointents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of' the Letter^ as well as the page on 
hich it appear*. 
" I would have everyone write what he knows, and as 
much as he knows, but do more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular kuowledge and experienoe of the 
nature of Buch a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittanoe of his, 
will undertake to write the whole body of physicks; a vice 
from whence great inconveniences derive their original.'1 
—Montaigne's JCssays. 
S T A B M A G N I T U D E S . 
[010.]—I fear that a good many observers, in 
comparing the brightness of Betelgeuse with that of 
Capella or Rigel (for example); omit to take into 
account the difference of altitude, for which allow-
ance has always to be made iu photometry. Observa-
tions should always be iuadu when the two stars 
compared are as nearly as possible at tke same 
altitude. I do not know whether any formula is 
known by which the hour at which this difference 
will be least on any given night can be computet. 
I t might often prove convenient. The loss of light 
owing to the low altitude of a star can be computed 
if tho air is quite clear; but I suspect that when 
there is a haze the diminution is not only absolutely 
but relatively greater—in the case of the lower star. 
Sometimes, however, the haze is not symmetrically 
situated. I t comes with the wind, and may over-
spread the zenith before reaching the horizon 
opposite to that from which the wind is coming, and 
1 suspect that a haze may be almost imperceptible, 
and yet sufficient to interfere with our estimates of 
magnitudes. 
I had hoped that Prof. Minchin's selenium cells 
would have done something to clear up such 
questions. Take two clear nights, and try, for 
ustance, Betelgeuse and Capella, when eacu is at 
nearly the same altitude as on the previous occasion. 
Then, if the light of both stars is invariable, the 
proportion between the strength of the two electric 
currents should be tho same; and if on the second 
occasion Betelgeuse produces a proportionally 
stronger current than on the first, it has become 
relatively brighter. Comparing it with, say, ltigel, 
we can find whether the relative increase is sub-
stantially the same : we kuow iu what proportion 
the photo-electric energy of Batelgeuse has increased. 
I n this comparisou it is not uecessury that the three 
stars should be approximately at the same altitude : 
it is ouly necessary that each star should be at the 
same altitude as wheu that star was previously 
measured. I f the night were clear, and that coudi-
tion fulfilled, the three currents should preserve the 
same proportion. The mode of procedure bouiui to 
afford the best chance of ascertaining whether a 
very bright star like Arcturus or Sirius varies in its 
light. Pickering, moreover, describes somo of those 
as too bright for comparison with the Pole Star, 
and the resulting photometric magnitude as con-
sequently uncertain iu consequence. 
1 am surprised to see the old Lsverrier-Adams 
question again under discussion. Neither of them 
discovered Neptuue, and I believe neither of them 
possessed the means ot making the discovery; but 
Adams was the first to computs the position of the 
pruuet, and he did so with sufficient accuracy to 
enable it to be fouud. H a d Adams written to 
Galle, and Leverrier to Chall is , no one would have 
doubted Adams's priority; and I cauuot see how 
tho superiority of Galle to Challis as a practical 
observer affects tho relative merits of the two 
computers. However, Leverrier worked quite 
independently of Adams. W . H . S. M o u c k . 
S T A R D I S T A N C E S . 
[611.]—I NOTicutha t Mr. McKeuzio Knight , in his 
le t ter 578 (p . 456),' wh i l e correcting M r . Horner, 
has made a sl ip h imself as regards Sirius and £ 239$ 
Draco, i n his table of star distances, iu mixing up 
the order and figures a little, which, according to-
the rest of his table i n the three right-hand columns, 
should be :— • 
Distance in " L i g h t -
Paral lax, billions of miilos. yuars." 
Sirius 0-3'J" 49 . . . . 8-32 
22 2398 D r a c o . . 0 3 5 . . . . 55 930 
T h e figures i u let ter 578 were, no doubt, due to a 
slip. 
I a m much obliged to " F . R A . S . , " " T r i a , " a n d 
M r . Watson, f o r their replies to my query, 1121. 
O. K . W a l k e y . 
" T H E R O M A N C E O F T H E H E A V E N S . " 
[612.]—I AM pleased to see that " F . R . A . S . " 
(letter 570, p. 455) is again directing attention to 
the theory of " impact," by means of which Prof . 
Bickertou, in his " Romance of the Heavens " and 
others publications, seeks to account for every kind, 
of heavenly body, and even for the structure of the 
universe as a whole. The theory is ingenious and 
fascinating, and it has hardly rooc ;ved from pro-
fessional astronomers and leading amateurs the 
consideration it appears to deserve. I n an article 
which appeared in the Gentleman's Mayuiuu for 
March, 1902,1 gave an exposition of the theory and 
noted soveral points at which it comes iu conflict 
with received opinions. Those who have inado the 
acquaintance of the theory wi l l , however, agree with 
" F . R . A . S . " that these minor blemishes do not 
invalidate the theory as a whole, for they refer to 
matters which are not esseutial to it. Some weeks 
after the appearance of my article I received the 
following letter, from which it w i l l be seen that 
Prof. Bickerton, like many another pioneer, is-
having to suiter on account of his views. 
" Wainoni , Christchurch, 
" New Zealand, Apr i l 20, 1902. 
" My Dbab Sib,—Your article in the Gentleman's 
Magazine has given me the greatest ploasuro. Y o n 
are the first writer that has given a full statement 
of my theory in accurate terms, and 1 feel it is not 
unlikely that the article may lead to the acceptance 
of my views. I am sending you a small hook and 
some Binall slips that wil l show you that tho fact of 
tho non-acceptance of tho theory ha led lay boap 
to think it wrong and my teaching anrelianio, and 
so 1 have received notice of dismissal. With regard 
to Miss A . Clerke's idea of the wheel -liko rotation of 
a meteoric swarm, the thing is simply absurd. I t is a 
dynamical impossibility, each member of a star 
cluster or of a swarm must act independently unless 
entangled in a medium. Several points in you-
article were new to me, and I thank you for youi 
care.—Yours, & c , A . W . Bickekton." 
As your readers will gather from the reference-
towards the end of the letter, I had pointed out 
that, while both he and Miss Clerke agreed in rtal I • 
that a comet was essentially a tustooric swarm, « 
views as to the behaviour of the swarm in 000 in | , 
proximity to the sun were directly opposed, tttt oue 
holding that the swarm wil l be distorted so a< to 
cause frequent collisions between the components, 
with a consequent development of heat and elec-
tricity, and the other holding that " all thu con-
stituent particles must revolve round th-3 centre of 
gravity of the whole in a coui-nou poriod, but with 
a velocity directly proportion i l to d i s t a n t from 
ceutre—that is increasing outward. Hence collisions 
would be infrequent aud of slight effect; while the 
probability ot their occurrence should diminish with 
the comst's approach to the suu, which, by its uu -
equal attraction, would draw thu revolving particles 
asunder, aud amplify their allowance of Bp ice. 
Internal collisions may then fairly be left out of the-
account iu considering the phenomena of coaiets." 
This is not the only point, as will be gathered 
from the letter of " F . R . A . S . , " at which the pr». 
feasor ruus atilt the views of loading astronomers. 
H e does not, howover, call in question any of the 
phenomena which have boon brought to light by 
telescopic and spectroscopic research. The point b . 
be decided is as to whether he is right in tho inter-
pretation which he puts upon these phenomena. 
This can only be decided by those who are 
competent to discuss a l l tho problems which are 
involved. J a m 9 s W . C o t t o n . 
New Shildon, co. Durham. 
A L P H A . O R I O N I S — T H E P E C U L I A R 
C H A R A C T E R OP I T 3 L I G H T . 
[613.]—It is interesting to record the fact that in 
the " A n n a l s of Harvard College Observatory," 
Vo l . X V I I I . No. 8, Prof . E . C . Pickering, iu his 
Index to Observations of Variable Stars, has 
recorded the collection of 2,358 observations of a 
Ononis during the years 1K40-1H-.7. which are 
mainly tho work of those excellent observers, 
Argelandor, Hois, and Schmidt, espneiallv the last-
named. This iudex shoWB u notable hilhng-ol! in 
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11k; number of observations sinoo 1879, for, previous 
t ) that date, tho mom annual numbor of observa-
tions averages 58, bu t since that dato it has descended 
to 12, a sure proof o f tho uninteresting character of 
its variation • recent years. The reduction of these 
observations and thnir publication in some accessible 
form, though obviously a laborious undertaking, 
wool.: bo a noblo contribution to variable-star 
literature, and would throw a flood of light upon 
tho nature and constitution of this type of variable, 
which has puzzled astronomers so much of late 
yen rs. 
May I again call attention to tho peculiar character 
of tho light of x Orinnis during tho present maxi -
mum P In my last noto (511) I remarked a series of 
rapid fluctuations in tho star's light, and attributed 
them to atmospheric waves. I t is easy to see that 
the transit of a lens-liko wavo of disturbance should 
exalt or diminish the light of a star according as the 
crest or trough of tho wavo passed across it, but this 
should npply to al l stars at least in the samo altitude, 
whereas llotelgeuse appears to be alone affected, 
it vivid light (especially noticeable in October last), 
ho unusual in rod stars, and tho remarkable character 
of its scintillation, have already been pointed out. 
Add to this the interesting testimony of Mr. W . H . 
Kohmson, of Kadcliffe Obsorvatory, in the Monthly 
"••'..•'», K . A . S . , for December, 1902 (Vol . L X I I I . 
, Mhoro he says : " D u r i n g the period 1902, 
I let .—Dec, tho observers at Oxford have sevoral 
times noted an unusually crystalline imago of « 
i )rionis." Js it the unique tint of this star that is 
roponsiblo for those peculiarities? for Webb, quoting 
r«sinH, says of it, " Singularly beautiful in colour, 
us rich topaz; in hue and brilliancy difToront from 
any other star I have seen " (" Celestial Objects ," 
p. J5S), Also Mr. Chi ld , at tho B . A . A . mooting in 
November, andsovcral other observers besidos myself 
hayo remarked that this star reddens as it incrcasos, 
wlii> i: is in direct opposition to the usual bohaviourof 
variable stars. I l e r r Plnsrroan has also remarked 
the singular peculiarities o f the variation (Ait. Kach. 
No. 3830), and connidors that they merit furthor 
and continuous attention on tho part of observers. 
There is Borne profound mystery in all this, which 
would well repay tho labour of unravolling, and 
the spectral evidence to hand has only increased the 
wonder, f o r Mr. Ell ison and Mr. Buss have already 
remarked in these pages observations of suspectod 
bright lines (letters 430, 478), a n i Mr. Holmes notes 
a brilliant red and yellow zone (499); but an 
observer in tho Nnrth of England has communi-
cated to me the astounding information that on tho 
night of "o eclipse (Oct. 16-17) he was surprised to 
lind, on examining the sp3ctrum of this star, that 
the famtlinr bands or groups of linos wore only por-
ccivei. with difficulty boing apparently " veiled 
o v • •" by tho increased brillancy of the prismatic 
background, while an observation of mine on 
O c t 21 with rather a meagre and unsatisfactory 
apparatus convoyed the same impression. This 
• i'nonionon, though exceedingly rare, is not abso-
. ly unique, for Kspin has noted a similar phe-
tnoa in tho spectrum of B Scuti when at a 
m a n n u m on Oct. 10, 1890, whon he found that its 
i l l . typo spoctrum (with the exception of a 
remnant o f one band) had temporarily disappeared 
(Mimthlii Notices, R . A . 3 . , Vo l . L I . , p. 11), while 
Nova l'ersoi showed a continuons spectrum just 
before maximum, and it was not till the nora 
was fading that all that wonderful detail of lines 
and bands made their appearance. I think that tho 
explanation given abovo, that the veiling of tho 
sp i-.trnm is duo to increased intensity of the pris-
m itic background, wil l be found not far from tho 
truth. 
Ptolemy, after him Sufl (10th conlnry) rato 
BetotgeoM as 1-5 mag. or a little brightor than 
Bollatrix (y Orionis) or equal to F e B l l I The 
enormous K ossion o f light since Sufi's time is 
most apparent on comparing these two stars. Those 
who are tuning trail photos, of this star and its 
•arroartdiogf must havo already noticed the ex-
trom- (oeMeMM of its actinism which ranges be-
twe. i i r and X Orionis «t 3 — 4-5 mag., while 
visually it is equal to Capella, and sometimesa little 
bri (;litcr. 
Bourn brook, d . E . P a c k e r . 
T H E S U N . — T i E T E L G E U S E . — L U N A R 
R A I N B O W 3 . 
i' - I s reply to Mr. Qodden (letter 580). I 
v i . s u n on tho morning of J a n . 1, but the 
di... » as I' . Ii ctly clear, though definition was hazy. 
No furt nor observation was obtained till the morn-
ing of tho 7ih, wfcen tho following objects were 
noted:—(1) Foreshortened spot with bright faculic 
border ou weet side at 24' N . , 76' W . of central 
meridian : (2) sin ill round spot with very tiny one 
tallowing at 17' N . , 1 P E . ; (3) faculic group at 22" 
N . , 72' K. Tho projection method was used with 
H i n . Calver equatorial; positions approximate. The 
exceliaaoe of a small achromatic on the sun is well 
illustrated by Mr. Dennett (letter 5S1), but, of 
courso, the presence of a veteran observer at the 
eyepiece must not lie lost sight of. Sti l l , those who 
are sceptical of small achromatics (the writer is not 
ono of them) should ponder Mr. Dennett's observa-
tions. "With Mr. Oodden I saw BetelgcuRO ono 
evoning quite equal to Capolla, but havo not the 
date by me at the moment. I n this neighbourhood 
wo had sovernl lunar rainbows tho lattor part of 
last year. Are these phenomena more frequent, or 
areobservors becoming more numerous and watchful ? 
Llanishen, Cardiff. A r t h u r M e e . 
S A T U R N ' S S E A S O N S . 
[615.]—" R . N . " (letter 582, p. 450) has mado 
an error in stating that Mr. Chambers gives 28" 10' as 
the angle between Saturn's equator and orbit. The 
given angle is that between Saturn's equator and 
tho earth s orbit, and has, of course, nothing to do 
with the planet's seasons. The angle between 
Saturn's oquator and orbit is only 26" 50'. This 
value wi l l slightly lengthen tho midwinter day and 
shorten tho midsummer day calculated by " R . N . " 
I n Vo l . L X X I V . of " E . M . , " pp. 556-7, I gave a 
detailed list of all those various angles. I t is curious 
to notice how frequently tho angle between a 
planet's equator and its own orbit is confused with 
the angle between a planot's equator and the earth's 
orbit. Proctor himself makes this mistake in " Other 
Worlds than O u r s , " Chapter V I . p. 141, though he 
avoided it in his celebrated monograph, " Saturn 
and Its System." 
J a n . 10, 1903. O. T . W h i t m e l l . 
S T E L L A R P A R A L L A X . 
[616.]—As one of the poor misguided onos who 
know no better, I was glad of the table of stars 
whose distances are best known, which is printed on 
page 45G. But it encourages mo to ask for more. 
Tho data of twenty-three stars figure on the list, 
while in tho System of the Stars in a list of fifty-
two. I suppose I may discard tho balance over 
the twenty-three as being, in Mr. Knight's opinion, 
less well known. 
I s Sigma Dr.iconis a misprint for N u ? The 
last elevon Rtars on the list have a parallax of 
less than one-fifth of a socond. Ono was "ascer -
tained " in 1855, ono in 1882, one in 1880, one in 
1883, one in 1887, five in 1888. Some of those were 
obtained with a 4in. telescope whoso dividing power 
is limited to about 1'' of arc, and yet are supposed 
to lie worthy of declaring to the one-thousandth 
of a second of arc . W h a t does M r . Knight con-
sider is the value of the third decimal, and what of 
the socond ? I n the cases of these eleven stars, is 
not the parallax a quantity beyond tho measure-
ment of any telescope in existence now. and there-
fore much more beyond the capacity of any 
instruments in existence in 1855 or 1.183? Also we 
must note that the "determinat ions" were not 
made with the largest instruments then in exist-
ence. 
W a s not the determination of Lalande 21253 made 
so long ago as 1863 ? Need we consider this ? Also 
Ooltzen 17415 is of samo antiquity. W e havo ton 
stars left, or subtracting it Draconis, nine. Of 
these Sirius, 9352 Lacai l le , and c Ind i , wore all 
ohtainod with a 4in. heliometor, and l'rocyon and 
Aldebaran with 7in. Are the results with 4in. 
reliable to a J s e c , considering, even with a power 
of 400, it would bo about j.'.ain. at lOin. from 
the eye, and with 7in. roughly about the 17,o>n. 1 
Does Mr. Knight regard any more than tho first 
three stars on his list as having—I won't say any 
measurable, but—any appreciable parallax ? And 
will he say within what limit* these data are to be 
relied on t I n the case of tho third ascertained—I 
think by D r . L a m p , of Kiel—that observer indulged 
in an accuracy ot determination so refined that if 
any less eminent person had put his name to tho 
figures, no ono would havo endorsed them by 
repetition. Ho gave 0 3520' and 0-3518'' with an 
estimated error on 0 353' of + 0 014 ", thus assuming 
that ho had got it correctly to less than j'.sec. 
Mny I call his attention to Mr. Ranyard's words ? 
" Observers havo been endeavouring to measure 
smallor quantities than they can see . . . D r . Gi l l 
gives the probable error of his determinations of 
parallax of « Centauri as + 0-013", or about -,\soc. 
of arc, with a tolencopa which would not divide a 
double star with n distance of two second* . . . Of the 
two stars whoso distances seem to bo bent deter-
mined—61 Cygni and • Centauri—there is a difference 
between the results of H a l l and Auwors of moro 
than j"i,soc. . . . and in the case of « Contauri . . . . 
of Hondorson. E l k e n , McClear, of more than 
half a second." " Man sooms to be only able at 
present to measure tho distances of stars with a 
Sarallax greater than a third of a second, with a egree ot accuracy which, for the ordinary affairs of 
life, would be thought rough, even by tho unskilled 
cook who measures her suet by the handful, and 
her pepper by tho pinch." 
Mr. Ranyard told us also that practically the limit 
of seeing for such large telescopes as tho Lick had 
not advanced boyond one-fifth of a socond.. 
Practically, this pretension to knowledge where it 
does not exist hinders progress, siheb it loads astray. 
I think wo ought to recognise that tho problem of 
stellar distance still dofeats human powers. The 
" best determinations " are no moro than guesses, at 
any rate after the first three, and they are rough 
enough. The assumption that they nro reliable loads-
to waste of valuable time in computation about the 
distances of the visiblo stars and the rato of thinning 
out of the stars, &c. The errors and mistakes of 
such as Mr. Horner or myself do very littlo h a r m 
after a l l , compared with the sham accuracy of so -
called " determinations " of the parallax type. 
E d w i n H o l m e s . 
L U N A R R A I N B O W . 
[617.]—A very fine lunar rainbow was observed 
here this evening about 7.30; tho colours wel l 
defined. W . G r a n d y . 
16, Haydon-place, Guildford, J a n . 7. 
C H E A P T E L E S C O P E S . 
[618.]—As there would appear to be somo interest 
shown in tho construction of cheap astro, achro-
matic telescopes, according to M r . Burnerii's letter 
on p. 437, I wish to say that if any intending 
amateur makor cares to write to me inclosing a 
Stamped envelope, I wil l undortake to obtain for r 
and supply him with, any o.g. up to 2J in. aud other 
lonsos at cost price. 
Some readors of this journal may havo seen, about 
three years ago, an advertisement in tho Dai!;/ Mail 
offering long telescopes with card tubes ami brass 
mount* for as. 6d. each. I am not alluding to a 
better-mado ono which was offered some two years 
a"o for 6s. 6d. Tho curious points about tho 3s. 6d. 
teloscopo were these: T h e advertisement appeared 
in the Daily Mail and other English papers appa-
rently as emanating from an American firm . but 
in reality the telescopes wore mado in , and scut 
from, Germany to this country for distribution. 
The lenses were of tho roughost mako I ever s a w -
raw, rough odges, not vory circular, singlu-lons-
o.g.'s about l i n . diameter, and all lenses kept in, 
thoir colls with -circular wire springs. I did not 
buy one, but had ono lent to mo. I may just add 
tho little pamphlet offored by M r . Boll at 7d. post 
free, and somotimes advertised in this journal , is-
just the book for an amateur's guidance. 
Ramsgato. J . L i n s c o t t . 
A C O M P E N S A T E D P E N D U L U M , C H E A P 
A N D G O O D . 
[619.]—The losing tendoncy found in his-
pendulum by M r . W . J . Reynolds was experienced 
by mo in mine for a few weeks. I t was vory slight, 
and soon ceasod. T w o things are a sin- ami noil. 
I n the first place, as I directed, tho r o l must be 
circular and tit smoothly tho bore of tho load tube, 
thus tilling it up, and to a great extent support im,-
it. M r . ltoynolds's rod was apparently square, and 
of much less diamoter than the tulie, thus leaving it 
unsupported, and liable to bond under its own 
weight. I n the next place, it is all-iinportant that 
the rod bo not only well seasoned, but Ihoiouyhly 
well coated with para fm wax, which must \m melted 
into the wood as described. Tho slight losing rate 
noticod is not of much consequence. I t is a defoct 
shared by tho zinc and stool pendulum _so widely 
used; bo that this cheap pendulum is, in this 
respect, in very good compnny. Replying to M r . 
Kloyd, I have seen this construction described as 
Kator's, and wrote from moiuory, my copy of 
Grimthorpo being a hundred milos away. I t is, 
howover, quite immaterial whoso tho compensation 
is, though perhaps M r . Floyd can supply the-
information. The bob of my pondulum ( I am well 
aware of the use and importance of heavy bobs) 
is light, designedly so. F o r , firstly, it is about tho 
same weight as the circular disc bob of tho " G r a n d -
f a t h e r " it is intondod to replace. Secondly, it is 
oasily procured and made, and is heavy enough tc-
givo very good results. Third ly , it needs no altera-
tion of clock case or driving weight which a thicker 
and heavier pendulum bob would in vory many 
cases necessitate. I f Mr. F loyd has ever triod to 
make a truly circular lead bob 2in. in diameter and 
I l in . long, with a central { in . hole true through the 
middlo, ho will know that it means latho work, and 
a good many hours spont in casting, boring, and-
turning, and is a tedious and ticklish job. M y 
correspondents soom to bo undor a wrong impression 
as to my advocacy of this cheap form of pendulum. 
I do not put it forward as an equal or rival of the 
wel l -known forms now in uio, nor do I say that it 
is going to transform tho long caso clock in the 
corner into a timekeeper which will rival the standard 
rogulatorsat Greenwich and Westminster. Myart ic le 
was written for English Mechanics of limited moans. 
T o them 1 say again, T r y it. " Tho proof of the 
pudding is in tho eating." I t wi l l m i k e the old 
"grandfather" clock, tho trusted timekeeper per-
haps of several generations, m i n y times more 
trustworthy. Instoad of boing alternately fast and 
slow, there will be a vory steady rate, and a very 
great improvement on the old running, and this is all 
1 design fd the pendulum for. I f my correspondents 
wish for a regulator of tho very highest accuracy, 
lot them obtiin a very light first quality train, fitted 
with a modified Graham, or dead-boat, escapement, 
which automatically compensates any change in the 
strength or elasticity of tho poudulum spring. To-
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as it is cnr>ab!e"of 'opening new ground for us 
amateurs, should tho experiment be a practical ono 
for helping on the study of solar phenomena. 
I would gladly try the moon experiment with my 
5' in. Clrubb, but lack of leisure time forbids. 
Southend-on-Sea. O n u s . W a l l e r . 
S O L A R A C T I V I T Y — S O M E R E M A R K -
A B L E P R O M I N E N C E S - J U P I T E R . 
• ['21'2.]— VaiUOVS correspondents have commented 
on the dearth of solar Bpots and tho intermittent 
character of solar activity generally, Biuce the 
" o l l l c i a l " beginning of the new cyclo; but there 
have boen just recently some splendid large and 
brilliant groups of facuhe, some of which could 
easily bo followed during their entire journey across 
the sun's disc. Moreover, there have been some 
conspicuous prominences," though none of the 
violently eruptivo type, of which I reported one in 
the " E . M . , " Apri l 21 last. Still the form or other 
characteristics of some call for special comment, aud 
I send you herewith three small sketches, with the 
following description. 
Number I . was observed on Sunday, Sept. 13, and 
is remarkable tor its llame-like shape and the 
detached tongue of lire near its summit. I t per-
sisted in its main outlines for a long time, while its 
height also remained stationary at about 90,000 miles. 
I'lifortiiiiatcly, I otumitted to fix tho latitude and 
position of this prominence. 
Number I I . appeared in the waku of the small 
south-latitudo spot referred to by " F . R . A . S . " 
(letter 101). This cloud-prominence was seen as a 
most brilliant facula following the spot in question, 
and I followed its egress most carefully on the l.Sth 
aud 19th. I t was very brilliant during the 20th, 
and was preserved in its main features to-day at 
10 a.m., though groatly reduced in brilliancy. This 
is mainly due to its moving away from the observer. 
Number I I I . shows a most remarkable twm pair, 
which appeared almost diametrically opposite to tho 
just-described cloud-prominence. They were alike 
in form, inclination, height, and intensity, and seem 
to have arisen under identical solar conditions. 
Their summits were connected by a festoon of 
hydrogen clouds, forming a couceutric arc of ful ly 
J3T • 
10°, and the roots of tho pair had a distance from 
each other of at least 80,000 miles. Their height 
was about tho same as that 'of prominence No. I I . , 
and tho pair formed a most unique spectacle, and was 
also preserved in its main features this morning. 
The Hel ium D3-lina was very conspicuous iu both 
the twins from tho root up to some thousand miles, 
but no distortion of any kind could bo seen. 
I trust many brother-spoetroscopists have seen 
those displays, and can give further data, which the 
mechanical limits of my instrument plocludo me 
from supplying. 
Jupiter presented a beautiful spectacle last night, 
as a kind little star, just about thesi/o aud brilliance 
*of one of Jupiter's moons, supplied a litth moon, 
almost in lino with the throe on one sido of the 
planet, and placed between tho others iu such a 
manner (hat anybody unacquainted with Jupiter's 
surroundings would unhesitatingly take it as belong-
ing to its family of satellites. 
A l b e r t A l f r e d B u s s . 
Ashton-ou Mersey, Sept. 2. 
N O T E S O N D O U B L E S T A R S , N o . 6 — N U 
D R A C O N I S - A N E W P A I R — O M I C R O N 
D R A C O N I S A N D R E C T I L I N E A R M O -
T I O N — E S P I N 137, S O U T H 8 0 0 . 
[213.]—(1) i>' »* DitAcoNis.—This is a wel l -
known and beautiful object, easily visible to the 
naked eye. lloth stars are of tho same colour, pale 
yellow, and both of the samo magnitude. This pair 
of stars is a very good example of relation which 
yot, so far, shows no signs of orbital motion. Tho 
following I find are the respective proper motions:— 
A 0-1592" towards 73° 57' 
B 0-1636 „ 72 50 
They have now boen under observation for 120 
years, and yot show no relativo motion, ulthough 
they have moved together some 20" iu that time. 
Some of the measures showing that they remain 
relatively tixod are given below :— 
South 1822 P . 312-2 02-21 
S 1.S33 313-0 61-75 
(ilaseuapp 1S95 312-1 61-75 
Esp iu 1903 ; 312-1 61-81 
(2) A new pair. O n Sept. 9 I found a now pair 
which, as far as I am aware, has hitherto escaped 
detoction. I t is B . D . + 51-2372' R . A . X V I I I h . 
21ui. 15s., Decl . N . 51° 35-0' (1903) mag. 8-0. 
Tho following is the mean of my measures (two 
nights) :—1003'09, P . 198-2°, D . 2-75", mags. b'-O, 
8*7. Accordiog to the Harvard observations, this 
star, which is not mentioned as double, has a proper 
motion in decliuation of + 0-103 . Supposing this 
to refer to A , aud 11 to be stationary, the stars at 
the time of the Harvard observations (1874*6) would 
be about 0'9" apart. I t is, however, curious that 2 
missed this pair, as they would then be about 5" 
apart. H e fouud a pair S 2305 8m.p. 16'. N . 
mags. 8'2, 9 2 , 4-7" apart, which is not nearly 80 
interesting an object. 
(3) a Draconis (2 2120) I t . A . X V I I I h . 50m., 
Decl . 59° 10' (" Celestial Objects," p. 113).—This is 
an interesting object as a case of two stars which 
time can alone show as to whether their relation is 
accidental or is really physical. F irs t , perhaps, it 
may bo well to plaeo some of tho observations on 
record, concluding with my own on three nights :— 
H . 1780-76 P . 300-0 • D . 26-65" 
South 1822-14 319-11 29 95 
v 1833'81 3-10-18 30-33 
De . 1865-16 310-39 30 99 
Hal l 1889-54 335-89 31-43 
Glasenapp 1891-67 . . 335-28 31-76 
Esp iu 1903'65 333-98 32-32 
T h e large star has a p.m. of 0'23" towards 71° 34', 
and it is easy to show that, if B was fixed it would 
be found at about 311° this year. The observations, 
however, clearly show that B is itself iu motion. I 
have, therefore, as well as I am able, investigated 
this motion and find tho following, which, of 
course, depends upon tho assumed motion of A 
being correct:— 
P . M . A 0'23" towards 71-34° 
B 0-125" „ 59-22° 
Wo thus have two stars, the larger moving with 
doublo the velocity of the smaller, and with a differ-
ence of 12* iu their line of motion. I find the 
following formula represents a l l tho observations, 
except Herschel's, with very fair accuracy. 
Epoch 1805-0.—A = 31-17'' + (0"-028;) 
P . = 340-80° - (0'-1830 
This class of rectilinear, without orbital, motion, 
of which 01 Cygni is a notable example seems to 
me to merit nioro attention than it has hitherto 
received. Whether o Draconis is an exumplo 
of this kiud, or whether the relation of the 
two stars is accidental, time alone wil l show. 
Interesting as close and rapid binaries are, these 
cases of roctiliuear motion in the samo general 
direction scorn to me of no less interest. Sweeping 
over the sky, one constantly comes upon pairs too 
wido to be recognised as doublo stars, but which 
yet givo one tho idoa of relationship. 
(4) Esp iu 137.—Fixing the telescope on a Cephei 
as a guide, if wo movo it 13' south, aud 29suc. 
following, wo come upon a star ot mug. 0-5 in a 
brilliant field, of which it is the brightest. I t has a 
distant companion, which on Sept. 5, 19D2, I found 
to bo doublo. I have not been able to look it up 
this year so far. The measures on two nights last 
year gave as mean :— 
B C P . = 75-3° D . --^  2-7" mag. 8-9, 11-5 
A B 74-5 45-3 mag. 6-5 
Tho measures o! B C were bad on both nights, but 
will bo sufficient to identify the objuet. 
(51 South 800, U . A . X X I I , . 51m. Is . Decl . N . 
02' 9'2' (1903).—This pair lies 31m. 37s. following 
a Cephei, about 2' south of it iu a lovely field. 
South says : 1 1 A 01, B 7, C 12 mag. There are two 
sets of triplo stars in tho field; the stars here 
measured are the two brightest." Of A C n*> 
measures could be obtained. As far as I am aware 
this object haB never been looked up with a large 
telescope. O n Sept. 5, 1U02, I observed it, and at 
once noticed two smaller stars, which on this aud 
subsequent nights I obtained measures of. I sent 
a line to M r . E d w i n Hoboes, asking him to take a 
look at the object and seo what he could do with it. 
H e also detected the two cum des, and a little pair/) . 
There does not seem to bo much, if any, alteration 
in the relative position of tho bright stars, as tho 
following measures show :— 
South 1824-7 P . 325-3° D . 02-81" 2 nights 
Espin 1902-6 140-1 62-31 3 nights 
I t wi l l be noticed that South reverses the angle. 
The N . star is now unmistakably the brighter. T h e 
magnitudes in Argeluuder, in tho AMU'OH. Qeuti., 
also make the N . star the brighter. M y mean, 
results are mags. 7 - 2, 7'9. The star C of South is. 
perhaps the 9 0 mag. star 133' 1" p the 7-9, the 
nearer comitm would probably be invisible wi th 
South's telescope. F o r tho new M t n t B I have :— 
A a P . 280-8" D . 19-8" Mag. 12-8 
B b 43-3 22 J 12-2 
T . E . E s p i n . 
Towlaw, K . S . O . , Co. Dur l iam, Sept. 24. 
A L P H A O R I O N I 3 . 
[214.]—Two early observations of this beautiful 
variable wore made at Leicester at the beginning of 
the present month. 
September 2. A t 14h. -15ui., tho sky being clear, 
Betelgeuse was seen from out a bedroom window. 
I t seemed only slightly - say , two steps—brighter 
than Aldebaran. This would make its magnitude-
about 0 9, but the estimation was but a rough ouo. 
September 3, lOh. 10m. A i r clear. Twi l ight , but 
stars down to less thun 5th magnitude visible round 
Aldebarau. 
a = Aldebaran, though the former was uearer 
the dawn-illuminated eastern sky. I n colour both 
stars were pale orange or golden yellow, with 
Betelgouse perkapt a little deeper than Aldebaran. 
I made this note: " I never saw a pair of s^ars more 
resembling oach other in appearance, size, and 
magnitude." 
From tlus observation the deduced magnitude of 
a Orionia at the tiuio would be 0"9 or 1*6, allov bag 
a little for the fact that it was more jmnnmoc 1 in 
tho eastern dawn than Aldebarau. 
These two observations agree well , and, if they 
can be relied on, would indicate a decide! fall si bi 
Apr i l last, when ou several occasions 1 found ie 
star at about 0-5 magnitude. 
Sept. 21. A . X i n i r . 
J U P I T E R . 
[215.]—To show owners of small telescopes that 
something can be done with a small aperture, I wi l l 
tell tho readers of " Ours " what I saw on tho night 
of Sept. 21 with a small telescope *i>r2-:iiu. aperture 
and 37'9in. focus. 
On looking at Jupiter with power 70, I noticed 
that definition was much hotter than it has been 
lately, the bolts being much plainer than usual, so 
I put in my highest power, a Hityghenian eyepiece, 
by /.«iss, of 7mm (millimetres) equiv. focus, giving 
a power with this telescope of 137. After careful 
focussing on a second mag. star, as soon as I got 
Jupiter into the field, I instantly saw tho shadow of 
Saturn I I I . so plainly that it looked (te quote from-
the Itev. George Jeans' book oi. •' Astronomy," 
1841) " as if a hole had been bored through the 
planet." I saw the egress of Sat. I I I . about 
10.22 p.m. I also noticed the uncertain hazy 
appoarauco of the region near tho North Polo, as-
mentioned by a correspondent in "Ours ." ' Icon!-! 
afterwards see tho shadow of Sat. I I I . with 7'h but 
do not think I should have found it with thai 
power. W i t h 137 1 can sco the MOVI to HpsuW 
Boiitis, although it is somewhat difficult, as the 
small star falls on interference ring. T o split 
Epsilon 1 and 2 Lyra- is uiiHy optically at about 1" 
o'clock, but difficult to boo with comfort, owio ' to 
the great elevation. I u my copy of Webb's 
" Celestial Objects," 4th edition, l s . s l , hu gives the 
distances us 3 and 2*6", with the distance between as 
3'27". I did not site tho Dobilis lima of Sir John. 
Horschel, although 1 havo often seen them with mil 
3 7iu. Dolloud, P a s t a . 
T R A N S I T O P J U P I T E R ' S F O U R T H 
S A T E L L I T E . 
[210.]—O.v September 27 I had Jupiter under 
observation, and at 7.55 p.m. saw tho contact of the 
fourth satellite. I then had to leavo tho telescope 
until 9.30. A t that tinio the satellite was hal f -way 
across, and showed ou tho planet as a black spot. 
Clouds were in the sky, and the neat good observa-
tion was not obtained until 10.20, the satellite at 
this l i n e still appearing as a black spot. Again 
also at 10.15, and there did not appear to me to be 
any dilVereuco iu tho degree of blackness. But at 
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try in the gauge, and take my tool out, and 
lock up my cupboard. The foreman was 
lingering about tbo ofllce. I took the gauge out, 
aud placed it on top ot the slidu-rest. As I dis-
appeared at the door aud turned round I saw the 
foreman go over to the job, try the gauge in , aud 
shake it. A t the same time shako his head. Next 
moruing at six 1 was there, when I found the gauge 
in the hole. I tried to nioyo it, but to no purpose, 
aud while I was looking at it the foremau came 
straight ucross. Well , what do you think were the 
words I heard f " A h ! a very nice moss," said I . 
" Y e s , " he replied, aud put his hand over to take 
the gauge out. " A h , I think you ure beat this 
time," said I . " T a k e it out—drive it out with a 
piece of wood," says he. Wel l , I need uot say that 
1 tried nil 1 knew. Then he had a cut at it—oiled it, 
heated it, drove it with wood, put it under the 
hydraulic press, und last under a steam hammer. 
That finished the pair—both the gauge and cross-
head, aud to a certain extent lluished my fore-
mau, for after that we did uot interfere with 
ono another. This is where the " b u t " come i in, 
and, like other ollieers in their tactics, come to grief 
if thoy are uot masters of tho situation. I f I were 
to rake up my various experiences, iu many eases, it 
would opeu your eyes as to the capabilities of the 
general foreman. Now 1 have told you that A play 
per inch of diameter will be found as near as I can 
recollect, i f you do as I had done, routed the large 
hole out with a 2) D-b i t , then tooled it, you inu»t 
make some allowance for expausiou, and there is uo 
rule of thumb or scientific way of coming at that 
that I am aware of. Practice aud clo^e uttuution 
to busiuoss may serve you, and I have shown you 
how you may be sold. J u c k of A l l T r a d e B . 
G A U G I N G O F H O L E S . 
[203.]—In answor to " BalBam," No. 2G0, p. 179, 
the following is the only formula I kuow of, and 
have used for several years iu practical work, aud 
have found accurate, but have never had occasion 
to use it above "OlOin. 
Formula : I'lay of poiut gauge iu , \ , in. , squared and 
divided by twice diameter. Answer gives uumber of 
thousandths of an inch hole is above size of gauge. 
E x a m p l e : 2in. point gauge has | i u . play, then [in. = 
A i n . squared i 10 divided by 2iu. x 2iu. = 4iu. = 
-1 = -004. Therefore diam. or hole is 2 001. 
Example 2 : I - i n . gauge has j i u . play, thou j i u . 
— i j i n . squared = 144 ~ 21 = 0. Therefore hole = 
l'2'OOO. 
Thou to reverse rule, and find play from amouut 
wanted over Bize of point gauge. Take dia. X by 2 
x by uumber of thousandths wanted over size, aud 
find square root of unswer which gives play iu ,la\a. 
Example wanted to bore hole 10 005 with lOiu. 
point gauge, then lOin. x by 2 = 20 X 5 = 100 
oquare root; 10 - {|,'in. = Jin. play. 
T . H . B r i u f r s . 
R O U L E T T E O F H Y P E R B O L A . 
[294.]—In my letter (No. 51, p. 159) I have 
given gome accouut of a portion of the roulette 
of the focus of a hyperbola rolling upou a 
straight line. The following is the method for 
obtaining the complete roulette:—Let the two 
branches of the hyperbola be culled 1' and I } , the 
branch P coutuiuiug the focus S, by which the 
roulette is traced. L e t the straight line M N be 
horizontal, and upou it place the branch P coucavo 
upwards, and so that M N is taugeut to the vertex 
of 1'. The branch Q wil l , of course, be below M N . 
L e t a be the initial position of S . Now roll P 
counter-clockwise along M N as far as it will g o -
that is, until 1' is asymptotic to M N , then S traces 
JVC 
out the curve a b. Tho lower brauch (I is uow also 
asymptotic to M N . Rol l Q clookwise aloug the 
underaidd of M N uutil U is again asymptotic to 
M N ; theu S tranes out b, c, d. 1' is uow ugaiu 
asymptotic to M X . Ko l l P oouuter-clockwise uutil 
M N is onco more taugent to the vortex of P ; theu 
S traces out de. 
Thus II bed i is the roulotte of 6 corresponding to 
what may be considered to bo a complete turn of 
thu hyperbola. The process may be repeated, aud 
we get the curve a f h k I, and so on. The parts a b, 
de, t f correspond with 1', whilst bed, fhk corre-
spond with O, A t IJ there is a double poiut. 
The diagram roughly represents the roulette 
when the hyperbola has an ecceutricity equal to 2* 
T h e tracing wi l l be fouud very interestiug. T h e 
curve somewhat resembles a prolate cycloid. 
O. T . W h i t m e l l . 
T H E C A U S E S O F U N E M P L O Y M E N T . 
[295.]—Bbkork condemning the present accepted 
doctrines of property, credit, money interest, 
exchauge, and the gold standard, Mr. Seymour 
might profitably try to evolve details of f a n and 
workable alternatives, aud the directiouB in which 
these would improve matters, with their drawbacks, 
if any. 
M r . McQuihl agrees with ray proposition about 
the possibility of one man having two trades of an 
allied character, but points out disadvantages which, 
of course, exist. I do uot put the notiou forward 
as a Utopia, ouly a palliative. He thinks, however, 
that iu neither would the worker be ful ly efficient. 
Wel l , 1 do uot hold that view. I t is, of course, 
customary to assume that it is necessary to speud a 
uumber of years iu learning an ordinary trade— 
a custom appareutly retained for the ml vantage of 
the adults above the apprentice—real iu the case of 
the employer, supposed iu that of the workman. 
1 believe that a smart aud industrious youth, not 
too much spoiled by Board schools, could learu iu 
twelve mouths all the ordinary plumber does and 
kuows—and a good deal more that he usually does 
uot. The allied trades could bo learned iu half that 
time, aud surely relearuiug any one of them after 
au interval of other work would uot be a great job. 
I must offer au apology to the plumbers;—nothing 
disrespectful is intend,d to that trade iu naming it 
as au instance. The feeliug way iu which your 
correspondent lameuts over the loss of the delicate 
touch of tho watchmaker, artist, or musician in 
turning to au allied trade, aud concludes by advising 
them all to take up farming, makes oue wonder if 
Mr. McQuihl has ever seen people workiug ou a 
farm. 
Imagine a watchmaker accepting, say, one-
third of his usual pay to make a drain. H e 
s'auds in a uarrow trench, say 4ft. or 5ft. deep. A 
stream of very cold water is ruuuiug about his 
precious feet; his clothes are covered with mud, 
aud his delicate touch is used to lift wet, cold, 
gritty stones oil' the bank, aud build them into a 
pipe form at the bottom. Or suppose he goes 
"suedd iug" turnips ou a dark, dank, cold—oh! 
so cold—November moruing. H e lifts the vegetable 
by its cold, flabby, aud dripping leaves, scrapes off 
the surplus dirt below, grasps the half-frozen root, 
aud cuts off the top. H e is soaked to the knees ; 
his feet are like mud-laden ice-balls: his hands 
benumbed out of consciousness. I am not workiug 
out a case for the commiseration of the agriculturist. 
H e is acclimatised; but one ueed ouly look at his 
hard, kuotted, and still hands to see that watch-
making would here bo out of the question. 
T r u l y , farming is uot the supposed elysium ful l of 
jol ly ploughboya, pretty shepherdesses, and hoy-
nouuy-nonuy and your pockets ful l of money. I t 
haB its charms, uo doubt, but not ou the point last 
named, so far as I can learu by careful inquiry. T h e 
ordinary small farmer uaturally does not keep 
books. H e merely recalls certoiu bountiful yields 
iu exceptional years, aud his accuracy is of the 
" hazy " kiud common in horse-dealing. F r o m re-
liable sources I learn that uuder favourable circum-
stances an average profit of £ 1 per acre may be 
obtained by good farming. T o get a familiar idea 
of what this meaus, the reader may measure oil by 
pacing about 12 yards of u 30ft. street, aud note 
that a piece of arable land that size would, in pro-
portion, returu him au annual sixpence. 
Longhurst, Belfast. J . B r o w n . 
[290.]—I u u n i i agree with M r . Seymour's state-
ineut (letter 203) that " the monopoly of industrial 
aud commercial credit" limits employment and 
depresses wages, aud with M r . I a u McQmhl's 
remark (letter 204) that " the laud oilers the only 
solution ot the unemployed problem." 
Men seek to be employed because they caunot 
employ themselveB. I t would be better in many 
cases if they could employ themselves, and on the; 
laud. There is uo waut of money. There is a 
waut of distribution. The engorgement of money 
is great. Within the last few weeks two foreign 
loans have bueu subscribed iu England teu times 
over. A distressful population of capitalists are 
seeking investment. These martyrs have created 
the speculative mine, the bubble scheme, the u n -
ending series ot liuaucial sharks. Uusouud and 
distant enterprise absorbs a fraction of the distress-
ing surplus. Tne disorganisation extends to small 
savings, which are removed from every necessitous 
district by the Post OiUee Siviusjs Bauk . They 
could be used iu the district if the security there 
could be orgauised aud oil red. This is done ou 
thu Contiueut by small credit banks, under popular 
control. 
T w o London mechanics—titters—saved a little 
money, and began fruit-faruiiug recently iu Kent. 
They are prosperous to-day, and similar success 
would attend many others, if people's banks were 
established in Loudon. A n y dozen ]ieoplu of good 
character could successfully run a people's bank. 
The movement could extend—as it has done all over 
the Continent—until the larger hoards of pldhoiic 
capital were tapped. But , meautimo, what dmm 
absurd than that A , who 1ms £ 2 0 to spare, should 
tend it away into tho post otlica and got 2 J per cent., 
when B , who lives next door to him, would give 
more than twice 2} per cent, for it, ou security 
equally good. Equa l ly good—for let it be under-
stood that the people's bauk, properly orgauised, 
can offer a perfect security—viz., the collective 
security of its members, whose charac'ur is good, 
aud whose means, however humble, are collectively 
sufficient. 
Co-operative banking is not a panacea. No more 
is a jack-plane. The root of everything is character 
and energy. Moderate interest is uot unjust. 
Interest, perhaps, is a temporary phase; but it has 
its counterpart iu the increase effected, beyond the 
effects of labour, by Nature and Time in operations 
of physical growth. Co-operative banking is a 
meaus. The race have to learn that co-operation 
means infinite things other than " stores." 
Unemployment is disorganisation. E a c h is cause 
of the other. "Freedom of ac t iv i ty" is needed, 
says a correspondent. What is really meded is a 
moral ideal, which creates freedom. Man is a co-
operative animal. H e is also something more. He 
is a being who desires Utopia, but at present does 
uot kuow how to get it. Therefore he says " T h e 
Fates fordid that I should be suspected of inventing 
a Utopia ." This shyness muat cuose. W e all want 
Utopia, which signifies the laud, the sun, aud 
justice. These caunot be got without co-operation. 
E . W i l l m o r e . 
13, Barwick-road , Forest Gate, E . 
T H E W I M S H U R S T M A C H I N E A N D 
X - R A Y W O R K . — I . 
[297.]—The Tubes and Tub, .Stand.—Questions 
and queries so often appear in " Curs " about the 
VVimshurst that perhaps it may bo of service to put 
on record one's own experiences, with a hope that 
they may be useful to others. From the time of 
ltiiutgeu's great discovery X - r a y work has always 
been oue of my "hobbies." At first work was 
done with a coil of Apps giving a Oin. spark 
nominally, but really fur more, uud various com-
munications were made to " O u r s " as to results 
obtained therewith. Situated far away from all 
electric - power stations, the dilliculty of getting 
accumulators charged led to thu abandonment of 
the coil. M y friend, Mr. Will iam < iliver, audmyBelf 
commenced about two years ago to make experi-
ments with a Wimuhurst that had a pair of plates 
17iu. diameter, aud the results w<re so good that 
a larger machine was built, with the kind aud ever-
ready help of M r . Bottone. This had six plates, 
IBin. diameter, and gave great satisfaction. This 
was enlarged to twel vu plates, uud at the present 
moment is being rebuilt aud further enlarged to 
twenty plates. Needless to Bay, thu various machtue* 
have led to diversu experiences, and misfortunes as 
well. Perhups it may be well at the very outset to 
say that with the radiations from au X -ray tube 
excited by the Wimshurst, I huve never yet sees 
any trouble with dermatitis. There have beuu cased 
where exposures have been given for twenty minutes 
every day for three weeks without tho slightest ill 
effects. T h e rays which produce lb-mischief seem 
closely associated with the hot auticathode, ami 
with a Wimshurst tho tube always remains cool. 
And here perhaps it wi l l bo well to say a few words 
about the kiuds of tube. 
Of the tubes iu use at different times I rent' 
mention Brady and Martin's silver modal tubu. '1 St 
is 5Jin. long by l j i u . diameter, and is fittud with 
double autica'hode, the one being a simple wires' 
thu end of the tube, the other placed tin. from B 
eud aud carrying the platinum rellector. This !'i 
did excellent service with the coil uud sued' 
Wimshurst. 
Another good tube was Watson's " Peuetrator, 
which Iks a concave rellector insulated, while tlr 
auticathode is formed by a ring bain ran the tufensW 
aud thu cathode. This gave very brilliant result*, 
but was dreadfully troubled with small sparks out-
side the tube, which were vory dangerous to it" 
life. Covering it with cotton wool somewhat bel|i«< 
to do away with tho danger; but it broke down, tBtj 
disaster occurring at thu end of thu exhaust. " 
was re-exhaustud; but, after some time, it brut" 
down again without any waruiug. Possibly ' 
larger bulb would have prevented this. I lust it, 
with great regret. Other tubus wore from lis 
to timu tried, but were usually of too Ilia • 
a construction to stand very lung. Tlio tuw 
which is undoubtuilly the best for all kinds 
work is thu hianodic tube, and now no other! 
is iu use. B u t with static char 
conditions to be described hereafter, tk 
glass tubs which supports the antieathode 
the heavy platiuum rullsctor is very 
fracture 
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fracture. Thin occurred in two tubos, and led to 
i ollapno of tho ridlcctor. Messrs. Isonthal and Co. 
have, ntmy suggestion, grappled with thodifliculty, 
awl oi I bohevo satisfactorily. Tho glass interior 
tulio which carries the relloctor is blown into a bulb, 
which fills the rccenn, and entirely prevents the 
lollame of tho anticathodo, oven if a fracture 
dioiild occur. Tho difficnlty has thus been got 
ovor "imply and ingeniously, and with great credit 
to thorn. 
A few wordB may bo said about the working of 
lubes. I n contrnd''.iinction to the uso with a ooil, 
the tube when used with a Wimshurst does not 
,i i lly run up. During a long rnn , say twenty 
utinatM, it is quite clear that the penotrating 
H H 
D 
" U 
B 
F I G I 
K M i has increased; but there is none of 
"bo sticking and flickering which is so tire-
:o.no with a roil, and a tnbe which once 
works rarely requires warming or doctoring in any 
way. Occasionally a new tube requires coaxing at 
first. Becaime a now tube wi l l not immediately 
'.'it up it does not follow that it is too high : a 
quite low tube will sometimes behave in the same 
*«•. I t would almost seem as if the molecules of 
slaw had to become accustomed to a certain plane 
of vibration; sometimes merely wiping it wi l l set it 
off, at others a careful and judicious warming, and 
kost of all, wrapping it np as far as the cathode in 
'otton wool. After a time this may be removed, 
mi l the tube wil l henceforth continue to work well . 
It may be noted that as a tube does not appreciably 
nut up with the Wimshnrst, one which is at al l blue 
*iil never be got to work satisfactorily. I n close 
• ation to the tulie is the snbjoct of the stand 
' r it. I t requires to bo firm and strong and 
•"'-o from vibration, and so constructed that 
' •! tube can be easily reversed. The following 
''o'tion of a tube-stand maybe useful. A , F i g . 1, 
• • a largo pioco of wood to stand oh'the floor, enrry-
V sn upright post, A B , into which C D slides, and 
an bo clnmped at any height by the clamp & D in 
i " i ill block of wood into which a stout piece of 
s'-m rod or tubing Jin. thickness is firmly inserted. 
1 to Una a piece of glass tubing, I I H , slides freely, 
iaia passes through a piece of wood at H in F i g . 2, 
F i g 2 
' is lOia. by 21 in. by l in . Immediately below 
n I pirv'n somewhat smaller, dividod into two. 
: s th this the tube passes at T , and by the two 
I ws S S it is held firmly in its placo. Tho 
' "• •' sr pi"ces of wood are connected by 
>t slri|is of ebonite, 7in. long, two of which 
ii at J . The top and bottom of the aper-
I I h f iiWnrl, ai.d the tube can easily bo turnod 
that the antirathode can point either up, 
i - icleways. Tho carrier I I I I allows it to be 
•t tho patient to tho required spot, while 
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the nocosBary height is regulated by the clamp at E . 
Should it be nocessary to reverse the tube, the con -
necting wires are unhooked, and the carrier H H 
put on the other way, which can be done almost 
instantly. Tho stand, being on the floor, is much 
freer from vibration, and the connections are all out 
of the way. Further, the insulation is perfect, and 
no loss of electricity is sustained, and the tube is 
out of danger. I n a future lotter I hope to give an 
account of the spark gaps and the machine. 
Towlaw, R . S . O . , Co. Durham. T . B . E s p i n . 
W I R I N G A N D B E L T T A B L E S . 
[29S.]—Rei-lyino to " L a m l o c h " (269), the 
output of dynamos when supplying these lamps is 
11 amps, at 50 volts; total current generatod, 
induing existing current, 12 -5 amps, at 50 volts. 
This is 025 watts; machine boing 65 per cont. effi-
ciency, power absorbed corresponds to 901 watts. 
This divided by 740 = 1-28. So I was not far out 
in saying "about 1 J H . P . " W i t h regard to the 
other matter, surely " L a m l o c h " can see that a 
wire would not stand—i.e., would not be safe to 
use on the job, even though it might bo vory far 
from red-hot. The burning of tho insulator, or 
charring at least, would occur long before any such 
thing would take place. Look at the Eloctrical I n -
stitute rule, that tomperature of wire with rfoiihlr 
the working current must not exceed 150n F a h r . I 
think that is a little bit Bhort of the temperature of 
red-hot copper. A . O . G r i f f i t h s . 
T H E P I A N O - P L A Y E R . 
[299.]—Tub inclosod sketch is intended to re-
present the motor-mechanism connecting tho music 
of a piano-player to the strikers which play the 
piano. 
1 have for some time desirod to build one, as I 
have only hired one for a short time. Tho way in 
which it works has baffled my attempts to Bolve the 
mystory. Therefore I havo had to think out a way 
to obtain this de'ired effoet. A vacuum is created 
in B , closing valve C against tension of spring of 
about 51b. The slide-valve D boing now open, air 
passes through E preventing vacuum. A noto of 
the tune-scroll passing over B breaks tho vacuum in 
G , and 0 is drawn away by its spring, 51b. The 
Blide D thus closes E and a vacuum is produced in 
A , closing the bellows and raising the connecting 
wire to its respoctivo striker. 
I havo read in your columns articles and bo forth 
with rogani to piano-players. Perhaps tho writers 
can explain matters to me. R . H . 
[300.J—Tnn self-containod, or piano and pneu-
matic player combined in one case, has several 
advantages over the detachable playor, which has 
to be removed every time tho piano is requirod for 
practice or individual playing. The space occupied 
when in a small room is a drawback against having 
practically two inBtrumonts. I n the self-c.ontainod 
instruments these annoyances are dispensed with ; 
they are, however, high in price. " I ' i a n o c u B " 
(query 417) says they can bo seon in music-shops at 
£ 1 0 0 each—tho choapnst tho writer has handled 
retailed at £ 1 1 0 ; but if careful note is made it 
wi l l ho found that they are built into A m e r i c a n -
made pianos, which are of more massive build 
than tho majority of English-made pianos, aud 
are consequently of high pneo. 
These pianos havo a wide wrest-plank, a f a l l -
board or cover for koys which is of different shapo 
to those seon on English cottago pianos, and a top 
door of thrco panels, tho contro ono of which serves 
as a music desk, or by lifting up exposes to viow tho 
tracker board and music-rolls mochanism. T h e y 
are also fitted with undor damper actions, which 
allows room overhead in front of tho wrest-plank 
(bars end) for tho .motor that drives tho musio-rolls, 
tho wind Biipply from tho main bellows boing 
carried thereto by means of rubbor tubos. T h e 
pianos boing taller also permits the uso of actions 
that do not bed direct on tho keys; wires carrying 
capstan regulating studs fixed in tho tail end of the 
keys allows the metal tubes from tho trackor-board 
to bo threadod through thorn. From theso parti-
culars, it should be readily seen that no good pur-
pose would lio Borvod by furnishing tho particulars 
raked for by " Fianocus " (query 417). Tho prin-
ciple of construction for a handy form of detachable 
playor has alroady boon capitally described by your 
esteemed contributor M r . J . S. Holmos (letter 84, 
issue of Feb. 24, 1905); but the principles adopted 
in those self-contained playors is entirely different. 
I n M r . Holmes' Bkotch (p. 07), it will bo noticed 
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aud lemons cast from tho trees by the fury of the 
storm. Tropic splendours weru roundabout. Milton, 
Shakespeare, Byron , all would be silent here. E v e n 
they could not conjure up words from the depths of 
language to depict this scene, without parullol ou 
earth. 
T h e B r e a k e r s ! t h e S e a ! 
A t 1 p.m. ocean uiistB dispersed, revealing the 
Pacific. The vision in an opera-glass inspired awe 
aud wonder. The nearest beach is 21 mdes away, 
yet giant breakers could be seen dashing on tho laud 
along a coast of thirty miles. Vast damage was 
wrought in Venice, Ocean Park , and other resorts 
to piers, and all kinds of pleasure-boats. 
T h e T u b e r c u l o u s . 
There are 17 tents at the foot of lloho Mountain. 
T h e y are the homes of those with consumption. 
T h e y were all standing in pure white after the 
storm rolled away. Thus in this scene of unspeak-
able beauty the mute and snowy-white tents of the 
sick and dying are always eloquent regarding human 
existence on this planet. The entire storm is a 
mystery to the writer. Rejiorts Bhow that two 
storms mot here, one from the east and the other 
from the sea. I t is not understood how or why thu 
overhead masses wero separated from those below, 
leaving them intact. The fact is that, at the height 
of fury , the storm alternated in direction. I t really 
seemed as though a terrific war raged for a week 
nearly between the forces of the land aud sea. The 
hosts from old Ocean's wastes prevailed, for they 
remained over the lovely vale, over beds of roses 
and fields of carnations, over miles aud miles of 
golden fruit , over acacias and the wondrous' euca-
lyptus trees, and the cypress. A l l the dust is 
washed away from heliotropes, hydrangeas, and 
wistarias, aud Paradise is here, ba'hed iu that 
marvel, Buushine. 
I n a S t o r m W h e r e M a d e . 
T o prove that the writer was in a place whero 
storms are manufactured, it iu only necessary to suy 
that iu the midst of roaring hail, with ice masses 
l j i n . in diameter, no pain was felt by their impact 
on head aud shoulders : thoy had not fallen far, 
and had slight momentum. So this note is sent to 
'* O u r s , " with compliments, from the inside of a 
" cloudburut." E d g - a r L . L a r k l n . 
L o w e Observatory, Echo Mountain, Cal i f . , 
U . S . A . , March 21. 
T H E W I M S H U R S T M A C H I N E A N D T H E 
X - R A Y S — I I . 
[327.]—Wk wi l l now, before we go any further, 
look at the Wimshurst itself, and give some accouut 
of the results of small improvements that have beeu 
made. Firs t of a l l , we wil l look at the couductors. 
I n the third machine brass was discarded, and 
magiul ium substituted. And here uu acknowledge-
ment must he made of A . S. WilliamB's help. As 
fur as I am aware, magnalium had never lief ore been 
ueed for ihis purpose. M r . Will iams took no end of 
trouble iu obtaiuiug what we wanted, aud eutered 
heart aud soul iutu the matter. I n passing, it may 
be said that mugnalium is an alloy of aluminium 
aud magnesium, and, strange to say, is lighter 
than aluminium. I t is a better conductor thau 
brass. I t takes a high polish, especially I have found 
with paratliu, and when once polished practically 
does not tarnish. I t is very easily worked, aud 
is not expensive. I t is a most useful metal to have 
by oue at all times. T h e conductors consist of two 
magnalium tubes 1 i'„m. diainetur, and from these 
luuguulium rods project carrying points to collect 
the electricity from the plates. There are, of course, 
brass balls at each end of the conductors, uud at the 
end of tho collectors. Tho jars consists of four 
gas jars . These are very couvuniout, having a 
length of Kl in . , a diameter of - i u . , uud a glass 
bottom of 3in. They wero mounted on sheet ebonite, 
and alter beiug covered for 2iu. with tiufoil, strips 
of indiarubber were glued over thu bottoms and ou 
to the ebonite, thus holding them firm. A wood 
plug inside covered with tiufoil carries a inaguuliuin 
rod, which is screwed into the conductors. The 
ebonite is mounted on a piece of wood, aud this is 
made to slide in or out. This is of great use, us if 
anything goes wrong with the bolts, tho couductors 
can be iustautly removed from the stand, aud the 
bolt at fault easily gut at. 
Next, we may say a word about the brushes. 
These are generally mude fixed, but we prefer two 
frames movablo upon thu axis that carries the plates. 
Although the machine develops the greutest power 
wheu thu brumes are placed at " l i v e minutes to 
five," yet wheu separated so that the frames uru 
at right angles to each other the sparks are more 
frequent. Sometimes, too, though rarely, it happens 
that tho machine does not readily sensitise : theu 
moving the frames apart hriugaitonatouce. We have 
made a simplo arrangement by which the frames are 
maiutaiuud in auy position. T w o small pieces of 
wood, A A , are fixed by screws into the two frames; 
the two pieces join together at 11, where is a stout 
pin, which projects iuto a slot, S S. Hy uieauu of 
two small nuts placed ou each side of the pin at B , 
the frames can be clamped iu auy position. 
The llfuthea.—UulesB these are always in contact 
with the plates, there is great loss of power. T o 
insure this the following arrangement has beeu 
mude:—A and B (F ig . 2) are two thin pieces of 
A 
B 
' , . ' F i g I 
wood. A band of leather unites them at C, and 
forms a hinge. A piece of thin brass wire is rolled 
round a pen, and thus made into a light spring, 
which is mserted at S S. Tho brushes are inserted 
at D and D , through holes drilled in the wood, and 
counected up by two wires to the frame wire at C . 
B y this arrangement the brushes are always kept in 
cIobo contact with the plates. For the single plates 
a thin piece of wood projects from the frame 
towards the plate, and ou this is mouuted a similar 
spring, S (F ig . 2), the end of which is straight, and 
passes through a ring at L , and, projecting outside, 
carries the brush. I t wi l l be obvious that this iu 
like manner is always pressed firmly but lightly 
against the plate. A few general hints as to working 
may be useful. DuBt aud dump are the two great 
enemies to effective working. The rtmoval of the first 
is a comparative easy matter. A short stick round 
which a piece of soft rag ifl wrapped can be held 
between the plates while they are slowly turned. I t 
is wull from tiuio to time also to clean the unsectored 
aidus of tho platos. The tinfoil sectors become black 
with use. We have substituted thiu sectors of 
mugnalium well polished; these can easily be 
cleaned from time to time us required with a little 
paraffin on a rag. But there is considerable dif-
ficulty in mounting them, and so they are liablo to 
c 
D 
A B 
F i g . 2 
F i g 3 
leak. W e have tried capping them with small half-
moon shaped pieces of ebonite, but with very 
doubtful results. Probably it will be possible to 
obtain some magnalium foil iu time, .wheu the 
difficulty of mounting wi l l be overcome. 
(Jetting the machiue damp is a much more serious 
catastrophe, aud at a thouuaud feet above the sea, 
with sudden changes of temperature and variable 
hydroscopic conditions, is almost unavoidable. I t 
occasionally happens, in a sudduu change from cold 
to warmth, that dew is precipitated on every piece 
of metal or glass iu the house. The machine, though 
always kupt covered up wheu not iu use, naturally 
suffers. I t rarely fails to seusitise, but there is no 
output, aud if the room be now darkened a curious 
stuto of things is revealed. O u each uidu halt the 
couductor is receiving positive, and tho other half 
nugutive electricity. So that although tho machiue 
is alive with generated eloctricity, yet from the 
positive and negative being thus mixed up tho out-
put is ni l . The ouly thing to do now i, | 
systematically to work. Don't try moving u . • , 
fire, for foar of the plates warpiug—a AVastei . 
once occurred with a small machine. (By i. 
it may be useful to add that the plate thu, nan 
was successfully straightened by plicui; i 
between two warmed iron plates from Ike 
and putting weights upou it.) Bet » , : . 
cloths and go over all the plates. Warm Bsj 
glass jars , aud rub them well with a Warn 11 
A hot brick placed uuder the plates is t, 
successful, but the platos should bu kept I 
The flame of a spirit-lamp paused rapidly bai kvtrii 
and forwards underneath the rotating pi ut 
times answers well. Wheu once it is Beat I : 
the collectors give brushea ou oue Bidu, an I | 
on the other in the darkened room, them i 
probability of there being further trouble, 
the utmospheric couditious we have neati 
machiue is very liable to reverse, aud thu pi. 
best kept very slowly turning till the c 
meat of the work in hand. The come- • 
spark gaps must be reserved for tho next letter. 
T . E . b a t s . 
T o w L a w , R . S . O . , Co. Durham. 
[328.]—I am delighted to find that our eetna 
correspondent T . E . Espin is working He i a c , 
fully with the Wimshurst for this particular). 
pose. As to myself, I have discarded coi l . , : 
entirely, except for medical purposes. E t a : 
these, where " high-frequency " effects am ! 
obtained with the aid of solenoids and meat* 
the Wuushurst is far and away superior to t!.-: 
in points of efficiency, certainty of results, u 
readiness for action. I find it also mvulua' I 
wireless telegraphy work, aud with a tail. 
devised Bparkiug key, or " tapper," trm. . 
can be effected as rapidly as with the coil. In i. 
these cases It' wi l l be noted that the pni. 
requirement is enormously high yoltuge, lad I I 
can be obtained much more easily, cheaply, iu. 
satisfactorily from the Wimshurst thau tr„:.-. : 
finest coil ever constructed. 
1 see that a celebrated maker undertakes to c w 
a 40in. Bpark coil for £ 2 0 0 . A Wimshurst of;.. 
power would not cost more than £100 . 
S. Bottom. 
P N E U M A T I C P I A N O - P L A Y E D , 
[329.]—Refekuing to " I t . H . ' s " drawny • 
299), I am afraid hia system ia too revolut, 
me to venture much opiuiou. M*y I aek si 
explain how he proposes to overcome tire i -
escape of air there would be at valves B 
when a chord of twelve, notes is being pi 
say nothing of the hissing this would ; 
Those who have done any work with piuu,,-; 
kuow what trouble is caused hy the amill'-'. 
ouly too wall , and unless " R. H . " prupu-o I 
the exhaustion with auythiug less thau apowi 
Bteam-engine, I should advise him to sVc 
idea. I do not wish to discourage '• It. If.,' «• 
hope he wil l not think me hostile; but I • 
Buggest that if ho makes up a model for aw I 
he would see how impracticable hia suggculM. •' 
I f " R . I I . " wi l l refer back to my dtat 
p. 455, No. 2074, he wil l soe that if he III 
eatablished Bystem, there would be very Etta 
work in it than there would be in his. 
I thoroughly agree with " Yelesom " m I 
marks with regard to the self-contained phi.' 
piano. I have, however, seeu an A men • 
meut iu which the wind-motor, together I 
action aud main bellows, is situated tuAu I 
I t was quite possible to tune t in-m ' 
out removing any internal part, 
rollers were held iu a frame which v. i» 
the lower end, aud which could drop for* j 1 
out disconnecting the rubber tubes, •!• >« 
necussary to remove the piano action. 1: 
however, was of the large Americau typ". 
The latest idea in America is a very MHfl 
of tho detachable patteru which goal I 
uuder the key-breast of piano, and i ; 
'special studs fitted to the uudersidu of ft 
of piano keys. This player is provided » • ' • • • 
in the middle through which the f* 
piauo pudala when the piano is ' 
When uaed for automatic playing, tW 
turued down from tho side, oi '. 
oporatiug the feeders of tho bellows. 
P I A N O - P L A Y E U 3 . 
[330.]—" Yi i l .KSOU," in letter No-
week's issue, asks what 1 now think 
readers making their owu piano-pin)• •' 
writing my letter iu the " E . M . " for WW. • 
I havo been studying the consti" 
instruments, aud cauuot see any r 
my former opinion. Oiven an " 
use wood-working hand-tools with — 
and a certain (uot abnormal) amottii 
there is no reason why ho shmili • ' 
practical iustrumont. 1 may say tli •'• 
my investigations I am building a p! : . 
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! in view of other people's experience, I 
tempted to put a petrol ongino into 
i M." Our. 
i havo drawings of a Buitablo engine 
I',' lib b il'T, ai the original engine for this car 
, | it satM Ruitlblo f 
.' t In not the makers of paraffin hurnnrs snit-
• i r th« " I ' M . " Car advort'ne in your paper 'r1 
Mr. Smith or Mr. White fill tho wnnt, and 
• stivt dosigns for stesra and petrol ? 
H . 8 . P h i l l i p a . 
U K « / < M 5 H U R ? T M A C H I N E A N D 
T H E X - R A Y S . - I I I . 
Wt now come to tho qnestion-of spark 
. »i .1 «• thi> very ontsot ono mny nay that eacli 
. ' ' i ; f : r^nt treatment. Sometimes it has 
i I to place the balls as near as possible to 
Ihia is highly inconvenient, as thoy are 
• tly in the way ; and further, ono never feel 
" that the tubo is not endangered. A n 
•lit that was in use for sorao lime, and 
1 w 'H, cflllHetad of two pieces of glass 
• o n o foo* long. These were fixed into 
• -.1 wood, which wero grooved at the sides 
• : . i Work "n a slide. Tho balls, which were 
• ' " mounted' on tho glass, conld easily be 
, approach or recodo at pleasure. Final ly the 
; i ' its angi ment was made, and givos more 
• n than nny other yet tried. A B ( F r g . l ) i s 
• (' I'nr 13!in. long by I J i n . diameter. One 
. Hied into a strong piece of wood Tin. by 4 Jin 
• ;btl>ii p i '"rsacJamp,C, which holds it firmly in 
i . The other end of tho glass pillar is let 
• » pi -i of wool at B , and from this a stou' 
" W I, I ) , springs, which carries the ba l l 
r>f apparata* is so moun'ed that Iho ball 
' witk the ball of tho machine conductor. 
k to flu tube can be put on or taken off 
mi a moment, while by releasing C tho 
in : e moved oat of the way, or tho length 
, uk-gap varied at pleasure. This is parti-
v. -nvonitnt in case tho tube is fouud to be 
•!, ai ths spark-gap can bo moved out of the 
I I I tuSo and connections reversed, without the 
yinln'ssof receiving a spark in the process. 
I th»M spaik-gaps is mounted on each side of 
t» una, no that ono or both can bo'used, and 
ui-gap varied on either side as is desired. A s 
M of the balls, experiment wil l alone 
aa*a balla from Jin. up to 3Jin. in dia-
Is tha case of some tubes the brilliancy is 
i by the use of large balls. I n the 
. *o BUS' fay a word about connecting 
l is tats, I h o thickness of the wire docs 
n to l>e of much consequence ; only if too 
•• will no lmigor bo flexible. I t should be 
• • rough mdiarubbor tubing; but the con-
••• •li with the tube requires care. Usual ly 
a laano lic tube a fine spiral of wiro connects 
l»e ar.olea. This is best removed. A fine 
I n llarabbar tubing, about Sin. long, should 
'• MM a wire passed through i t ; at each end 
' • '• I b« a second piece of tubing sufficiently 
I I " i noter to pars over the glass projection 
"i i i ca-h anode. The ends of the wire 
r- » leconneclod with tho two anodos, and 
a of miti.arubber slipped over them, 
h* tho imlinnibbcr tubings fit over each 
better, and the outer one may bo turned 
mnor till the wire is fixed, and thon 
1 over the anode by turning it straight 
, ' " o w take the mi idlo of our tubing, con-
• "anode*, and make a small hole, and insert 
' •" connecting with the (paik-gap. T h e 
1 t.io wires should also be protected with 
i " of tubing to cover it op. B y these 
» I nidi disclmrgo from the end of the tube 
; i"y dmjimnhod if not ontirely dono away 
'l iving now described all the different pieces 
. w as, w , l omo to tho actual working of the 
• ui-t fall, into two divisions ( I ) with piimary 
; " n « . (..) with primary and seoondary 
! ' ' '•«»' .—Hero the bottoms of the jars 
' 1, and the tube is excited by the 
current directly from tho conductors. Tho current 
from the Wimshnrst i», howovcr, fooble, and tho 
larger tho numbor of plates tho lielter. Tl ie output 
further depends on tho speed of rotation of tbo 
plates. I n fact, the brilliancy of tubn eriuals number 
of plsf'e, multiplied by tho speed of rotation. Tho 
brilliaucy is also affoctod by tho fpnik-gap. I f this 
is too largo, tho tubo shows signs of reversal, par-
ticularly if a small-sized one ; if too (mall , the glow 
is faint. Ono spark-gop of J i n . , or two of J,in., 
generally work the best. 
WUk Primary and Ntrnndary Circuit.—Ji the 
bottoms of the jars be joined together, the brilliancy 
of tho tubo is, as we should expect, doubled ; but ub 
the charge is intermittent, the tube is unsteady, and 
smart sparks occur from time to time which are apt 
to bo disastrous. Leydcn jars added Btill further 
increase the brilliancy of the tube, but, of course, 
increase its unsteadiness. F o r varions experiments 
a large number of jarB have been made, and we 
have four two-pint jars , eight gallon jars , two still 
larger, and ono five-gallon jar . The last is affec-
tionately named " J u m b o . " and has a tablo to him-
self, and is troated with due rospect, since, having 
been left in the room during one evening's work, 
though quite away from tho machine, he somehow 
acquired a charge, and when ho was touched 
promptly deposited ono of us on the floor. 
This is said as a word of caution, as it is 
by no means pleasant to be " knocked into 
the middle of next week." Experiments with the 
secondary scon led to some interesting remits. 
Passing the current from tho outsides through a 
large coil of fine wire gave very bright, but inter-
mittent, dishes. A series of experiments were then 
made with various forms of resistances, some of 
which may bo described. 
F i g . 2 is a glaBS tube, fiin. by 2in., securely 
corked, and having a email disc of raagnalium, 
mounted on a wire carried through the bottom, and 
outside to a terminal. Through tho top passes a 
piece of glass tubing with a cork at the end, which 
is pierced with four pins. A copper wire pnsres down 
the tube, and is connected to the four pins with a 
drop of mercury. The outer glass tube is filled with 
oil. T h e inner tube can bo moved up or down till 
spaikspass freely between tho points nnd the di e. 
This answers well, and gives good rosults. 
F i g . 3 is a three-necked retort receiver, also 
partially filled with oil. T w o rods pass through 
the horizontal corks, and are connected together by 
wires to a torminal on the stand. The vertical neck 
has a rod which ends in a magnalium disc. I t was 
thought that as the tube was bianodic the resistance 
should be as well . I t cannot be Raid that thore was 
anv improvement on the original one. 
F i g . 4 is a convenient shape, and consists of a 
The last form is shown in F i g . G. This conBiBts 
of twelve pioccs of glass tubing, each 1ft. long, con-
nected together with indiarubbor, and containing 
solution of copper sulphate. The mounting is an 
0 > IJ 
F i o . 0. 
upright pioce of wood carrying two glass rods, and 
to these the tubes are fixed. A small coil of lino 
wire, not shown in tho figure, is also interpoeod, and 
with tho ipark-gap properly adjusted, the tubo is 
brilliant and iteady, and seldom troublod with 
spaiks. Tho resistances in the secondary act as a 
balance to tho resistance of the primary, which 
is made np of the tubo and the spark-gaps. I f tho 
spark-gap is too small the secondary cannot pans, 
and tho tube is as if running from tho primary only, 
and if too large there are tpaiks at tho tubo inBtoad 
of current in iho Rocondary. When the two circuits 
are proporly balanced the brilliaucy of the tube is 
most extraordinary, and the larger tho diamotor of 
the tulio the bettor the result. Oue word of caution— 
don't leave aiesiBtanco coupled up at ono end only : 
otberwiso it wil l blow up with an a l a r m i n g explosion, 
and Bcatter tho liquid contents in all directions. 
The results of onr experiments are communicated 
in hopes that they may bo nsoful to otherB. 
T . E . E s p i n . 
Tow L a w , B . S . O . , Co . Durham. 
F i o . 4. F i o . 5. 
chloride of calcium tube. The bend is filled with 
mercury, which extends just up to tho bulb. The 
rest of tho tube is filled with oil. The two wires 
pass through corks at the ends of the tubes, and 
park on tho mercury. Many other forms and 
modifications of thcBe wore triod with varying 
results, Oonorally. tho more sparking points there 
wero tho bettor. The principle is the same in a l l— 
viz . , a sparking resistance. 
F i g . 5 is a resistance of ano'her k n d . a n d gives 
much superior results. I t is a U - t u h e Sin. long by 
J in . , and tho liquid used is a solution of copper 
sulphate. Into this two copper wires plunge. Of 
coarse, any acid solution will do equally wel l . 
T H E C A U S E S O F U N E M P L O Y M E N T . 
[351.]—I sutposk I Bhall bo howled down as a 
" reactionary " and a heretic if, in defiance of tho 
miich-belnudod principles of political economy, if 
I maintain that ono of the main—if not the main— 
cause of tho prevalent and increasing lack of em-
ployment is tho ever-extending use of " labour-
sav ing" machinery. W e aro always told that 
machinery produces more domand for labour than 
it displaces. So it does, in a Bense. I t producos 
more demand for stifled artisans to make iho 
machines, See., and more highly-skillod nnd intell i-
gent workmen to manage them. But there are not 
the clasees among whom thero prevnils such great 
want of employment. I see by tho returns of the 
leading unions that the proportion of thoir mombors 
" unemployed " is given as 5*6 per cent.—not a 
very large figure, considering how many causes mny 
conduce to bring men on to tho unemployed list. 
Wo may probably not be far wrong in estimating 
the proportion of unemployment among tho n o n -
union men in the same kinds of employment at much 
about tho same figures. I t iB when we come to the 
immonso mass of "labourers ," br distinguishod 
from " w o r k m e n , " that we find the evidence of 
a much more Rcrious state of affairs. Not being 
organised, and making no " r e t u r n n , " it is iropossiblo 
tonrrive at any dofinito figures to show w h a t pro-
portion are unemployed. But it is evidently a much 
Jargor ono than among the skilled and more or Ions 
organised employments. A n d this is precisely tho 
class whoso labour is displaced, or "savod, by 
machinery. That clnRs depends for its exintonco on 
the conversion of animal and vecetablo food into 
energy by mean of muscle, &c. Whilo the machine 
depends for its power—not, mark, for its existence— 
on the conversion of latent sun-powor, in tho form 
of coal, wind, water, See , into energy, by means of 
boihrs, pistons, &*, Aud it is j u s t the machine's 
independence, as far sb existence is concerned, that 
makes tbodifToronce in ita f avour , ngaiiiRt tho human 
machine, which must be " stokod up ," whether 
working or idling. A Utopian sort of man, who 
could convert a l l bis food. See., into extornal work, 
and did not nrod to bo fed when " unemployed," 
would soon drivn the machino out of exiRtonco, 
bocauso of his in'elligoneo nnd automatic not ion. 
As i t is, it locki as if the " iron man " would drive 
out tho floflh-and-blood o n e - t o the " scrap -heap." 
T o find a remedy, with human nature and the 
condition of so-callod civilisation, appears an i m -
possible taek. I n a really " n a t u r a l " world, 
" s u r v i v a l of tho fittest" would operate, undone 
of the rival sources of energy would disappear. B a t 
civilisation deliberately oncourageB tho survival of 
the mint—from this point of view, the human 
machine—while it goes on, over more and moro, 
encouraging his powerful competitor. Bainiug out-
cry against tho " t y r a n n y of cap i ta l" iB absurd. 
C i p i t a l , a s " I a n M c O u i h l " (lettor 3.11) says truly, 
is merely accumulated labour, and its reasonable 
reward—intorost—is simply its wages. B u t I do 
think a great deal of distress wi l l be averted, and 
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M I R R O R - M A K I N G . 
[307 . ]—IN reply to the I t er . C . D . P . Davies 
(.letter l i l t ) , there seems to he some little confusion 
us to the position of the several curves in order of 
correction, and also as to their nomenclature. T h e 
order, as I understand it, is this, beginning from 
under-corrected aud ending with ovor-corrocted :— 
1. Ellipse j 
Under-corrected 
2. Sphere I 
3. Parabola. 
4. Hyperbola. 
Curve flatter at 
centre. 
Curve equal. 
Corrected ) Curve deeper 
Over-corrected ) at centre. 
Some seem to prefer to cal l (1) the oblate spheroid. 
Both names cannot be correct, as an ellipse (or 
ellipsoid rather) is one thing, aud an oblato 
spheroid quite a different thing. Perhaps some of 
those more vorsed in the muthematics of tho subject 
would tell us what is the correct name for the curve 
which comos first iu the above list, and (if this be 
not an ellipsoid) where in the list the ellipsoid doos 
come. No. 1 is sometimes giveu the name—homely, 
but expressive—of the " pot-lid " curve. 
Now I thud: this explauation should make the 
meaning of my former letters clear. Starting with 
the sphere, and having a polisher of parallel grooves 
and equal facets, a short stroke wi l l tend to carry 
the figure of mirror ttpwunl* in the above soheme, 
and a loiig stroke wi l l carry it downwards. I t 
is possible, though not easy, to maintain such 
a stroke that the figure wil l remain unaltered. 
I prefer then to polish with a stroke of such 
a length that the figure wil l be tending in the 
safest direction—-viz., upwards until the polish 
is perfect, that is, uutil a lens of about l iu . focus 
wil l show no dots, pits, or scratches on the surface. 
Test about every twenty or thirty minutes, to be 
sure that nothing is going wrong. Whon polish is 
satisfactory, then lengthen stroke, and let the figure 
descend the scale until the shadows indicate a 
parabolic figure. When precisely this is the case one 
can only find out by practice, as the parabolic and 
liyperboilic shadows differ from each other only iu 
depth. I have not much faith in the zone test. I t 
is a matter of measuring, aud if the measuring could 
only bo done accurately, a l l would be right; but it 
is a case where an ounce of practical skill and 
experience is worth a ton ot theory. I can always 
recoguiso the parabolic shadows when I see thorn, 
aud even if I did get over-correction I should not 
mind, as I can bring the figure back again ad lib. 
W m . F . A . E l l i s o n . 
[ 3 0 8 . ] — I N N O . 1159 of " Smithsonian Contribu-
tions to Knowledge," M r . ( i . W . ltitehey, of the 
Yerkes Observatory, gives as hia method for the 
prevention of the turn-back edge, trimming of the 
outside facets of the polisher to a half-round shape, 
ao that the extreme edge shall get less wear. A s he 
polishes by hand and face up sizes up to 3Gin. 
diameter, this method may suit " E . t i . A . " I f 
tried, I should like to know with what result. 
Tho best set of articles I have seen' on the 
Reflecting Telescope, working the mirror by hand, 
is as " A . J . P . " (letter 321) mentions, given in 
Amateur Work; but for machine work the Letters 
in the back numbers of the " E . M . , " by M r . 
Waesell (not the lute, plouse), are tho best, if it is 
for tho one reason only, that they poiut out the 
pitfalls, and why they are pioduced. 
E . J . C o p e . 
[ 3 0 9 . ] — M K . E L L I S O N ' S letter (322) is not a satis-
factory reply to 284, I n 182 he stated he could, 
with ccrtahitg and despatch, produce any curve he 
likes perfect to the extreme ed,je of the glass ; while 
iu 322 he says that by tho expenditure of sufficient 
lime and patience he can get a curve perfect to the 
extreme edge. These two statements entirely con-
tradict each other. I t would, therefore, seem to be 
at least doubtful whether he has ever produced a 
mirror whose curve was perfect to tho extreme 
edge. I t is to be hoped that he wil l expend 
sufficient time and patience to make the mirror, 
which ho is to submit to Messrs. Ha vies and Walters , 
perfect to the extreme edge. Let there be no bevelling 
off at the edge. I l i a method of doing this by a file, 
lubricated with soap and water, is certainly now to 
mirror-makers. The extra half or quarter t f an 
hath in the diameter of al l modern mirrors is for 
tho express purpose of providing for tho flattening 
of the curve tit the edge, which it would soem all 
mirror makers are unable to avoid, uud hence M r . 
Ellison's statement that he can overcome this with 
certainty and despatch requires not hia mere ipse 
Jizit only, but actual proof. W . 
[ 3 7 0 . ] — T U B cat is now out! M r . Ellison (322) 
has not seen M r . Wasuoll'a letters. I have felt cer-
tain of this a l l along. I t seems a pity therefore 
that he has spoken of Mr. Wassell's work as he has. 
H a d ho read his lottors, he could uot have done so. 
M r . Waasell can hardly be called a pioneer, for the 
nioneor usually has the saying of the first word in 
mattera, whereas M r . Wassc.ll has certainly up to 
the prosent said tho last, for nothing has since his 
lime been added to his teuchiuge. A l l I have read 
of late years has, in fact, been more or less retro-
gressive. H a d I not felt this, my first letter 
to the " E . M . " would never have appeared. 
T o "deter others from experimentiug iu search 
of further improvomeuts " is, I need hardly aay, as 
far as possiblo from my intention or desire, I should 
bo the first to hail such improvements. I t M r . 
Klliuon has anything to tell, hy all means let us 
hear it, for it is hardly fair for one to belittle the 
work of another on tho ground that ho holds superior 
information which he refuses to discloso. B y al l 
means let M r . Ell ison or anyone else experiment as 
much as he likes, ouly let us hear the results. T i l l 
thou lot not those be blamed who follow the in-
structions of oue who has given them his a l l . 
I happen to have vols. v .—vii . of .Imatcnr Work 
mentioned by " A . J . P . " (321) but had forgotten 
thoir existence. Not getting my " E . M . " till 
Saturday. I have not had time to do more than look 
the articles mentioned rapidly through. A s far as 
I eau see, thoy are well enough iu their way, but, 
I fear, inadequate. T h e information contained iu 
thein is all '• •'. . M r . Wassell's timo. D r . B l a c k -
lock's articles I remember, but lack of time proveuts 
me from looking them up before writ ing. 
O . W a l t e r s . 
T H E E A R T H Q U A K E I N I N D I A . 
[ 3 7 1 . ] — I T is a curioua fact that on the day of tho 
earthquake, Apri l (, al l the priucipal membera of 
the Solar System (Neptuue excepted) were contained 
within less than twelve hours of Kight Ascension 
as aeen from the earth. I n other words, on that 
day a line could be drawn through the centre of 
the earth, either in the plane of the Equator or iu 
the plane of the Ecl ipt ic , iu such a direction that the 
whole of the system (excepting Neptune) would be 
on one side of the line. The following diagram gives 
a rongh illustration of the position. The broken 
line is drawn through the earth. T h e gravitation 
was consequently all on one sido. 
D i d the pull succeed in straiuing the crust of the 
earth and cause the earthquake r I f my memory 
is correct, a somewhat similar state of things 
occurred about 20 years ago at the time of the 
great " blow up " at Krakatoa . 
Ityvecton, Apr i l 8. W . A n d r e w s . 
P A R A B O L I C S H A D O W S . 
[372 ] — S I N C K I wrote in answer to M r . Holmea* 
criticism, I have looked up D r . Blacklock'a article 
in No. 1631 (July 12, 1895), and find, as I expected, 
that his figures bear out m y F i g . 11, which, I 
notice, M r . Walters also objects to. Hi s figures 
are got from actual observation, and agree in what 
I consider the essential property of class C (ellipsoid, 
paraboloid, hyperboloid) uuder test—namely, that 
for the margin of the mirror the shadow travels the 
same way as the screen, but iu the opposite direc-
tion for parts near the centre. I n other words, 
that if the screen is brought across from the right 
(as in my letter), the shadows will begin to show 
themselves at the right edge of the mirror, and at 
a point to the left of the centre. D r . Blacklock's 
Figs. 20, 30, 32, and 31 iu that article a l l agree iu 
this, bearing iu mind that his screen was brought 
across from the l e f t , mine from the right. l i e 
points out two thiugs: ( l ) T h a t he found, as did 
D r . Draper, that the appearauce is much modified, 
according to tho precise position of the screen, 
though the geuural effects are the Bame; uud (2) 
that it is futile to judge by the shadow-test alone, 
and impossible to toll by simple inspection whether 
tho mirror is elliptic, parabolic, or hyperbolic. I 
repeat that m y figure was simply intended to give 
a general idea of the shadow to be looked for iu 
class C , and to draw atteutiou to thoir beiug of an 
opposite character to those of class A . 
May I endorse what " A . J . P . " says about Mr. 
E . A . Francis ' article iu Amateur Work! M y 
early experiments thirteen years ago were made 
from his article, wh ich were most excellent 
Unfortuuutely, 1 lust the suid magazine, uud had to 
depend on my memory of them wheu I took up thu 
work agaiu; hut I found them, as " A . J . P . " says, 
" thorough and able." D r . Blacklock's articles iu 
1891 aud 1895 have boen most helpful—in fact, of 
far more auaistauce to me than Wassail's. 
M . A . A i n s l i e . 
T H E W I M S H U R S T M A C H I N E A N D T H E 
X - R A Y S . 
[373.]—I A M greatly obliged to Mr. Espiu for bis 
excellent letters on the Winiahurat. They are tho 
most practical and instructive I have seen for a long 
time. M r . Esp in would still further increase our 
obligations to him i f he would kindly give in 
diagrams showing how he connects his Bp irk-guin 
and resistances to the machiue and the tube re. 
spectively—e.g., I canuot tell from his description 
whether he uses one resistance (F ig . 0, p . 247), and, 
i f so, to which conductor he connects i t ; or whether 
two—oue on each side—and, in either case, how hit 
joins them up, aud where lie introduces his gaps. 
Moreover, I am unable to discover f iom his iiguro 
of the paired brushes how he fixes them to hia 
frames. 
I n common, I presume, with many of your 
readers, I am anxious to try some of Mr. Esjiin'a 
improvements, aud a diagram Bhowing exactly how 
he joins up his spark-gaps and resistances would 
greatly help us in this. I have a four-plate glass 
ISin. machine, which, at its best, gives fairly fat 
sparks about 5in. or Oin. long, and wil l faintly light 
a tube joined up direct to the conductors, but uot 
sufficient to show the bones of the hand clearly. 
I t will show them when the Loydeu jars are thrown 
iu , but the light is than much too intermittent for 
direct observatiou. 
M r . Bottoue's book on " R a d i o g r a p h y " is very 
good, but it does not help me m this matter ao 
much as M r . Espin's letters appears likely to do. 
H a s M r . E s p i n or other expert seen the article in 
this mouth's (April) number of Knowledge upon 
increasing the efficiency of the Wimahurst by using 
alternate sectors of thm white cardboard t And, if 
so, does he consider that this arrangement is really 
better than that of using 32 metal sectors, instead 
of 10 small metal and 10 large card t The writer 
claims that the alternate-card arrangement greatly 
diminishes brushing, and so increases tho effective 
output. 
1 am troubled in my machine by brush din-
charges between sectors, and also between the ends 
of the comb arms (although they are tipped with 
non-conducting buttons) and the axle, and occasion-
ally between the inner ends of the sectors (tinfoil) 
and the axle, though I have very carefully smooths! 
and polished all parts. 
Nottingham, Apr i l 24. B a n i s t e r . 
' P H O T O G R A P H I C P L A T E S . 
[374.]—I W A S much interested by the letter from 
M r . Godden (340, Apr i l 21) r»_ quick washing 
methods for photographic plates. 
H e may be interested to know that I also saw n 
article on the subject, probably the same one, iu fat 
photographic News, i f I remember rightly, of abo,.! 
a year ago. I tried the method, aud found it*-=-
, client, and have uaed i t frequently when in a 
hurry to get a negative or print finished. There uru 
two precautious which should be obsorved, how 
ever:— 
1. Muke sure that no tiny particles of perman-
ganate of potash are floating about iu the waftt. 
If one of them should barely touch tho flm, .. 
brownish yellow mark is left, which is difficult to 
remove. The permanganate appears to dissolve the 
silver image, BO that i f the ataiu it removed a white 
patch is left. 
I found a Bolution which was capable uf removing 
the brown stain, but with above disadvau'iigo, MOM 
time ago, but forget the composition of it for Ikl 
moment, and have uot the note with me. I v.... 
turn i t up, however, i f of use to auy readers of the 
" E . M . " 
2. Always keep the plate moving while iu It 
solution, aud face downwards. A lloceiilent i in" 
cipitaie it thrown down during waahiu<», ami if 
this once Bottles on the Mm nothing wil l shift it. 
This method of wusbiug is yory convenient *JMI 
on holiday or when developing bromide prints his 
at night, as the time taken iu washing it so Back 
shorter. I have had no signs of its iusullicieuty 
yet, although some wero done last June. 
W . E a r l ; ' 
U P - T O - D A T E M O T O R - C Y C L E . 
[375.]— I - M U S T admit I feel quite agreod with"' 
A . Davui's letter No. 330 and letter No. 107. 
I have beeu eugagod iu my spare time for ftt 
past two years in planning the above out to suit ftt 
requirements of the really poor man's motor-"", 
aud am uuder the impre ssion that no inotor-vehicb 
would auit better than the tri-car, sa it tikes "I 
little room, is cheap to construct, cheap to uj.kc» 
and i mi, and admirably auitod to c a n y two pei 
Tho two frout wheels could have lam!' 
aud the back driving-wheel would require a E>«1' ' 
uaotoi-cycle tiro. Thu front seat supported bye' 
springs ; the buck, or driver's, seat could ke 
bucket pattern or cycle saddle (brooks'*) v 
spring seat-pillar. Tho engine I proposed to I" : 
is ou the D a Dion lines: 3 H . P . water-cooledh< 
natural circulation, having about 20ft, of m 
tubiug just under or uloug the tank, thu 
hold about four to five gallons of water. Spoil"1)!' 
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! to rarry and much less work to do, owing to 
' i f r i c t ion . T h e elasticity of the blados 
pri vonts all " loss of time " through wear 
Alio, it must be much choaper to make. 
! ' i fine-adjustment on this principle for 
twenty years, and, as far as I can see, it is 
. . . I r . ; , j steady as ever. T r e a d l e . 
IK W I M S H U R S T M A C H I N E A N D T H E 
X - R A Y S . 
I .'— FiiOM Banister's letter (373), I do not 
• l.' i t tho plates of his machine (18in. in d ia-
rs lirgo onough to produce sufficient current 
< iHayj to light a tubo-well without driving the 
v I M at an excossivo speed, 
r n i l ly good work, a diamoter of 30in. to 36in., 
'. I '% than four plates, is to be preferred, with 
»• tors per plato, although M r . Wimshurst used 
i 16 in his 12-plate 30in. machine, which, how-
v. was in a gloss case. 
n* leakage between axle and Boctors, and the 
•molves, may bo owing to three reasons:— 
I •-iors too long for s i z e . o f plate, con-
I r . t l y too near axle. 
I be mdt of the Bectors should be wel l v a r -
3pse* iwtween sectors a n d bosses not sufli-
•••:'y varnished. 
» r own machine of four 30in. 32-sectors, glass 
0 
— t 
. ' 
Adjustable Tube-Holder . 
t'T-n a heavy stroam of sparks np to 8in. 
isrt, and lOin. with j a r s ; and with the 
; / tratod), which is a modification of 
' " ''• Wimnhnrst's pattern, I get good don-
I Und , arm, knoe, teeth, coins through 
i of paper, & c , with a Cox's bianodio 
•S Til tube. 
"o radiograph of a mouse (exposure 
•-. < vlott'a lightning plate, tube Sin. from 
"bich tho Editor might care to reproduce, 
adjustable spark-gap on tho tubo-
" " convenient; but unless t i e ends of the 
i Ins marhino to tubo aro well covered np, 
• * I themnolvos coverod with thick gutta-
. » r,.mii.lnrablo loss of power is liable to 
' . '"'Uh "bruBh" discharges, & c F o r that 
* "most prefer the spark-gaps to bo on the 
machine, aB advocated by D r . S. E L Monoll in his 
" Manual of Static Electricity, pp. 131—135 el sea. 
I am sure that wo shall al l welcomo further par-
ticulars from M r . E s p i n , and I shall ho specially 
interested to hear the results obtained from the 
20-plato machine 
B y tho way, can any contributor toll us where tho 
most powerful static machine is to be seen, and 
what are its capabilities ? Wonld M r . Bottono tell 
us what would bo tho specification of tho machine 
to give a 40in. spark, and cost no more than £ 1 0 0 , 
as montioned in a recont number of *' Ours " ? 
There is a large machino at King's College 
Hospital, and a larger ono in tho possesion of L o r d 
Blytbswood. Particulars of theso would he inter-
esting. O. J . R . K i n g - . 
H O W T O I M P R O V E T H E W I M S H U R S T 
M A O H I N E . 
[ 4 3 0 . ] — S I N C E my previous letter, I have ex-
perimented further. Having patched up the leakage 
raontioned, I was able to get a Gin. spark whon both 
jars , which have stood fifteen years, wero per-
forated. I have now rigged up two fresh jars . 
These aro simply two small sauce-bottles, with inner 
coating of water and naked connections of gas-
piping. These were fixed up roughly without 
any particular cloanlinoss, and unvarnishod. The 
result is a spark of 7-iin. Unlucki ly brush discharge 
burst through ono of tho non-conducting balls 
which guard the ends of the collecting-combs. 
This caused violent Ioakage towards the spindle-
standard. I should montion that the atmospboro 
during the above trials was anything bnt dry. 
84, Selby-road. F . W . L a n e . 
S O C I A L P R O G R E S S D U E T O S O I E N O E . 
[ 4 3 1 . ] — F O B the purposes of this briof resume of 
the genernl social progress and incrouso of comfort 
duo to the advance made by Science in the last 
quarter of the 10th century, it may be convenient 
to divide the wholo subject under two main heads, 
the first bringing under review all such Cannes and 
influences as aro directly and manifestly conducive 
to health, comfort, and genoral wollbi ing; whilst 
tho socond wil l be concernod with all those remain-
ing causes and agencies which, though nltimately 
concurring with the former for the attainment of 
tho same end, nevertheless move forward through 
more circuitous paths, and produce tho dosirod efloct 
by a more complex combination of the forces at 
work. 
Tho first division wi l l comprise advancos made in 
medicine, surgery, mattors of public health, and 
general sanitation. The second division wi l l be 
concerned with all improvements in tho mechanical, 
electrical, and chemical arts and sciences, and these 
latter may again bo rogardod under two hoads, as 
productive, that is, of physical comfort, or as pro-
ductive of psychological comfort or pleasure; for 
there can, I think, bo little doubt that a pleasuro-
able loisuro, whoro attained, is tho index of a high 
social dovolopmont, and that all such causes as tend 
to its attainment nro the direct instruments uf 
Bocial ovolution. P u t briefly, this latter subdivision 
will compriso all such improvements in etlitratinaal 
means and processes as aro traceable to scientific 
advance during tho period in question. 
I t is not prolondod that this mothod of classifica-
tion has any particular merits ovor others that 
might be put forward, and especially, it may bo 
remarked that, from tho natural and mutual inter-
dependence of all tho arts and sciences, it would lio 
impossible to arrango any flohomo in which a vory 
considerable overlapping of areas did not tnke 
place. I t is only dosirod and intended to follow 
such order nnd arrangement as may conveniently, 
without confusion or repetition, bring the various 
inventions and discoveries under review. 
Sinco every such invention or discovery has been ai 
frcBh stimulus along the track of progress, I havo 
thought that such progress might lie best followed 
by a recension of its antecedent causes. I f i tshonld 
seom that tho discovory of a now gorm, orthesaving' 
of a few cubic inches of steam at each Btroke of an 
engine, is a matter remote from aoeial progress and 
ovolution, yet the remoteness is only in tho Booming, 
for tho connection will not lie hard to find. 
B a o t e r i o l o f r y , M e d i c i n o , a n d S u r g e r y . 
Though not actually falling within tho specified 
period, yet, Beoing the vast influence it has had on 
tho whole trend of medical thought and practice, urj 
review of recent advances in that domain of know-
ledge could be completely solf-containod and intel-
ligible which d id not at least advert to that, epoch-
mnking book, " Tho Origin of SpocieB," of Charloo 
Darwin , first published on Nov. 24, 1850. This ban 
lioon justly likenodtothe groat work of Copornie.ua ; 
for as tho latter wrought out an "mancipation from 
tho foreahortenings and distortions inseparable from 
tho Geocentric systom, and, by placing tho observer 
on the high vantage ground of a heliocentric u n i -
verse, unrolled before his vision the vast and orderly 
panorama of tho wholo planetary aystom, replacing 
the elaborate "eccentr ic" and "epicyc le" of 
Ptolemv by ono harmonious but varied unity, BO 
did " T h e Origin of Spocios" Bubstitute for tho 
hitherto anthropocontric point of view of tho 
biologist a higher standpoint, from which tho u n -
trammelled vision sweeping backward through tho 
ages, and ranging freely over tho whole domain or 
organic lifo and manifestation, boheld man also as 
taking his part and filling up his appointed place in 
tho infinitely slow but sure working out of a great 
cosmical process. The notion of a " perpetual S a x " 
—thephilosophicaldream of Ilcraclitus—is becoming 
tho common heritage of mankind. 
Ono of tho first effects of this new point of view— 
the looking upon all lifo as a process of " b e -
coming"—has been that heredity has bocomo i n -
vested with a far widor and deeper moaning, and 
the view of morbid modifications in sorios is ex-
tended beyond the individual life, and is looked 
upon, not as tho mere repetition of fixed conditions, 
but more froquontly as ordorly modes of develop-
ment and dissolution, betraying a substantial unity 
under a great disparity of appearances. 
T a k i n g its beginning from Schonbein's original 
discovery in 1S39 t h a t a contagious disosae of tho 
scalp, known em fonts, is produced by tho prosonco 
of a pnraflitic fungus, and continuod and consoli-
dated by the classical researches of Ferdinand Cohn, 
the scienco of bacteriology has now bocomo tho ko7 
to tho intorprotation a m i treatment of many forme 
of disease. 
The first cloarly wronght-out case of a baeioria} 
diooaso was that of anthrax, which was mado tho 
subject of a paper published by Koch, iu which 
paper Cohn also collaborated, i n 1870. Dur ing tho 
last decade of tho nineteenth century, enormous 
advances wero made in tho study of thoso minuto 
organisms, bacteria or schizomi/eetei, and tho 
rosonrches of Cohn, who may with justice 1M> looked 
upon as tho fathor of tho scienco, continuod and 
confirmed by the labours of Pastour, Koch , Niigli, 
K in tli, De B a r r y , and othors, have boon turned to 
practical and useful account i n many directions. A 
now and closely reasoned etiology of diseaso has 
been tho outcome of theBo discovorioa, and upon this 
knowlodgo tho whole system of modern surgery as 
devised by L o r d Lister has boon foundod. W h e n 
Lister took up his professorship in Glasgow, tho 
infirmary of that city is describod as being a " hot-
bod of septic diseaso," yet now, by the application 
of this mothod of "scientific cleanliness," it is said 
to bo as immune from septic accident as tho most 
modern and best-equipped hospital in tho land. 
This mode of treatment, now known after its 
originator as tho Lifltorian mothod, has i n effect 
practically revolutionised tho wholo Bystem of 
modorn hospital practice. 
One of the first applications of tho now science in 
Franco was that of Pantonr to tho dreaded 
"pebiine," or Bi lk -worm diseaso, an application 
which finally led to tho practical afamping-out of a 
scourgo which in thirteen yearn had detailed the 
loss of £120 ,000 ,000 . nis similar investigations 
into the various sicknesses or discaRos of beer and 
wine woro again rowardod by the discovery of 
romodial measures which moant the rodoraption of 
n vast industry from an over-impending danger, 
whilst tho money valuo of tho application of his 
discovories to tho treatment of chicken-cholera and 
anthrax has boen estimated by Frof . Huxley an Ruf-
ficient to cover tho whole cost of the war-indemnity 
paid by Franco to Cnnnany in 1870. Immense, 
however, as was tho value of these discoveries, any 
one of which would havo been sufficient to mark n. 
century, wo find still anothor and moot wonderful 
system of preventive and curative medicine which is 
to bo placed to the credit of this great benefactor of 
mankind. I alludo to his treatment of hydrophobia 
i n men, and rabies in animiln, by a process of inocu-
lation wrought out and demonstrated in action by 
himself. Tho first application of tho treatmout to 
human boings was in 18.85. Tho rostour Institute 
was founded, at which thousands of patients hava 
2">2 E N G L I S H MECHANIC AND WORLD OF S C I E N C E : No. 2117. O C T . 20, lyo,,. 
.. tho e x t e n t of £ 1 , 6 0 0 (o exhibitors. T h i s amount 
wi l l ho divided as fo l lows:—1. A prize of £200 
for automatic safely couplings for rai lway rol l ing 
stock. 2. A prize of . f 'JOO for the best method o f 
testing high voltage electric currents without 
danger to tho operator. U. A prize of £ 1 0 0 f o r 
Use best and most original exhibit of machinery 
o r manufacturing process. 4. A prize of £'200 
for tho best established method of distributing 
healthy anil pure milk in centres of population. 5. 
A prize of £ 1 0 0 for thu best type of popular 
dwel l ing adapted to the climate of northern Italy . 
6. A prize of £ 2 0 0 for motor bouts. I n addition 
to t h e foregoing there wi l l bo givon a national 
prize of £ 2 0 0 to tho puhllC institution or private 
society which during tho last ten years has been 
most successful in the work of reclaiming waste 
hinds in mountainous districts, and in the im-
provements of pasturage. Those special induce-
ments to i ' \ l i ib i t ingwi l l doubtless possossatlraction 
for Bri t i sh manufacturers, inventors, and others, 
who should without loss of time address them-
selves for f u r t h t T particulars to the H o n . Execut ive 
Commissioner of the British Section, 1 and 2, 
(Ixi 'ord Court, ( . ' a n n u n - s t r c i t, London, E.O. 
l'rof. ( J e d d e s , of University College, Dundee, 
tho president, opened the new session of tho 
Manchester University Sociological Society on 
Monday afternoon by delivering tho presidential 
address in the His tory Theatre at the university. 
Under the title " A n Ontfeok T o w e r for M a n -
chester," Prof, lieddes gave a general plan of the 
scheme of studies in sociology which lie puts in 
practice at his own "outlook t o w e r " in E d i n -
burgh. H e defined sociology in thought as the 
survey and interpretation of tho world, and 
sociology in application as the attempt more in-
telligently and effectively to aid and organise tho 
services of tho world. 
T h e following (says .Mr. Tenu la of tho Phys ica l 
Laboratory, Science College. Imperia l Universi ty , 
T o k y o , in Xttturt) may ho o f interest to souio 
readers. A cyl indrical mica chimney o f an Auer 
gas-light is plkced vertically on a varnished table. 
I f wo look through it ut tho diffused daylight 
from a window reflected by tho table, faint 
coloured bunds are seen running parallel to tho 
length of tho cyl inder near both edges. I f 
observed through a Nicol's pr i sm, the band ap-
peal's very beautiful. 
T h o sixth annual H u x l e y memorial lecture of 
the Anthropological Institute wi l l bo delivered on 
Tuesday, October 31, in tho rooms o f the Society 
of A r t s , by D r . J o h n lioddoe, F . l t . S . , the subject 
being " Colour and K u c e . " 
O n F r i d a y week, in tho Ueuthoven H a l l , 
Berl in , under tho direction o f tho Phi lharmonic 
Society of tho C i t y , tho Phi lharmonic Orchestra 
gave a performance on the now violins o f D r . 
Bl.tss, who churns to have discovered tho secret of 
Stradiviirius, Aimit i , and the other old I ta l ian 
violin makers of tho Middle Ages. According 
to h im, the pure and perfect tone which has made 
these old violins H O priceless and so esteemed is 
not duo to the varnish , as so often supposed, but 
to exact mathematical proportion in Iho make. 
D r . Mass maintains that he has discovered tho 
precise proportions of perfect symmetry which 
Stradivarius and Auia l i employed. T o illustrate 
mid test his discovery, the Phi lharmonic Orchestra 
wen: provided with two sets of violins—one set 
consisting of genuine Amutis and " S t r a d s , " tho 
other set oi D r . Blase'I modern imitations. No 
wind or percussion instruments were employed, 
in order that thu tone might strike tho ear iu 
pei-fect purity. T h o stringed orchestra played 
Weber ' s I Horluro to " Kurytiuthe " on one set of 
violins, and immediately afteratn>«fa repealed it 
on the other set. I n the same way they per-
formed W a g n e r ' s Proludo to " L o h e n g r i n , " 
p lay ing it over in like manner. T h e writers say 
tho concert did little more than establish, if 
possible, st i l l more ful ly than over, tho superiority 
of the old violins. T h e Amoi i s and '• Strads " 
gave a far moro bri l l iant tone than tho now 
models, ami showed tho possession of more 
sonorousness. 
W o regret t > note the death of the 11 iv. S . J . 
Johnson at his residence, Mclplash Vicarage, near 
Bridport, on October !). M r . John-ion was well 
known in astronomical circles for his writ ings 
upon eclipses and other astronomical matters. Ho 
was a Fol low o f tho ICuyul Astronomical Society 
for more than thirty-three ye trs, and a freipieul 
contributor to these pagjs . 
M r . A l f red Capper P.iss, J . P . , of Wootton 
Fitcpxine, near Charm-rath, wh:j died o n 
October 1, succeeded his father, M r . Cupper Puss, 
in the melting works at Bedininster, wh ich lie 
very greatly increased, among other tilings smelt-
ing again the refuse heaps left by the Romans at 
Charterhouse. Mondip, with great ndvHiitiige. I l o 
was ono of the early members of tho Bristo l 
Naturalists' Society, boing for many yean 
president of the geological section. H o carried 
out exploration work at Si lbury H i l l , dr iv ing 
borings through tho h i l l . 
Prof . L a n J o u z y , of tho F a c u l t y of Medicine, 
makes tho statement, telegraphs tho correspondent 
at Paris of the Ihnly Tclryrajih, that dogs aro re-
sponsible in a gioat measure for tho spread of 
tuberculosis. T h o disease is not only prevalent, 
but on tho increase, in tho canine sjiecies. T h a t 
we can confirm, from personal observation, and 
we notice, with some regret, the slackening of tho 
police wi th regard to unowned or stray dogs in 
the streets. 
USEFUL AND SCIENTIFIC NOTES. 
L A N C E L O T \ V . T I I U M I ' S U N , I lobart Mills, C a l . , lias 
•ftOBJwJ it psAent f o r a composition o f mutter r e -
moving scales f r o m steam boilers. I t consists in 
<[iiantities to the gallon of -IJlb. of potatoes. 3lb. of 
brown sugar, and one q u a r t of kerosene. I t is said 
to be au excellent preventive o f the formation of 
scale. 
N i c k e l on Z i n c . — I f i t is desired to deposit a film 
of nickel on zinc plates tbe latter should first be 
cleaned with a mixture of chalk and oil, then well 
polished and thoroughly washed. They are next 
fastened back to back and given a coating o f copper 
by being immersed f o r two minutes in an ordinary 
electrolytic bath. A l l the cornier salts are then most 
thoroughly washed off, ana the plates, separated 
from one another by means o f rublter bauds, or 
coated on their backs with paraflin w a x , are brought 
into the nickel bath. The latter is best made up 
f r o m O'OOgrm. of nickel ammonium sulphate, 
2 j0grm. of boric acid and 10 litres of distilled water. 
The current density must he 1*2 ampere per square 
decimetre. After the nickel is deposited the plates 
should be well polished. 
A r t i f i c i a l P u m i c e S tone .—Whi le emery is used 
fur polishing tools, polishing sand f o r stones and 
glass, ferric oxide f o r hue glassware, aud lime aud 
felt f o r metals, pumice stone is more frequently 
employed f o r polishiug softer objects. Natural 
pumice stone presents but little firmness, and the 
search has therefore been made to replace the 
natural product with an artificial one. H i e Schu-
macher factory at Bietighem, Germany, has pro-
duced au artificial stone by means of sandstone and 
clay, designed to be used f o r a variety of purposes. 
N o . 1, hard or soft, with coarse grain, is designed 
f o r leather and waterproof garments, aud f o r the 
industries of felt /and wool ; N o . 2, hard and soft, 
of average grain, is designed f o r work in stucco 
a n d sculptors' rise, and tor rubbing down wood 
before painting; N o . 3, soft, with fine grain, is used 
fo r polishing wood aud tin articles ; N o . 1, of 
average hardness, with fine grain, is used f o r giving 
to wood a surface previous to polishing with oil.; 
No. 5, hard, with fine grain, is employed f o r metal-
work and stones, especially lithographic stones. 
These artificial products are utilised i n the same 
manner as the volcanic products. F o r giving a 
smooth surface to wood, the operation is d r y ; but 
f o r finishing the product is diluted with oil. 
Ningrpo V a r n i s h . — The Uuited States Vice-
Cousul at Hanghchau calls utteutiou to what is 
known among foreigners in China as M Niugpo 
varnish," made f r o m the sap o f the varnish tree 
(li/uts rn-itiviftt-a or Vernix VHUICKI), which grows 
vory extensively in western and south-western 
China. * The sup is gathered in the interior and 
brought to Huichoumin, in the southern part of 
Auhui Province, where it is refined aud then dis-
tributed to all parts of the Empire, I t is sold by 
the retailer in the raw or pure state—that is, tho' 
pure reiiued s i p , and in the p r e i K i r e d f o r m , which is 
a mixture o f t h e refined s u p witn certain proportions 
of " wood oi l ." I t is iu t h e projier blending of these 
that tho skill of the varnisheris shown, as tho colour 
desired, the wood to ha varnished, moisture o f the 
atmosphere a u d temperature are conditions that 
enter mto the pmblem. The uses of tho varnish are 
manifold. Whenever varnish is desired the Ningpo 
kind is used, and is so f a r suj^rior to the ordinary 
varnish of c o m m e r c e as to ba iu a class by itself. I t 
is particularly adapted to floors, table*, cabinet-*, 
a n d such articles as are in constant use. I t is also 
excellent f o r furniture of all kind*, as it does not 
scar easily, and may be scrubbed with boiling water 
without the slightest injury to the very high polish 
of which it is capable. The greatest drawl>aek to 
its uso is the danger o f " lavujuor poisoning " to tho 
workmen who use it. This is similar to " i v y 
poisoning/' and when the sap is hesh is regarded as 
rather dangerous. 
L E T T E R S T O T H E E D I T O R . 
[We. do uot hold ourselves responsible fur tk* n 
our Corr*spotulents, The Editor respectfully rru-rs:- • 
communications should be drawn up as briejly aa pa • 1 , 
All communications should be addressetl to f V Khli.n. 
the K N U L I S U M E C H A N I C , Clement a JJount, C'Un.nu', ;, , 
I'assuyc, Strand, London, W.O. 
*«• In order to facilitate reference, Corrtsp"ndn,tit 
speaking of any letter previously inserted, will tblis\ i 
mentioning the number of the Letter, as wdl as the j-u^p -\ 
which it appears, 
*• I would have everyone write whut he known, k , 
much us he knows, but no more; and that not in ir,.» 
only, hut in all other subjects : For such a, pt rwin trm 
have Home purticular knowledge und cxpencil »- <>i r 
nature of such a IHTSUH or such a fountain, that ui *,. 
other things, knows no more than wh it evrryh«ly <1.-
and yet, to keep a clutter with this little pitt-nav tl J. -
will undertake to write the whole btnly of ffcyafcht: u *r> 
from whence great inconveniences derive their U i j f i • 
•"-Montaigne's Essays. 
T H E S U N . 
[314.]—An I write (Ui, X . , '().'>) there is a pm* 
group on the disc ; the large spot is !>0t()Wir,. JMUa 
N . to S. , and the group over 70,000m. from .N | 
S. Visible to the naked eye with a dark gituM, j : 
should be at its best at the end of tun week, 
F . C . Dennott. 
N O T E S O N D O U B L E S T A R S —ti LV. 
E S P I N 2 0 2 - — N E W P A I R S N E A R T A B 
C Y G N I , 
[315 . ]— I s tke " E . M . " for June ID, Ifttt, rq | 
two sketches, of 8 L y r a ; by Messrs. McH&rg Ufc] 
Holmes, and a request for observations with aim 
telescope. A diagram was accordingly •npaied 
from the two sketches, in which the staca tl 
both were marked in black, and the remains m* utji 
iu red. I had hoped to verify all the Btai . I 
pressure of other work and lack of tint* w . 
prevented my doing so. With the 17{iu** 
mirrors just resilvered, it would take many i 
work to measure and lay down in a dngran 
stars in the group. I t will suffice t«> say n I i 
cannot see the faint and near compuuiuns '•-
shown by M r . M c l i a r g . Mr. Mclfurg's !:urth ftxi 
south points of the field are considerably in •TO I 
t!' and A* >Lyra.' only differ by t\' in Ptxtaifr 
tion, the p. star (i"1) being tho most norther 
Correcting this error, there is a distiuct <9mmtHI . 
to S* at $aV shown by Mr. Mcl lurg , which the lllia. 
shows to be double, perhaps 10" apart. The tin;-',' 
star between <5' and I* ut, roughly, positii.:. . 
from 52 is a coarse triple, as shown bv Mr. MeM..r. 
I picked up a neat little pair p. the field: I 
2m. io'sec. p. t*, 4*b" south of it, and is If 1' 
+ 3G*.'J2f33. Tho following are my measuri'im-:..-
of i t : - 0 ' . 
11)05 S e p t . 9 . t P . D . 2*03 Mags. !»*3 11 -
O c t 2 . . f P . 70'4 0 . :>'03 Mags. *fl H I 
A s far a~3 I am aware, it is not given in B*$ 
double-star catalogue. 
I n my last list of new pairs No. 202 is MttrtfawJ 
as a group of six stars, with possibly twoouV>. 
W i t h the newly-silvered mirrors I have boca*W« 
to verify these, and measure the nearest and faiM' 
as follows : — e / ( 
1U05-01 P . 221-8 D . 10-9 Mags. 8 7 , 15*0 2ia-! ' -
I inclose a little diagram of this pretty group, *' ' 
3 
7 7 - 1 
also the measures of all but the two faint km l ] 
ant companions to A : — 
A13 100-0 17*3' J* = 5fj 
ISO . . . . . . 110*7 6*o'' b • [ J * 
A C ' 102*8 12*3' Cm I }** 
A D 134*8 23*0" 1> -
The place of the shir for 1880 is — 
I t . A . X l X h . 67 9m., Duel. N . 31 
and it lies Cm. U>a. / . and ItV S, of As bri 
jj Cygni . 
T lu: region round T Oygni is a very an 
last year I picked up two new pair.- s^ iM 
and this year 1 have, so far, addctl tlW 
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Live m.-idc a litflo drawing o f tho shirs shown in 
Argclandcr which w i l l cunblo anyono w h o is desirous 
/ V e w J ) o u H t S T a H i 
of olisorving them to find them easily. The follow-
ing are their positions preceding T Cygni and my 
measurements of tho components:— 
Xo. cl . D Mags. 
1 8 7 
8- 9 
8 8 
9- 5 
9-8 
9-6 
9-0 
9-6 
Nights Dale . 
2 
8-8 10-7 
R . A . Dc 
m. s. ' . • 
- 4 33 —31-7 170-1 3-4 
2 - 4 3 - 2 3 1 22-3 3 4 
3 - S 44 -I 29-4 330-3 2\3 
4 - 3 32 +19-0 214-3 2-5 
."> - 1 27 - 2 7 - 3 143-0 3 7 
The general similarity of the pairs, 
grouping together is striking. There 
other wider ones in this region. 
.May I recommend a r.tudy of the wide cluster EC 
V I I . S a t I t l i o s at l h . 52m. N . Dccl . 37" 11', and 
is a glorious object. I t will be easily swept'up 
between y Andromeda- and 0 Triangul i , a little 
preceding a line joining these bright stars. I hope 
to give some account of it hereafter. 
T . E . E s p i n . 
Towlaw, R . S . O . , Co. Durham, October 12. 
•5-75 
2 0575 
2 05-75 
1 .04-95 
2 04-82 
and their 
nre many 
M R . A I N S L I E S A D V I C E - M R . L A R K I N ' S 
S P H E R E O F S T A R S — M R . T W E E D A L E ' S 
C L O C K — E L E C T R I C C O O K I N G . 
[ 3 1 0 . ] — L E T mc'nssure Mr. Hnllis that I am not 
at all querulous. I do not claim the diffraction idea 
as mine at all in the senso of a discovery. Hut I 
hive seen explanations many times that have been 
talked alsiut, and written about, hy the rank and 
lile afterwards brought out by some great mnn and 
attributed to him as a groat discovery. As to the 
-hndow bands themselves, I wil l , if I can, return to 
dear consideration later on. I am at present'so 
situated I cannot give thought to any matters. 
Mirror-makers v/iV do well to pay attention to 
Mr. Ainslic's remarks in letter 310. T h e want of 
perfect polish i« cause of want of darkness of field. 
f»« tarnish on film has samo effect. 'A thin film is 
of little consequence, but tarnish is bad. A H to the 
rouge, the rouge-maker from whom I have obtained 
rouge for various amateurs told mo that such as is 
"applied to plate-glass lievcllers would not give 
satisfaction for optical work, Bad that it. was useless 
to buy any under four or five shillings per pound. 
I think the scratches may result from dust in the air. 
In a town or near a road infested with motor-cars 
tlio dust will penetrate, and I know it to lie almost 
iiii)«*sible to avoid scratches in amateur work. 
Sane rouge will polish in much less time than other 
"amples. 
I presume Mr. L a r k i n , in letter 319, is supposing 
lus star, which bo speaks of as travelling 25 miles 
P s^eenail when it reached the centre of his supposed 
-••here of stars, had already traversed an infinite 
unfaneo licforc entering the suggested star sphere, 
•aee I suppose its rate right through the star sphere 
**aw be always tho same, or nearly so. Because it 
• evident that the acceleration due to gravity would 
eeiitimmlly lessen as Ihc star approached the common 
'entro of gravity. The matter of the star sphoro 
would not as if all were collected at tho centre, M 
Oej "• the attended hodf n an outside the spin re; but 
uiy part of the sphere outside tlin attracted body 
•oeH not accelei.i'e it at al l . I n tho case of 
member, of such a sphere acted upon only by tho 
I inbined gravity of (ho rest, tho members af thn 
"'Minfereiiee wouh'. be moving tho fastest, and 
•i<"-! near the eeii're the slowest, since evidently a 
i»-ly it the exact centre would sustain an equal pull 
all directions. 
When ; , j r TWeedase first doscrilied his driving 
'••^objections to it wore urged, and I oven hoard 
, , " J * " w ' " n bis imagination somewhat. Tho 
' iSouthern C r o s s " disposes of any cavils, 
' • i is pleasant to find so cheap a contrivance pcr-
• a cessfiil. Allow me to congratulate him 
'] ••nun nweoMBS adaptation. 
teonk Mr. Holhs also for his references. The 
paragraph in " Scientific N e w s " about tho cost of 
electricity for cooking a dinner for 65 only amount-
ing to 4s. 8d. is rather instructive. Whon tho 
chairman remarked " It was doubtful whether it 
could lie done by any other method at. nearly the 
cost," ho "spoke snrk.islie.k " no doubt, for I find 
that for Bty household of four people, ami with coal 
at the price I have just bought, it corresponds with 
371b. of coal to rook our dinner. 
I have Ecvcm! times remarked on the mode of 
"making science," Mr. 'ioddou refers to. I f any-
thing is not capable of disproof it, is first asserted to 
be possible, in the next soiitonce it is probable, and 
then " it has Iwen shown." Lot mo commend him 
to a book entitled " Tho Worlds of Space," for a 
fine example of possibilities nnd pinbahilitics. I 
think ho will find it amusing. E d w i n H o l m e s . 
L U N A R M O U N T A I N — E X T E N S I O N O F 
M O O N ' S L I M B - S U N S P O T . 
[ 3 1 7 . ] — T H E inclosed rough sketch may bo worth 
reproducing for the purpose of comparing impressions 
with those of Colonel Markwick. For tho sake of 
tho uninitiated it is well to explain that a projected 
Ilford " M o n a r c h " tho best), fasten it to eyc-
tulic with rublior bands or other simple attach-
ment, under cover of dark cloth manipulated to 
obscure l ight; expose first, at visual focus giving 
about second by cap at o.g. end, kUjfhUjl rack in . 
use finder to obtain centre of field, slip plate 
sufficiently past, the exposed portion, rack in again, 
nnd repeat process till several exposures have been 
made, at each exposure marking tube with a knife-
cut. E a c h mark will then correspond with the 
number of images on your plate. It. is then siuiplr-
cnough to -ilelcrniino which cut corresponds with 
your licst image, and can keep it. for good. B y this, 
means with 3in. nohro. I have obtained photos, 
recently which lioar enlargement b> 2 i in . 1 con-
sider it, worth while trying lo improve further on 
this. For the amateur user of small instruments, a 
collection of such photos must be quite worth 
having. 
I would note that I used telescope with enlarging 
apparatus with low magnifier at cyo end. 
Terra Nova. 
picture or one seen in a diagonal is erect and reversed, 
and that it may bo seen in its natural situation in a 
mirror. The ridge Imlow, nnd the three l iny peaks 
arc necessarily exaggerated a littlo for reproduction. 
There was nnothor fairly prominent mountain im-
mediately S, but northward : they were ridgc-shnped 
with gaps. There was also two very prominent ones 
some distance apart on the N . limb of greatest phase. 
I did not see a trace of extension beyond the sun's 
limb, and cannot sec how it is possible to do so in tho 
presence of the overpowering glare of the sun. M y 
prism only rofiocts about, five per cent, of incident 
light, and when tho tinted glass is applied a firsts 
magnitude star vanishes at night and a brilliant, 
cumulus cloud in the daytime. Tho impressions of 
extension of tho moon's limb into outer darkness, 
nnd of the great, blunting of the horn, arc far moro 
likely to be subjective in their origin. 
A noteworthy fact in connection with the giant 
spot now on the disc is that it covcrB the area occu-
pied by a small group on tho previous rotation (sec 
Mr. Dennett 's report for Sept. 24). The same thing 
happened in tho cases of the great spots of October, 
1903, and January , 1905. T h e comparative qui-
escence of the S. hemisphere amid such convulsions 
is also strange—only 13 groups, for the most part 
vc iy small, seen since Aug. 1 against 32 N . L . ones. 
John McHarg . 
L U N A R P H O T O G R A P H Y W I T H 
C O M M O N T E L E S C O P E S . 
[ 3 4 8 . 1 — A L L O W mc to thank Mr. R . Wickham, 
Mr. S. Bottoms, and others for useful hints. Some 
of your readers may like to know that. I obtained a 
very good screen by exposing a piece of thin smooth 
glass to tho fumes of hydrofluoric acid, taking care 
to protect, smooth side with wax. 
After trying several ways of obtaining focus, I 
conclude that tho shortest road there is by making 
trials. This can bo done as fol lows;—First obtain 
visual focus, then having cut n strip of suitable 
width off half or wholo plate ( I have found 
A S T R O N O M I C A L . 
pee,!—] W A S gre.dly obliged to Mr. Itches for 
his replies, pp. 181, 182. The list he quotes of mags, 
visible with progressive apertures may be theoreti-
cally true, but severe in pract.ico—e.g., how irniuy 
obsorvers can sen the 11-mag. companion to « L y r a : 
with 2'51in. '< My o.g. is 4in. (Photo-Vis.) , and does 
not. show it. I n a 3in. I have tho companion to 
Polnris is very distinct, even with slightiiliimination. 
Since inquiring for a few cxnrnplcs of stars from 
8 to 11 mag., I recollected Carrington'sCircurnpolar 
Catalogue, which includes stars as small as 10',"> mag. 
Ho calls 11 mng. the faintest star just visible with 
his 5in. " by oblique vision whon the illumination is, 
reduced to the utmost." From this it would seem 
that 12 mag. would not bo shown by " C . ' s " 5in. 
with no illumination, though the list nssigns it to-
3-98in. 
I n trying to examine some of " C.'s " circuni-
polars, I nm at a loss for their present positions.. 
The catalogue is reduced to 1855, and it is not easy 
to calculate, by the formula- and examples on p. 29, 
the mean places for 1905. The negative logs, (not 
(logs, with nog. characteristics) are puzzling, and so 
they are in the Brit . Assn. Cat. p. 41, whore the 
computation is rather simpler than " C . ' s . " 
I s there any short way of arriving at the preces-
sion for slurs near the Polo which arc not in tho 
,\aut. .lie, so that the position may lie sullicientlj-
defincd to put the equatorial on the right slur '< I 
have sought, for several, but there aio often several 
stars in the field, and identity cannot lie established-
The B . A . Catalogue gives the thrco annual, 
values (prcc , sec. var. , and pr. mot.) for each of its. 
stars, but the. lowest mug. is 7} , and not many of 
them. Vo l . xlv. of the " Jlnrvntd A n n a l s " seldom, 
goes bolow tho 7th mag. Evidently tho annual 
precession for stars near tho Polo does not holib 
good for long: for Polaris in 1850 it was -4-17-40s. 
in R . A . , nnd for this year the Nautical Almanac 
gives +2G-22B.| Y o r k . 
S H A D O W - B A N D S — M I L K Y W A Y — 
L U N A R R A I N B O W — O C C U L T A T I O N 
O F A L D E B A R A N — S H O R T - P E R I O D 
C O M E T S . 
[350.]—Mil. H . P . H O L M S (letter 300, p. 220) asks 
if I saw nny chango in the width of the shndow-
bniids at l'hilippcville during tho late eclipse. I 
noted no such waxing and waning of the bands ns 
seems to have lieen seen by some observers—only a 
progressive fading a f l rr totality. Nor do I think 
that there was any* real widening. There was, how-
ever, an apparent increase in the intervals between 
the dark strips as tho bands grew fainter; but it 
was clearly due to their shrinking under the growing; 
illumination, and not to any change in the spacing. 
When scon with the greatest distinctness during the 
first minuto after totality was over, the dark strips 
appeared from lin. to Gin. wide, and from Hill, to 
12m. apart. I was able to estimate their orientation 
and direction with fair accuracy by means of the 
square of concrete (about 19ft. by 2"ft.) on which 
my telescope was set up. T h e y lay, as nearly 
as I could judge, cxaclly N . and S., and moved 
duo E . in a direction at. right-angles to their 
length. Both orientation and direction were 
sensibly the samo before and after totality, 
and did not change so long as they remained visible ; 
but before totality I only watched them for a few 
seconds. My station was liotwecn ten and twelve 
miles N . of the central line, and therefore tho bands 
were not oriented tangontially to tho moon's shadow 
—at least, not after totality when the tangent to 
the edge of the retreating shadow at Philip|ioville 
must havo been inclined about 30' to the meridian, 
while the bands lay very close to the meridian, if 
not exactly along it. 
A hour before totality tho wind was duo N . , with, 
perhaps a touch of W . in it—not more than a point 
or so—a gentle but sternly Seabreeze, such as blows 
on that, pact of tho N . African coast with grent 
regularity from 9 a.m. till 6 or 0 p.m. M y station 
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August 28. From tliis date the light mcreuseo very 
regularly, reaching u, inaxinnmi, f*J magnitude, 
November A. Tho interval since tho previous 
maximum, (ictobcr 29, 1904, was "172 day*. Tho 
ikfoint }t*Ah tli£so dales wits *ln> *utn»; tsit#>mii 
Noverrdier 15 and Pwsrwlwr JJ »l*e Ijfht varied 
little liom H'O magnitude; but a t-hatp decline is 
now in progress, and it was 8-0 magnitude Jauimry (.', 
1906. It is worthy of remark that the last three 
ma\iuia have all occurred curlier than tiro dates 
predicted in Chandler's " Ephomerides." 
T Ursiu Majoris'passed a maximum,8-2 Hiaguitutle, 
November l.'i; the interval since the previous maxi-
mum on March 3 was 267 days, which is just tho 
period given in Chandler's " Catalogue." This is 
the faintest maximum during the twenty years this 
star has beeu under observation here. In 1888 it 
rose to Sri magnitude. The last five maxima from 
January 12, 1903, have all occurred at a Inter date 
than predicted in Chandler's 4 4 Fphemeridea." The 
light is now going down, and it was 9"2 magnitude, 
January 8, 1900. 
R Drnconis passed a minimum, 11-6' magnitude, 
November 11. The interval between this and the 
minimum on March 21 was 232 days. ^ 
The transit of Jupiter's Satellite I I I . was observed 
on December 9 at 7.0 G.M.T. No trace of tho 
satellite could bo seen at 7.10. It was lirat seen as 
a white spot Hearing the limb uot far from the 
south polo of tho planet, and rapidly increased in 
distinctness, but was hardly clear of the planet at 
7.30 G.M.T. At 7.2J G.M.T. the shadow was 
enteringon the opposite limb, ami when hulf-cmciged 
showed as a clear black half-moon cut out of the 
planet's disc, and when fully on was clear, round, 
and quite black, Both Satellite aud Shadow were 
bharply defined. 
I have just come acrosH a little Gregorian rellector 
which liears the name "James Short, London," and 
tho numbers i^V = 7. I should bo very glad if 
anyone can tell mo what these numbers mean. Tho 
telescope is llin. in length and 2in. aperture. Tho 
specula are us bright as if just finished, and the 
definition perfect. This page of the E.vnusii M K -
t'ltANic could be distinctly read at a distance of -10ft. 
C. Grover (Observer iu Charge). 
Rousdon Observatory, Lyme liegis. 
T H E R E G I O N O F C L U S T E R H . V I I . 32 : A 
S T U D Y W I T H T H E 17.;in. R E F L E C T O R . 
[728.]—Tins wide-scattered -cluster is generully 
dismissed with a brief notice in m : . . . . . . . guido-
liooks, but is perhaps worthy of more careful study, 
especially as it is situated well outside the < hUuxy. It 
is remarkable for the wide pairs, which give one the 
instinctive impression of some relation one to the 
other. The splendid wide pair AO Andromeda: is a 
good example of this, and a glance at the chart will 
immediately suggest others even without the tele-
scope. In order to give your readers a good chart 
of this region, I have laid down the stars from 
Argelander on a much-extended scale. I'rof. 
Vogel, of Potsdam, has very kindly sent to me 
two transparencies from plates bakes of this region 
for the " Astrogruphic Catalogue," uud tho scale 
of the chart nearly corresponds with the scale of 
the plate, but is slightly less. This will give your 
readers souie idea of the vast size of the photographic 
chait undertaken by the various observatories, since 
our chart only comprises 2' of Declination and 
Sm. of lt.A. From these plates it would have been 
possible to lay down many more stars ; but it seemed 
better to take the stars given in Argehiudor only, ami 
leave your renders to examine the smaller stars with 
their telescojies. The liie'ulu of the cluster will be 
found close to where the 49m. bisecU the 37' Declina-
tion. It is first noted in my observation book, 
1894, Nov. 3, as mag. 8-5, orange red, spectrum 
I I I . I I . This, together with one other star marked 
OR in the chart, and which has a 111. type spectrum, 
nro tlie only two strongly reddish stiirs m tho region 
of the chart that I noted in 1801. There are, how-
ever, some orango yellow and yellowish Btars, of 
which the glorious pairs SO Andromeda- and i ' 17'.i 
arc good examples. , 
There seems to be a distinct tendency to form into 
Streams, among the stars. Some of the streams can 
be clearly traced in the chart, and the additiou of 
the stars shown by Prof. Vogel's plates would 
accentuate this fact. It would be interesting to have 
one of Mr. Smith's splendid photogruphs of this 
region, wheu I fancy thine streams would lie even 
more marked. Perhaps Mr. Smith may be iiblo to 
let us have a photograph. A round ling will U: 
noticed iii the chart. This is the spot where a line 
drawn at right angles to the pairs i." 170, M Andro-
meda-, h 1007, Espin 101 converge. The most com-
pact part of the cluster lies on one side of this, and 
the two great stars AO ou tho other. Round this, 
too, the streams of stars seem to lie concentrically. 
Iu the telesco-te one faint stream will be found ex-
tending S. from tho liici:la, while at the place of 
the circle is a little rhomb of faint stars. 
Let us now proceed to examine the double stars in 
tliis region. The first is— 
(1) 1179, the magnitudes of which are 0-7 aud 
7'7, both of' which i calls white, but which to Rati 
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are yellowish. It has been often measured, and 
was originally detected by Sir W. Herschel. The 
later ineusures all make the angle slightly less than 
tho earlier ones. I have measured it on three nights, 
with the following results :— 
190A-8S 1 1A9-1 
with which we may compare-
r s 1809-3 P. = 1 
I). = 3-29' 
I<I-
100-4 
3-32" 
3-40 X 1831-0 
2. The next star is S 181 rej., which was rejected 
by 2 on account of the faintness of the companion. 
I ain not uwaro of any measures save my owii, 
which are as follows:— ; 
1901-83 D. = 124-8° P . = 20-53" Mags. 8 5, 9 2. 
Two nights. 
There is a. faint cumin f . II at about tho same 
distiiuce. 
3, AO Andioinedie and I' . I . 203. This is a wide 
pair ofsirnlar stars in colour mid magnitude. It was 
supposed from earlier observations that they had the 
.same proper motion: but the observations of later 
dale show that 50 is moving at a higher speed, at 
about lti'4" in a hundred years towards a jiosition 
nearly /'., according to O. Stuinpe.. I do not know 
the projier motion of 1*. I . 203. Perhaps some reader 
could toll us. 50 has a I'CW/K-Y, mag. 12'A (Fspiu 100), 
which I measured:— ' 
1904-73 P. =79-8- D. = 17-9" 2 uights 
This .clones had been previously noted by Mr. 
Holmes, uud unfortunately 1 overlooked his obser-
vation of it wheu 1 published it as one of my own 
stars. I regret this very much, but it is almost im-
possible to avoid such accidents at tunes. If this 
cuiius'ia uot physically connected with AO, it will 
focn a difficult pair a hundred years hence. The 
•TPsMjri is seen on both of Prof. Vogel's plates. . 
1. h 1097. A pair of which h's says, " In cluster, 
no description." There are no measures save my 
own. v 
1905-20 P. = 39-2° D. = 11-15" Mags. 9-5, 11-0 
3 nights 
A neat pair found during the measures 5. Es. 161 
.1 the last. 
19U177 P. = Mags. 9-5, 10-7 43-4- D. = 3'9 
3 uights 
0. North of this by about 14' is a pair of stars 
which I measured on one night:— 
1905-77 P. « 191-9' D. = 30 52' 
7. And in the same low-powered : 
Espiu 228, a neat little pair:— 
1905-79 P. -a 9-5° D = 3-57" Mugs. 97, 97 
3 nights 
8. The lue'ula of the cluster has two small thir» 
near, making a pretty triangle :— 
1905-88 A B P. = 144-9" I ) . •= 54-11" B. = 9-0 
i 1 night 
A C P. = 240-0' D. - 09-18" C. - 9-5 
1 night 
9. At the extreme south of our chart are two pate 
Espiu 102 :— 
1901-85 P. = 204-r D. = 11-1" Mugs. 8-7, l-" > 
% 3 nights 
Which is shown double on l'rof, Vogvl'o phntof-rai.'-
and (10) Espin 103:— 
1991-86 P. = 15-b° D. = 5-5" Mags, (et, H ' i . g 
A little s.J'. is a sim'l a but fainter pair. 
I I . Hough 10. This is the most interesling of •'. 
doublo stars in this region, and most iWncull to 
measure. 1 have measured it on six nights, but wit* 
very discordant results. The following an-all''' 
measures that 1 know :— 
Ho. 1884-50 P. = ]98-5° D. = 2-.'.o Kaga ,*0 , lM 
Ho. 1893-80 T . = 19G-fi' D. = 2-5B" M a g ! . H ' S 
Es. 1905-80 P. » 193-1" D.=2-00 M g . S O, 11'' 
A detaded study of small portions ot Ly'•• 
always interesting, and always profitable, ' 
not la-en able to devote the time 1 intcutl II 
particular region ; but what has been doe 
Hullicient to call the attuution of your roadi I 
and to give them some interesting obketa I 
centre of the chart is on the meridian a! IMS p.t« • j 
the middle of Junuary. The elm fer will 1 e ' 
aliout half-way between (iuiiima Ainlioineih*-;"! 
Beta Tnanguli, 
(The proper motion of P . I . 90S i» given 11 ' 
Greenwich Ten Year (tatulogue. I! is vi i) 
and towards p.) T . "K. Ebpin. 
Towlaw, U.S.O., Co. Durham, Jan. N. 
T H E MOON'S F E A T U S 
[729.]—Mn. Bunitiii.L, in his wry inti 
suggestive letter (No. 042, pp. 47u-i 
of the moon's features, pays me the oomplim 
asking for my opinion. The subject is a vvrj • 
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C o r r e c t i o n s f o r P a r a l l a x . 
—The following ia taken from Main'a ' 
Astronomy":— 
I u this diagram Z represents (he zenith, I ' the 
pole, M the moon at any time, ami Z Q is drawn at 
right angles to P I I ; then— 
Parallax in H . A . = P sin. ZQ x secant (Deo.) 
Parallax in Doe. = Pcos . (P Q + Dec.) xcos. Z Q, 
where P is the moon's horizontal parallax, which 
mast lie taken from the Muiitmil AIMUIUW. 
Of course, the quantities P Q and 2 Q must be. 
computed from Z P , the known co-latitude of the 
place, and from the hour-angle of the moon, Z P Q , 
at the different times by solution of the right-angled 
triangle Z 1' Q, which requires a slight kuowledge 
of trigonometry ; but if either of the correspondents 
who ask-about this coi^ld manage to get a table 
computed for their particular latitude showing Z Q 
and I ' d for different hour-angles, the computation 
would only require the, knowledge sufficient to take 
out sines and cosines from a table and ordinary 
multiplication. I f Mr. Willcox were to do tlus com-
putation and lay down the path of the moon for 
Greenwich and Dublin for various cases, he might 
be able to construct a table which would help him. 
I t need scarcely be said that proper regard must 
be paid to difference of time due to longitude. I n 
computing for Dublin, for instance, the place of the 
moon given for 8 o'clock iu the Xttiilititl AIIIMIHW 
must be taken as for 7h. 35m. T h e sidereal time 
corresponding to 7h. Sam, mean time must be com-
puted, and the difference between this and the right 
, ascension is the hour-angle with which the parallax 
is to be computed, and the corresponding moon's 
place is to be plotted with 7b. 35m. written against 
it. Also it must be remembered that the correction 
for parallax is to be subtracted from the declination 
ill all cases, but added to the right ascension if the 
moon is bofore Meridian, and subtracted if after. 
T h e S p e c t r o - H e l i o g r a p h , 
I wrote a paragraph under this heading iu the 
number of March J I of last yeur aneut the instru-
ment of this name then lately set up at South 
Kensington, and described the results obtained with 
it as pictures of the sun showing at one glance 
prominences, spots, and taenia 1. I n answer to 
' •S tudent" [199, p. 71], and in case the informa-
tion may interest otheiB, I will now add a short 
description of this class of instrument. ( 
A n ordinary spectroscope consists mainly of a slit, 
prisms, and a viewing telescope. I u observations of 
the aim'the slit detaches a small part of the solar 
image, the prisms resolve the light from this into its 
component parts, and with the telescope the observer 
sees all these components from this small part of the 
Sun. A s everyone knows, these constituents of the 
light are seen as a band of different colours crossed 
by dark or bright lines, and if the telescope were 
replaced by a secondary slit parallel to the tirst, only 
one constituent would pass through. F o r instance, 
the secondary slit might be adjusted, and it generally 
is, so that the K- l ine of the solar spectrum falls on 
it, and only the light emanating from calcium would' 
pass through. I f a photographic plate were placed 
behijid the secondary slit, it would receive an image 
of all the calcium m the small section of the sun 
selected by the primary slit, and of that in this 
section only ; but Jf the solar imago is moved across 
the primary slit, every part of the sun falls on the 
photographic plate in turn, and it the plate be 
moved at the same rate as the image travels, 
each section of the image falls iu its right 
place, and there is built up a picture of the solar 
surface taken with calcium light. Thin is the essence 
of the spectro-hcliogruph. There is more than one 
way of coutriving the arrangement, for either the 
spectroscope with both slits may lie kept lixed, and 
the solar image allowed or made to move across the 
primary slit, and tho plate moved at the same rate 
behind foe secondary slit, which is tho way adopted 
by Prof. Dale , or alternatively the solar image and 
tho plate may be kept lixod - t h a t is to say they may 
lie kept lixed on an equatorial telescope which is 
following the sun—and the whole spectroscope be 
made to move between them parallel to the plane 
of the slit plates. I t is this method which has 
been so effectively applied on the Kensington i n -
strument. Though in thu above tho K calcium 
line has been used as illustration, it will be 
readily understood that any line may bo treated as 
described, and since lines aro chosen which are 
j supposed to emanate from a gas under pressure 
photographs arc taken which are thought to repre-
sent inner strata of this glowing gaseous surface, 
so that iu a sense a spectro-hellograph may be 
defined as an instrument for studying the yeuluyy (if 
the word may bo so used) of the sun. 
T r a n s i t I n s t r u m e n t . 
I have never hud actual experience with a transit so 
small as the one Mr. Gumming proposes to use (95, 
p. 45); but with one three times the size I have found 
it possible to get about a hundred times the accuracy 
he demands. Small instruments are to be got. I n 
Messrs. Beck's list, Clark's small window transit is 
quoted at £ 8 12s. (id., and no doubt other firms have 
similar items, or it might be oxpedicnt to consult 
Borne of the dealers iu secondhand telescopes who 
advertise in this paper. Since these instruments are 
made, I suppose they are of use ; but, as I have said, 
I cannot offer personal testimony. I t is assumed 
that Mr. Gumming is not proposing to observe first-
magnitude stars by day only, for i n that case it is 
feared that he will be disappointed. 
M i l k y W a y ' a n d S t a r s . 
The first question in letter 7'.', p. 45, ia not quite 
intelligible to me, I am afraid. T a k i n g M r . 
Wulkoy'a ligure that the declination of the pole of 
the Galaxy is 27 J N . , iu some parts the Milky W a y 
will be 03 from the Equator, whilst at other points 
it intersects i t ; but this information is probably not 
what this correspondent wants. There are several 
well-known maps of the Milky W a y . Boeddickur's 
map made from naked-eye observations, Fastou's 
elaborate sectional map—both probably difficult to 
get hold of, but neither quite as useful perhaps for 
general purposes as l leis's " Atlas Cudestis," which 
depicts the Galaxy among the stars, as does the 
Atlas mentioned in his letter. There are several 
publications of this kiud, and it is difficult to name 
any one iu particular. « 
The measurement of stellar heat referred to was 
made at the Yerkes Observatory by Prof. Nichols in 
molt, and the account was published in the Astro-
j>liys'u-nl Juitnittl for March 11)01. Compared with 
the heat received from a caudle at a distance of 10* 
metres, the heat received from Vega is donoted'by 
the fraction 0-51, from Arcturus I ' l l , from Jupiter 
2*38, and from Saturn 0-37. So far as I know, these 
are the ouly stars whose heat has been measured. 
A research of this kiud was attempted by Sir W . 
Huggius and by Mr. Stone as long ago as 1870 with 
little success, and subsequently, when Prof. Boys 
made similar experiments, but with more delicate 
apparatus, he could detect no certain evidence for 
heat from Cupella, Altair , Vega, and Arcturus, nor 
even from the major planets. 
E r r o r P r o b l e m . 
Mr. O. It . Wakley's problem of combining the 
two parallaxes (110, p. lb) is original, but, 1 think, 
would scarcely commend themselves to mathe-
maticians. The approved method of treating such 
quantities is to form " theoretical weights" for 
each, which are proportional to the inverse squares 
of the probable errors, and then to combine the figures 
with these weights. I u the case given, it is assumed 
that the absolute parallax of B is correct—i.e., its 
probable error is zero, and therefore the theoretical 
weight of tho quautity -0083 is intiuite in comparison 
with that of the other quantity, and combination 
with these weights gives -0083 as result. T h i s is, I 
think, the same as tho comuiouseuse result, though-
the mathematics goes a roundabout way to get to it. 
B u t the result, — 012' + -023", does not mean that 
tho true result lies lietween + "011" and — "035"; 
but the large probable error, -023', means that 
the determination is of little value; in fact, the best 
that can be said for it is that the parallax of star A 
does not differ much from that of star B , so that 
these quantities may be considered equal. 
D o u b l e S t a r s . 
7tu 34m. 23'lUs. Convert this quantity into mean 
tune by help of p. 590 of the M.A. 
7h. = 6h. 58>m. 51 19s. 
34in. = 33m. 54 -43s. 
23s. = 22-1148. 
•19s. = -18s. 
7h. 33m. 8-74s. 
This is the interval iu meuu time that baa elapsed! 
between the preceding transit of the F irs t Point of 
Aries and the transit of the star. Now, the F i r s t 
Point on March 30 transits before noon, and, since the-
astronomical day used in the . V . - / . begins ut noon, 
the transit to be used is entered ugainst date-
March 29, and we take out— 
23h. 32m. 13-23s. 
A d d — 7 33 8-74 
21-97 is the menu time 
[103, p. 45 1 I see that the question 
he has 
about 
y' Andromeda; p been already answered. 1 may 
'add that the most recent measure of 32 Oriouis, 
which is also known as Struvo 728, was made early 
in 1901. Position angle 159 8'. Distance 0-33'. 
T h e M o o n ' s D i s t u r b i n g - F o r c e . 
I am loth, Sir , to put iu my word iu tho little dis-
cussion now going oil between your two able corre-
spondents Mr. Watson and Mr. Whitmol l ; but it 
appears to me that Mr. Watson's misconception 
a r i s e s from his statement [43, p. 361 that the angle 
O M C may be neglected. This angle, to my mind, 
is of the 4 1 essence of the contract." I think Mr. 
WhitmaH clearly shows this in his letter [71, p. 831. 
where he solves the triangle O M I . . 
C l o c k S t a r s . 
I have not the back number at hand that " C . M . " 
refers to; but I gather from his query (202, p. 71) 
that he wants to know how to tiud the mean time of 
transits of stars from their Kight Ascension, A s 
example, we wil l (ind the time of transit of Frocyou 
on March 30 next. it . A . of Procyon from 2ftA, 
The sum 7 5 
of the transit of the star. 
As a slightly different example let us take Spica. 
whose I t . A . ou March 2 is 13h. 20m. 15 30s., which , 
converted into mean time is equivalent to 
13h. 18m. 4-20s". T h e transit of the First Point of 
Aries on March 2 is given as— 
l h . 22m. 18 61s. 
and adding— lab. 18m. 4 "20s. 
wo get— 14h. 40m. 22-81s. 
which means about twenty miuutes to three in the 
early morning of March 3. 
P l a n e t a r y O r b i t s . 
May I refer M r . ' S. McCormack to a paragraph 
with this heading in my letter in the number of 
December 8 lost, which wi l l answer his query 
(173, p. 70). 
K e p l e r ' s F i r s t L a w . 
T h e correspondent who takes his pseudonym 
from this journal must surely be the author tsf that 
inconsequent conundrum which ends u p — I forget 
how it begins—" H o w far, then, is it from Oharing-
Cross to Christmas D a y 'r " I n his letter (8ii, p. 05) he-
has surely omitted several steps in lus argument (! !) . 
i H . P . H o l l i s . 
N O T E S O N D O U B L E S r A B S - y A N D E O -
M E D .32 — i/ C A S S I O P E I A — A N u l W 
D O U B L E S T A B . 
[ 8 8 . ] — M B . E I X I S O N was lately asking about 
measures of y' Andromeda-, and M r. Tweedale has in 
part replied. T h e following is the latest complete-
measure I can find : 
1903-912. P . 114-4° D . 0-4'5" 3nts Biesbronck. 
I give a drawing of the orbit from Prof. H u s s e y V 
obsorvations, by which it will be seen that the orbit 
is a long and narrow ellipse, and that consequently-
7 
there is little change in the position angle except 
when near periastron. Tho period according to 
Prof. Hussey is 55-0 years. I t has completed some-
what mora thau a revolution since O, S u a - , din-
covered it in 1842. Up to .1915 the distance will 
slowly iucrease to the maximuui of 0 (> , the angle 
diminishing by about three degrees. According to 
the ephemeris the place in 1005 was— 
P . 113-0.0 D . 0-50" 
I have lately measured »y Cassiopeia , 
obtained the following results :— 
1906-0794 
•0870 
•09O4 
P. 233-93" 
233-7. 
Mean 1906-036 
aud b: 
5-o4'' 
fl-73 
£•08 
There is at 
The Period 
I t 
233-80 
The distance is now increasing ugiuii. 
present no satisfactory orbit of this star, 
is probably longer than is generally supposed, 
was measured each evening before dark. 
O u the night of Feb.- 17 1 found anout pair which, 
as far as I am aware, has so fur escaped o t h e r 
observers. I t is :— 
B . D . + 39-937' I H h . 59m. 24-5s. + 3!)' I I , I. Mag. J-ti 
I havo measured it on two nights and obLaiued— 
1906-13. P . 108-7'. D . 1-7" Mag. 7-7,91 
I t is 11m. 15s. following and 11' north of I Persei, 
T . E . E s p i n . 
Towlaw, K . S . O . , Go. Durham, Fob. 23. 
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through both sorios, I Was induced to arguo thut 
13 7.1 uud 9-25 inust also stand in aoiuo arithmetical 
relationship to it, while the 11*126 period must show 
tnicea of itself. O n numininir the 33 375 period I 
found that H I deduct one-half of the 11-125 period 
from it, there remain 27*813, which yielda three 
periods of 11-271 or two periods of 13-DOO ; from 
which you will at once sue the close agreement with 
1'rof. Schuster's two figures. Naturally then, if we 
take double the period of 33-370, or 66*751, we may 
say that this long period must be made up by either 
six periods of 9*271, or of four periods of 13*900, 
plus one of 11-125; or as an alternative, of threo 
periods of 9-271, plus two of 13-900, plus one of 
• 1*125, and, indeed, the diagram I made, and to 
which I referred further above, shows this to bo the 
case. There is a 84-750 period extending from 1750 
to 1810*4, which just shows all these characteristics, 
and there are strong indications of its repetition from 
I S 10-1 to 1833 -9. The figures of both main-periods 
show then tho following interplay : 33-375 
- 11-12.) = 22-2 )0, deduct from this 13-906 we get 
= 8*344. Similarly we have 13-901) - 5-502 = 8*344. 
I have so far not succeeded ill finding a similar con-
nection for the tigure -1-768 of the second series with 
any of the figures of the first series ; but this much 
also may bo noted, that the figure 55-5 (or there-
abouts) has also boon pointed out by some as 
representing an extended period, and the above 
figures show how it may arise — viz., 00-751 
*— 11*125 s 55-621), which, as already stated, may 
contain three periods of 9-271 + two periods of 
13-906 years. 
There are some other interesting points connected 
with these figures, which become strikingly evident 
by a simultaneous glauce at the diagrams I made, 
and also those of Prof. Schuster. I wil l only 
mention one, which goes far to confirm my argu-
ment and the interplay shown of the figures for the 
first series. Prof. Schuster has made a diagram, of 
which lie kindly lent me a copy, which shows the 
greatly dilVereut periods for the first seriesascompared 
with the almost supreme 11-125 period of his second 
series. I t shows for the first series a peak at near 
9-25, and auothur at 13-25-11-25, while a small pro-
jection marks the period of 11-125. Prom the 
reasoning above, introduced for the making up of 
tho 611-751 period in the first series, these subsidiary 
perioda ought to stand in tho relation of 1 : 2 : 3 , 
and, indeed, when tho compasses are appbed to Prof. 
Schuster's diagram, this proportion is precisely 
present. 
I t may now be asked, What does al l this figure-
handling lead to t A n d I must confess the main 
point remains to be aolved, aud that is, to read and 
interpret this curious relationship of tho minor 
oscillations, which, contrary to the late Mr. Proctor's 
opinion, ilo hue.' a most intimate connection with the 
main oscillations, aud is not luxuhiitul. 
The matter has taken me somewhat longer to write 
down than 1 anticipated ; but I trust that our Editor 
wil l , for the sake of the interest which this problem 
presents, give it to his readers as it stands, as'! should 
po happy to know that the " E . M . " h i s some 
information about it at first hand. 
A s I write this I have walked away from the desk 
several times to have a look at a magnificent 
prominence since yesterday on the western edge of 
the sun, and which is tho one in size and shape, 
apparently preserved intact, which I reported as 
having been seen in the same position on the 8th ult. 
—i.e., after a complete rotation, it posses now once 
more the western edge. Where the beautiful group 
of banyan trees was, to which I also referred in my last 
letter, is now a group of excited spots passing round 
the western odge, which show splendid brilliant 
eruption prominences a l l round. Yesterday, as the 
group was still somewhat within the limb, it showed 
the prominences in brilliant projection on the disc, 
while a group m the north-eastern region showed 
intense activity by very great distortions of the 
hydrogeu lines, and clearly visible, bright and dark 
reversals of D 3. A l b e r t A l f r e d B u s s . \ 
N O T E S O N T H E S P E C T R O S C O P E — 
J U P I T E R . 
[ 1 H . ] — I a r r i T E agree with Mr. Whitmell's 
excellent remarks in letter 92, regarding letter 78. 
I read Mr. E . Holmes' paper in the Joiirif.il of the 
B . A . A . , "Notes About the Spectroscope," with 
much interest, and enjoyed the last paragraph 
thereof, the tone of which is sound and good. l i a s 
" A Member of the l l . A . A . " a due sense of pro-
portion when ho picks out one or two small 
inaccuracies (to call thein by the worst name), aud 
ignores the many valuable practical hints given in 
the " Notes " to amateurs and others on the sub-eet 
of the spectroscope—hints based on a considerable 
experience with actual instruments'( 
Thou, as to tho suggestion that papers should bo 
read by the secretaries, are we to lose the pleasure 
derived from the personal idosyncrasios and manner 
of each member who brings up a paper. What is 
the object or a WKtiiitt if it is not to coino into 
lersonul contact or sight of the members who so 
tiudly write papers and take the trouble to come up 
and read them i ICaeh meeting would be a dull 
affair if everything is to be read by ollicials of the 
Association for members. I do not often attend the 
meetings of the B . A . A . ; but when I do, I find no 
trouble in hearing all Mr. Holmes has to say. W e 
must differentiate, of course, between the strictly 
scientific paper aud one prepared for the use of 
amateurs; and it is to the latter category to which 
tho paper under reference belongs. 
The lust sentence of par. 2 of M r . E . Holmes's 
letter (91) on the subject of detail visible on Jupiter 
is, in a way, delicious. 
Now, sonic days before I saw this letter I was 
observing Jupiter with a 8Jin. Culver reflector on 
alt. az. mount, which I have lately obtained, aud 
with which I am gaining almost daily some experi-
ence as to what can be done in the way of observa-
tion with such an instrument. I think, then, I 
cannot do better than quote what I put down in 
my notebook recently on the subject of planetary 
work:— 
F e b . 25. Prom Oh. 15m. to 6h. 45m. studied 
Jupiter very carefully with powers 200 and 300 on 
the SJiii . 1 got far better vision with 200, although 
the air was fairly steady. Ono thing 1 notice is 
that the focus constantly keeps changing, so one 
has always to have one's fingers on the focussing 
rack of the telescope. I see littlo or no detail in the 
S. Equatorial belt ; it is a rich brown yellow in 
colour. I noticed certainly a duskiness in one part 
— / . central meridian, I think ; but I cannot see any 
ol those wondrous details figured by Mr. Scriven 
Bolton iu the " E . M . " this week. The Bed Spot, 
however, was not on the visible disc to-night. 
Power 300 does not show the planet with the same 
sharpness us 200, and what one gains in magnification 
one decidedly loses in distinctness. Stops at mouth of 
aperture of telescope improved things only a very 
little. I think, perhaps, a half- inch stop improves 
and steadies definition for both powers. There were 
cirrus clouds over tho sky while I was observing, 
but they help to steady the imago. 
W i t h 300, Sut. L was seen for some little time 
within the disc as a minute brilliant point. A little 
later on I lost it entirely. 
Such was my experience with Jupiter to-night. 
L a t e r on I saw tho close pair of £ Caucri quite 
easily. The Companion to the (Jkurotttoiy gives 
the distance as 1*18*. O n tho whole, I am immensely 
pleased with my lately acquired rcllector. The 
views it opens up of the star depths, compared with 
what 1 have been accustomed to for over 30 years 
•with a small refractor, are wonderful and fill one 
with delight. For variable-star work (among many 
lines) it is an instrument of immense power. B u t ! 
honestly confess that I am quite unable to see the 
details on Jupiter figured by an observer using a 
refractor of less than half the aperture of my 
telescopo. E . E . M a r k w i c k {Co}.) 
Boscombe, Hants , March 3. 
E C L I P S E D M O O N — S P E C T R O S C O P E . 
[115.]—I AM more than a little puzzled by M r . 
Qodden's sentence iu (89) that the " eclipsed moon 
totally disappeared on a sky /wc/.-grouud strongly 
illuminated by dawn of day." Apparently M r . 
Godden expectea the darkened disc to show iu front 
of brightening sky ; but, of course, the illuminated 
sky was betwixt us and tho moon, and about as 
much nearer to us as his baud at arm's length was 
nearer than, say, the dome of St. Paul's. He would 
hardly expect to see the dome of St. Paul's on the 
background of a bonfire on Hampstead Heath. 
Does he really think it worth while tq discuss the 
Mars photographs at all r I do not. 
E d w i n H o l m e s . 
A P R O T E S T — T H E S P E C T R O S C O P E . 
[ 1 1 0 . ] — W I T H Mr. Whitmcl l , I beg to add my 
protest against the E N O . M E C H . being used in the way 
"Member of the B . A . A . " has done on p. 61, L 78. 
Such attacks are mean and contemptible, and ouly 
bring disgrace on " Our " pages. I f anyone wishes 
to grumble, surely they should have at least the 
courage of writing in their own names, and not 
under a title which equally belongs to every other 
member of the society to which the writer claims to 
belong, though personally I do not. Attacks on 
the conduct of Buch a society should bo made to its 
own council, and not to the readers of the K N U U B H 
M E C H A N I C . 
I t may be of interest to learn that Mr. Proctor's 
little work on " T h o Spectroscope," which has been 
for some time out of print, is shortly likely to be 
replaced by one from no less un able worker than 
Mr. Newell, of Cambridge. F r a n k C . D e n n e t t 
N O T E S O N T H E S P E C T R O S C O P E . 
[ 1 1 7 . ] — M K . W I U T M E L L (letter 92)must remember 
that I had the advantage of hearing the paper which 
he says I ought to have waited to read, l i e did not; 
but he is no doubt well awaro that speeches us made 
and speeches as printed ure not always alike. Mr. 
Whitinell will see also that Mr. H . himself in 91 
uot only admits his errors, but thanks ma for 
correcting them. 
As " J . W . O . " asks me for some practical advice 
on the choice of a spectroscope, I may tell him that 
the Browning rainbaud will well repay him for his 
outlay, and will give him fur inure satisfaction than 
fiddling with spoctaclo-leuses uud chuudclier-pnMuv 
even if he buys four pennyworth of wood to put 
them together; the photographed scale is rerj 
useful to identify bunds and lines. I f , however, he 
desires to work on solar prominences, he must go m 
for one of my friend M r . Evershed's spectroscopes, 
I am preparing u paper ou the subjeet for the next 
meeting or Apri l meeting of B . A . A . 
A M e m b e r of the B . A . A . 
[118.]—-I suAia, look forward with pleasure tu 
Mr. Buss's articles on spectroscopes. Wi l l he, as 
far as possible, avoid mutlicnintics—not for my sake, 
but in the general interest r However unsatisfactory 
my own essay, I shall liave done some good, since il 
wil l draw something from Mr. Buss, wlio does know. 
E d w i n H o l m e s . 
M E R C U R Y . 
[ 1 1 9 . ] — T H E following table is calculated *fjr 
Greeuwich Mean Noon, and latitude 58? N . : — 
Date. Elongation. Phase. Sets; •' Sun Sets. 
March. 
(4 
b. m. h. m. 
10 15 •77 7 17 5 48 
13 10 32 •70 7 28 • 5 52 
14 17 31 •02 7 40 5 .Vi 
10 18 14 •53 7 48 5 59 
18 18 30 •45 7 56 0 2 
20 18 19 ' -30 ' 7 59 0 0 
22 17 .39 •28 7 59 6 9 
The planet's brightness is fairly uniform up to tin 
time of greatest.olougatiou (18th iu this apparition,, 
and then diminishes with great. rapidity. H e niai 
be picked up with the naked eye thirty to forty 
minutes after sunset. J o h u M c H a r g . 
y" A N D R O M E D J E — L I S T O F C L O S E 
D O U B L E S - P O L I S H E R - C O M E X . ft, 1900 . 
[120.]—I A M much obliged to Mr. Esplu for the 
Gernum measures of y* Andromeda and its 
e phemoris. I must confess, how ever, that I do not 
put much faith in them. I suspect tie.y *W too large, 
judging by theGreenwich observations of very similar 
date and by present observations iu telescope. The 
German ephemeris gives -5" as distance for 190 i . 
This seems pretty obviously too great. Mr. 
Ellison's tine' 81iu. mirror makes the star wedge-
shaped with power 040. With sj.me power 
\ Cassiopeia' and a Coma- Ber . a ie completely 
separated. The first is -5", the second "4" to *5', 
and the magnitudes are, for all practical puriKises, 
the same. l e t the same telescope, while it clearly 
divides « Coma: l lerr. , -4", wil l only make y- Andro-
meda; wedge-shaped; obviously y* is less than '5", 
a good deal less. T h e Greeuwich observations 
were made in 1901-123 with 2Nin. of aperture, ' 
aud power 1120, and yet with this there is no 
measure given, though in the a me list there are 
many measures of -2' mid one of *10"; in fact, y-" 
Andromeda) is the only star iu a list of 500 close 
doubles where the distance is indurated by a dash. 
Y e t two months earlier (1903 '912) thciGermans gi^c 
it as -45 ! Telescopic evidence at pretmi indicates 
that the distance is far uearor "25"—••3'' than *5". • 
While on this subject, it occurs to me that a few 
measures of tho better-known close doubles may be 
useful and acceptable to tho readers of " O u r s . " 
These measures wore made by means of the great 
28in. refractor at tho Greenwich Observatory, and 
wore published as recently as last Novcmlier. 
Star. ! Epoch . Angle. Disbinee. 
0-] , ••: \ . 
y* Audromedie • 1904-123 
1 Cuncri 1903-28 
u Leonis . . . . ! 1903-26 
> Comai Ber . . , 1903-39 
7] Corouie . . . , • } 1903-40 
n- Boiitis ; 1903-45 
(3 Delphiui ,1903*8 
( Equuloi 1903-7 
t P e g a s i . . . ; , , 1903-8 
113-1 | 
3.55*0 
266-15 
199-2 
10-7 
67-2 
11 H 
•10-0 
' 21-0 
1230 
ProtoMy 
•2—-25 '• 
•tin ' 
•45 • 
.: *4 
• -93 - | 
1-20 
1*21 
•29 
•3 J J 
•2.. '-" 
' G l a d to see " Southern Cross's " letter n p Usher. 
I invented the bread-strip method two years ago. 
" Southern Cross " has certainly improved upon it, 
and his method strikes ono as being parti, ui.nly 
neat. I'lortitt .*• Ours " ! 
Would Mr. It ,His kindly publish B further . (>he-
ineris of comet it 1906 r 
R e v . C h a r l e s L . T w e e d a l e , I - ' . H . A . S . 
K E P L E R ' S F I R S T L A W . 
[121 . ] - K E I ' L E U ' S law, see letter 86, is :.l>;olutcly 
correct, and may be said to bo proven* m Newton's 
S i r r . 1 4 , 1 9 0 6 . E N G L I S H M E C H A N I C A N D W O R L D O F S C I E N C E : N o . 21fi4. 137 
tho cycpif co and wire frnmi until tho imngo of the 
star I M sharply defined also. Tho imago of tho 
star 'n ill then be in the ramo piano fin the wires, and 
thcro should bo no " parallax "—that is, a move-
ment of the oyo in front of tho eyepiece should not 
cause any movement, of the image of tho object 
with respect to tho wires. 
L o n g i t u d e a n d L a t i t u d e . 
[103, p. 102.) This query, though apparently 
simple, is nil her a largo order. One does not know 
how much the querist knows nlrcady, what experi-
ence of instruments ho has had, and what kpirt of 
nn mnrv ho wants to attain. Tbero aro books pub 
hsln d by the Geographical Society—especially one 
called, [ think, " Tho Traveller's Handbook " — 
which would tell him exactly what he wants to 
know, and ho will find many, many paragraphs in 
bark numbers nf tho B t W u n M E C H A N I C describing 
methods nf finding latitude end longitude. Perhaps 
Mr. Ainslio's communication in the number for 
August 10 [31, p. 21] would help him. 1 may 
also call his attention to a letter by Mr. W . K . 
Cooko in a numlicr of some lime last year 
(I will givo the exact reference in a subsequent 
lottor) describing an ingenious but simple method of 
finding time, that is clock-error, by means of a 
theodolite. " Afr i can ," no doubt, is aware that 
" finding longitude" means finding tho differ-
ence of tinio of two places A and B at one and the 
same instant. Ono way of doing this adopted by 
travellers is to find tho error of a watch, by observa-
tion of stars at place A : thon, taking it to place B , 
find similarly the error of tho watch, which, of 
course, must have been kept going all the time, and 
on returning to A again, find the error at that place 
so ns to find the rate of the watch during the whole 
process, and by means of this rate the error of the 
watch on A local time can lie computed at the time 
when its error on B local time was being determined 
by observation, and the difference of these gives the 
difTorcnco of longitude. But if " African " chooses 
to rend the subject in either of the places I have 
mentioned, or in any other, I shall be glad to 
attempt to help him in any specific difficulties he 
may meet with. 
One of tho small scientific (!) items that I have 
come across in the daily press latoly was on the 
over-recurring subject of communication with Mars. 
I t was Btated, on tho authority of M. Marconi, that 
ovory night during the half-hour following midnight 
a message in an unknown tongue is recoived by the 
wireless telegraphy station at Cape Clear, which is 
thought to be an attempt of. those very clever 
persons, the Martians, to open up communication 
with us. Another item to which less exception can 
be taken appeared in the Daily Mail of Sept. 6. A 
correspondent wrote to mention—and the Editor 
thought it worthy of publication—that on that day 
f t noon in London the sun's altitude would be about 
45', and therefore everyone's shadow would be of 
about the same length as his height, which is no 
doubt true, but not exciting. H . P . H o l l i a . 
Its place for l!)00 is It. A. X l X h . 47m. 45s., Decl . N, 
.W63-1' . T . E . E s p i n . 
T o w L a w , B . S . O . , Co. Durham, Sept. 7. -
: N O T E S O N D O U B L E S T A R S — A N E W 
C O M P A N I O N T O n i 3 8 9 . 
[204.]—(>M the night of Aug. 20 I came M M 
the line pair h 1450, which w&4 independently found 
by Otto Struve, and is usually known as ( I S 389L 
I at once saw a small rams, which was nearer the 
primary, and which I had no idea at tho time had 
been generally overlooked. T h a t it should have 
escaped attention so far is very remarkable : but ns 
no mention is made of it in Prof. Hnssey's great 
work on ()(tr> Struvo's stars, I conclude that it has 
remained i .loticed. Tho star has been little 
observed. Dembowski measured it, but his aperture 
was probably too small. Terrotin also measured it, 
and Hussoy with the ; 12in. refractor of the L i c k 
Observatory. My own measures were made in 
brilliant moonlight, and, in consequence, with con-
siderable difficulty, and thoy aro in hotter agree-
ment than I exported. I should think it is a fairly 
easy object on a dark night. The following are my 
results :— 
A B (now) — 
1906 0571 P*.W7-.V D=9-40 ' 
1900 0020 P = 30|-f D = 0 0 2 
1903 GOV) r= .W7T, D = 0 1 8 
mags. 6\5, 12-0 
Mean 190!i 601 300-5 9 - n 
A C 1900 0571 P . 1 9 3 - 3 ' D = 12'23' 0 = 8-5 
1!>!M 0.53 183-0 12-70 
Mean 19l>> 0012 183 4 12-40 
There is a remarkable unanimity about the mea-
sures or thn () £ pair, as the following means taken 
from Prof. Hu a sey's work show.— 
184J-9A P 183-2 — Miidler 
l.StO-09 183-3 12-63 O 2 
1807-81 183-2 12-fll Dombowski 
I 8 M - K J 183-2 12-65 Porrotin 
1893-00 183 0 12 06 Hussey 
(> 2 3.89 lies about 12m. following 1 ' N . of tf> Cygni . 
T E R R E S T R I A L M A G N E T I C A N D S O L A R 
D I S T U R B A N C E S — J U P I T E R . 
[ 2 0 5 . ] — A T tho risk of seeming discourteous to 
thoughtful writer like Mr. (iemmill, I am afraid I 
must pronounce Iho paragraph in letter 120 devoted 
tomyRelf as containing at least ono excellent example 
of hairsplitting. The sentence in my own letter, 
where " solar states" and " terrestrial conditions 
were bracketed together, was not penned without 
due consideration. Tho ascent of a vertical electrical 
current, for examplo, may bo an "occurrence," but 
the state of atmosphere which permits such an 
occurrence is a " condition." As my purposo was 
the Kukittf tayrthrr of certain facts, solar and terre: 
trial, and not tho nibnitr tptt\fyvtf of those facts, I 
chose two similar and highly general terms that I am 
still dense enough to believe were the appropriate 
ones. " I n the central mer id ian" is to be taken 
literally. I f a spot-group is unfavourably placed, 
either from high latitude or the tilting of the sun's 
axis, it attains its only chance of acting upon the 
earth when in tho vicinity of the central meridian 
but when in l o w latitude and the proper spot-zone 
(N. in autumn, S. i n spring) it is carried over t,he 
centre, the favourable position is attained E . 
of the meridian and retained W . of it. D r a w 
a circle of say 18* radius round the centre, and 
the reader may have perfect confidence that any 
outbreak within this charmed boundary that 
can bo detected readily with a small glass (2in. to 
3in.) wi l l bo followed by an aurora on the same 
evening; 13" is an arbitrary limit chosen so as to be 
well within tho mark, which hardly admits of 
precise determination for several reasons, one of 
which may be here stated. The convulsion that 
produces a large spot-group is of inconceivable 
magnitudo, judging from a number of secondary 
results that may, I think, be fairly attributed to it, 
as w e l l as from the actual changes in the group 
itself. Tho aggregate of dark material that c o n -
stitutes the spot-group docs not, give an exact 
measure of the area that is implicated and active 
l : n d e r the very finest definition and with sufficient, 
optical power, hosts nf minute dark points may lie 
seen in the region surrounding the spot, and when 
the eye can accomplish tho difficult feat of resting 
on one of these for a few moments, it is seen to 
change rapidly. I once saw a pore of this kind 
blotted out with the suddenness of an occulted star. 
I t cannot bo too strongly urged that our magnetic 
disturbances are associated with thn initial active 
stage of formation of a solar disturbance or any 
recrudescence thereof—the stage of pores in fact, 
and there is reason to believo from observation 
that a fully formed spot is practically ineffec-
tive, and that where it seems to be otherwise, 
it is in virtue of an active region of pores 
surrounding it. Our two greatest disturbances of 
the prosont maximum were associated with groups 
of pores. That of October, 1903, showod rapid 
changes from day to day, and on tho night of tlio 
3Ist, when crossing tho C M . , got a sudden ncces-
ccssion of strength, making it an easy nn.kcd-eyo 
object on the following day, and then it rapidly 
faded. T h i s character of the group was reflected in 
the magnetic record, which was suddenly and 
violently affected for a comparatively short period, 
and then recovered its calm with almost equal 
suddenness ; while that of Nov. 15, 1905, is within 
recollection, and its description by Mr. Dennett will 
be found in the issue for Dec. 15. I t will lie 
obvious, then, that difficulties of measurement con-
front us when we have to deal with a spot-group, 
plus an active region ; or, in some cases, such as 
Aug . 7, an active region minus the usual spot-
group. Mr. (iommill has not arrived at a correct 
interpretation of my meaning when choosing the 
formation of large spot-groups ns affording suitable 
practice for careless observers. I certainly did not 
wish to imply that magnetic disturbances are con-
fined to these, and did not refer to their tiny begin-
nings (frequently occupying three days), but to that 
stage in their development when little doubt could 
be entertained as to the ultimate outcome. Tho only 
point apparently scored by Mr. Oommill as bearing 
against the theory gives to it in reality about the 
strougest support that he could have offered. The 
breaking out of largo spot groups nenr the centre 
hai been a rare occurrence, nnd the samo is true of 
great storms. The same perfect correspondence 
occurs when wo make n general analysis of all tho 
data accumulated during 1903, loot, 1905. T i m s 
the real energy of the Bun was not exhibited till 
October, 1903, and from September, 1902, till then 
only three faint nurora! displays were noted, ono on 
Aug. 21, and tho I other two on Sept. 23 and 25, 
marking the outbreak on 23rd of the only important 
spot of tho month almost on tho centre o f the disc. 
A succcasion of aurora- accompanied the central 
passage of tho giant spot of October, one on 31st at 
the passngo of the " p o r e " group, three small 
nurorir on Nov. 18, 21, 22, when clouds interfered 
with solar scrutiny, two on Dec. 7 and 9, coincident 
with great central disturbance o n centre o f disc on 
9th, and that is tho whole record for tho yenr. Now 
consult tho diagram on p. 506, J a n . 26, nnd 
taking provisionally the above estimate of 13' 
as a limiting distance from centre, beyond which 
there are slender chances of effective electrical 
action, and liearing in mind that a northern group 
in ns low latitude ns 8' will lie Ihrown beyond 
this limit from about the middle of January to the 
middle of Apri l , and similarly n l iml l l i l l l group 
from tho middle of J u l y to middle of Octolwr, nnd 
combining with this tho greater activity of thn sun 
at certain periods, as shown by the thicker forms of 
groups, tho significance of tho following figures 
may be apparent. They are obtained by my own 
work alone, omitting all doubtful case*. There 
were five auroral displays in thn spring of 1901, nnd 
fourteen in the autumn, when the N . Hemisphere 
began to take the lead in activity, which it has 
since maintained. Increased activity and lowering 
of latitude improved matters a littlo in the spring 
of 1905, when tbero were twelve; but the great 
superiority of tho N . Hemisphere told heavily i n 
the autumn, when there were forty-six, of which 
twenty-eight occurred in October nnd November. 
To this may bo added tlio statement that in Apri l 
and May, 1006, the activity of the S. Hemisphere 
was reduced to a very low ebb, nnd that of the 
Northern, besides its naturally unfavourable posi-
tion, was also in higher latitudes thnn usual, with 
the result that there were no anrone at all in those 
months. Suppose, now, that wo start, with tho 
assumption that I am engaged in tho earnest 
pursuit of truth with my senses pretty keenly 
on the alert to avoid the wasting of cnorgyi 
and even health, on illusions, that my optical 
power (eye and telescope) is of the finest, and that 
in this pursuit I have examined hundreds of spot-
groups in every stago of development, and mnda 
many thousands of measurements, may I , not u n -
reasonably, lay claim to a littlo extra familiarity 
with matters of fart, whatever my theories may bo 
worth '< How can a mere onlooker be said to be in 
this game nt all , much less to be a judge of its 
rules V Suppose I fell readers that, so far as my 
observation goes, I know of no spot-group, active 
and central, that was not associated with nn aurora, 
and that I know of no inactive or non-central one 
that wns so associated—does the question not resolvo 
itself into this : A m I worthy of credence or a m i 
not r I f I nm, how is thn coincidence to tie explained 
away't Bear in mind that a good proportion of tho 
auroral disturbances were expected on the morning 
preceding their occurrence, that my friends here 
were frequently warned beforehand, and the vorifv--
ng of the prediction made them believers for life, 
and that after a cloudy day I have occasionally got 
my first intimation of a fresh central outbreak by 
tho tell-talo glow in the north. A striking case of 
this latter mny be noted, though it is anticipating 
Mr. Dennett's report. Tho medium spot No. 118 
of J u l y returned on August 7 considerably 
reduced, and with a minute pore preceding it by 12'; 
1 continued very insignificant till middny on tho 
10th, when I lost sight of the sun till 3 p.m. on tho 
12th. A small glow in the mngnetic north on tho 
evening of the 10th roused my suspicion, and when 
the glow extended round the horizon on the 11th, 
and with a great conical beam reaching from 
W . N . W . up to zenith, suspicion wns turned to cer-
tainty that I should find the pore expanded to a 
group when the sun reappeared. Engaged as I am 
i n the very middle of a most difficult investigation, 
the above outline of facts is al l that, iu fairness to 
myself or the public, I should submit to their crit i -
cism now ; but. I have been challenged to give my 
own reading of tho riddle, and refusal to do so 
might bo misconstrued : therefore the promise, under 
vrotest, of another letter to be forwarded, Mr. 
Editor, for your consideration. 
At 4.20 a.m. on Sept. 0 Jupiter presented four 
dark markings at intervals of about 8 T along the 
equatorial odgo of the groat N . Belt. They slanted 
forward and southward, projecting slightly into the 
quatorial zone, and there wete two large dark 
masses on S. Belt RO placed that they might have 
formed a prolongation of two of tho N . slanting 
markings. J o h n M c H a r g - . 
T H E M I L K Y W A Y . 
[206.] — T I I F , publishers, Messrs. Turner and 
Henderson, are sending you copies of my books on 
tho Milky W a y and the Infinity of the Starry 
Universe, with a Supplement and Memorandum. 
I would like to call your parliculnr attention to 
tho primary fnct on which my contentions about the 
Milky W a y ate based—viz., the nnomnly of the 
special brightness of the individual stars of all ranks 
in the Oalnctic zone, under conditions which should 
lie unfavourable to individual brightness. This point 
has somehow escaped notice, and it seems strangely 
difficult to impress it upon the minds of people who 
cithor hesitate to judge for themselves, or who 
prefer in any important mittor to look to recognised 
authorities for guidance, [f considered with atten-
tion, however, the anomalous character of the 
feature I refer to will become more and move obvious 
tho longer it is studied, and must eventually compel 
conviction that the stars in tho Milky W a y zone are 
E N G L I S H M E C H A N I C A N D W O R L D O P S C I E N C E ; No . 2 1 9 0 . M A R C H 1 5 , 1 9 0 7 -
59 by four 4'B. Our Editor might spare apace for 
aolutions of those other numbers which you consider 
1 special lv ingenious, • 
• I re urn once more to 11 alloy's comet—this time 
for the purpose of re-telling a joke or word-play 
that-has been told me, l i has been said that a 
certain Pope excommunicated this comet, because of 
the trouble it was thought to bring on mankind. 
I t may bo said, in passing, that thia story is con-
tradicted ou good grounds—which is a detail that 
need not be considered here, because it spoil-* the 
joke; Now someone has suggested that the Papal 
threat }>erturbed the comet, and that these perturba-
tions should he computed, whereby might be 
derived the Mass of Pope Oallixtua. 
H . P . H o l l i s . 
N O T E S O N D O U H I ' J B S T A B S : 3 1 O R I O N I S , 
C A S S I O P E I A , A N D T W O N E W 
P A I R S , £ 1 1 5 . 
[170. j — O N reading Mr. Ellison's letter (122), I 
was very much astonished to think that the double-
star 31 Orionis had heeu accidentally left out from 
Webb's " Celestial Objects." I immediately looked, 
aud duly found it on p, 181 of the last edition, and 
it JS also inserted in the edition that Mr. Webb last 
brought out fourth edition, p. 360. I t i s -a double 
star of which there are not many measures ; but 
what there are seem to show that it has hitherto no 
motion. ' , , 
Some of the wide pairs have been generally 
neglected, principally because, though noted by 
earlier observers, modern astronomers have found 
them too wide to be of any interest, A good ex-
uiiipte is IU Cassiopeia;, which is known as EC h 30. 
It ia t\ui /ucit(a of a pretty cluster, aud is given iu 
"Celest ial Objects," p. 75, under No. 457. The 
only measure-}, as far as I am aware, are H e r -
schol's.: — 
A C 1783-6' P 271-85° 
A l l 17800 , ' .12—16* efit 
* I imagine that the hitter should be B C instead of 
A13, MM the former A B instead of A C . 
1 have mudo the following measure of it— 
B C I W - U . tom-mi* D . m a g * 7*0 n-o 
T w o nights 
A I I 1307*13 P 2 3 p r D iax-42' A o-o 
T w o nights 
The cluster itself is a coarse one ; but there are two 
little double i-tars iu it. T h e brightest star is l i D 
-h 67*—^ 1'. I have made tho followiug measures— . 
A l l 11)07*07 P 100-1 D 2 / T 2 migs . 0-3 1P2 
/ T w o nights 
0 1 ) 1007*07 P A M D 3 - 6 5 mugs. 0-1 11-0 
T w o nights 
A C 1007*11' P 3 H ' 8 D 90-37 T w o nights 
Tho star A lies 33see preceding 2' N of <6 Qanrio*. 
peifC, just 5' south of 0, and 3 itiiu. lOseo. following 
lies the lovely pair £ I I . ' , a star which is not iu 
4*,fift|tartttal Objects." I t is very well worth looking 
at. Both htu-d are yellow, aud apparently have 
slowly widened into an easy object without any 
sensible alteration iu position — 
2T831 29 P I'io-S 1)0-81 mags. 7*3, 7*5 
E s p i u P J O P G l P 1-18-0 1)1-16 
I t cauuot be mistaken, since it is the brightest star iu 
the field, and is ot magnitude 7'0, T . E . E s p i a l . 
Towlaw, K.S.O., Co. Durham, March 8. 
O B S E R V A T I O N S O F . M I R A C E T I . ' 
[177-] — D U - H I N U the recent maximum of ^ l i ra 
Opti, I closely followed the star's variations. O n 
December p't| found M i n i superior to a Ceti. Tho 
following is a record of the principal chauges:—i 
Deo. ( i .—Mira bligbtly superior to j3 Cdti (mug. 
Dec. 11.—Mua slightly iuferior to y Ononis (mag. 
P0) . Star ft+ry ied. 
Dec. I U — M u a equal to > Orionis, 
Dec. Pi. — Mira brighter than y Ononis. 
Dec. l i*.—Mini equal to y Orion is. 
Dec. 20.—-Slightly inferior to y Ononis. 
J a n , P i .—Mira hlightly inferior to y Ononis. 
J a n . I S . — Inferior to i Oeti. 
Feb. 1.—Interior to y Ceti (3'5 mag.) 
Feb. 8.—Interior to h Ceti (mag. 4*0), 
Fob. 13.— Fstimutod Mira as P-i mag. « 
O u M t r c h 1 I estini'itetl Mini as a little .above the 
sixth in iguitude, but it is now low down in the west 
and dillicult of observation. The magnitudes given 
are from Mr. Peck's catalogue. 
The present ina\i inuni has been an exceptionally 
bright one, aud I noticed specially the reddish colour 
of the star at maximum. 
H e c t o r M a c p h e r s o n , J u n . 
North Berwick, Scotland, March 1. 
j B H T E L G E U S E ; 
[178.]—I, iiAVji been, able to get this star under 
critical observation only three timee during the last 
fortnight—on the nights of Feb, 27 and. March 4 and 
•8, T h e first date the moon woe strongly in evidence, 
and as is usual with me iu such case, the star did not 
appear so comparatively bright as it does when she 
is out of the way. I t seemed the merest trace 
brighter than Capelta ; but on tho two later occasions 
Betelgeuse was to my sight decidedly in advance of 
Capella iu point of lustre, and very ruddy. I n the 
early part of the season I intended to employ Pro-
cyou generally as the comparison star; but Betel-
geuse seems to have left him so far to the rear it is 
not an easy matter to do so. 
R i e e l . 
I desire to thank the two gentlemen who have 
sept such interesting accounts of their experience 
with regard to the companion to this star. T h e y 
are in the highest degree satisfactory. After reading 
them, and last Friday night being beautifully clear, 
1 determined to again attack this subject with P . 120 
ou 3in. refractor, but I met with no better success 
thau I experienced years ago. I have, therefore, no 
doubt that my position with regard to London is 
mainly accountable for this, aided, perhaps, by some 
peculiarity of sight. The familiar four stars of the 
Trapezium sparkled like diamonds. 
F e b r u a r y , 1 9 0 7 . 
T h e second month of the year has mani-
fested some striking peculiarities for comparison. 
Not the least remarkable was the windy period of 
19-20th. Although there wm nothing particularly, 
excitiug about the performance here, it aenod to 
make variety after a prolonged interval of compara-
tive calm. Then , iu my last, I alluded to freedom 
from fog. The last day of the month sutUced to 
demonstrate that the in diction has not. yet passed 
into the keeping of ancient history. I have also been 
able to record some brilliant periods, as, for iustaucu, 
from 19 to 21 inclusive. Twenty-one of the days 
were fine, to compare with thirteen in February last 
year, tweuty in 1005, aud thirteen in 1001. U i i n or 
HUOW fell on thirteen days, and the tuna occupied by 
such precipitation amounted to 66 hours, to compare 
with 102 hours thus marked i n February, 10011. The 
mouth's total reached l '4in. ouly, to meet 
2 l8in. for the corresponding mouth last year. I: 
have thus registered for the tirsit two mouths of 1007 
only'2* loin., to contrast with (MShn. for Jauuary-
February last year. This is indeed a..big difference. 
Thirteen times during the month did the tempera-
ture in tbe screen fall below 32', as was tho case 
also iu 190& The thermometer registered 61' on 
the 17th aud on the 27th, aud 2 P 5 ' as the minimum 
of the month ou tho morning of th#) 23rd. The 
m-an temperature of February prove I to be 37*16', 
to compare with 37*8'tor the corresponding month 
last y e a r ; and the general dryness of the atmo-
sphere, with the low temperature, Berved to keep 
the roads in fine form. 
Allow me to thank " M e t e o r " (161, p. 112) for 
his interesting notes ou 1000.. Jlis rainfall totalled 
up somewhat less thau mine—viz., 27"60ju.; but I 
was treated to one or two brisk ami copious showers 
last year of a very local character. With .mo, as 
with himself, November proved the wettest mouth, 
and my share of rain closely approximated to his 
own—viz., 4*70iu. W i l l i a m G o d d e n . 
West l lampstead, March 10. 
T H E J O V I A N U N I F O R M M A R K I N G S . 
( 1 7 0 . ] - - - I T - appears (according, to letter l l o ) that 
Mr. T , E . It . Phillips is not, after a l l , iu entire 
disagreement with my views i n , regard to Jupiter'a 
markings. I n fact, from the cojicluiPng paragraph 
of his letter, we learn 4 1 that tuero is, at any rate, 
an approximate uniformity . . . of light aud dark 
spots along the, E material region**." This state-
ment is quite oppo od t> what Mr. Pnillips has 
previously given us to u iderntaud with inference to 
the asi)*ct and character of the B pntorial markings 
(•»ee E . V O L W I I M U U U A N I C . Vol . L X X X T . No. 2 0 8 8 , 
and 4 4 B . A . A . Juoiter Report," Vol. .xb". Part 3, 
p. 7 8 ) . I f , now, I aud a few others were to explode 
the vexed question of' the objectivity of the Jovi in 
uniformity, we hhould liml him alone in claiiu'ng 
that markings attaining to regularity uud approxi-
mate uniforiiiity do actually exist ou Jupiter. 
I am.not aware that anyone lias ever claimed to 
be the llrst to record the alternation of the S. 10 pia-
torial light aud dark HO -fa, and 1 ipiite agree that 
this alternation is a well-known phenomenon to the 
few who have ob erved it. 1 was pleased to read 
the confirmatory passage where it is stated that tho 
alternation m question constitutes a sort of u n i - ' 
fortuity along the zone ; hut iu connection with this 
statement I certaoily do not agree that " we all 
know this much iu common." Have wo to iufer 
from this remark that the existence of an H piatorial 1 
unit'orm ty has long been a generally recognised 
fact'*' .Since, if we have, such m >ditiod statements 
would almost necessitate a withd- awal of one or two 
of Mr. .Phillips's previous remaiks upon this ques-
tion. Uuti l recently Mr. Phillips has Htoutly main-
tained that 'E matorial marking's could not possibly i 
possess durability either of form or of outline, and 
** in cuHsct{t(cncc of Ihta- vutvi 'uU'i'itblc pt'opcr MutiuUH, ! 
their ({tsttiucc-x /rvin one miutUcr are not con* \ 
ntant. , ..... These J'ttcts make- any truck fti.i~ 
position." as. regards the- uniformity under dis-
cussion M impossible for any Unyth t f time. . . 
( " 1 J . A . A . Jupiter Report," Vol. xii. '..rt 3, p. 78.) 
T o what exteut, however, Mr.' Phillips has since 
sought to modify his views may be judged from the 
above quotations of letter 116. With refers nee to the 
" proper motion " of tbe S. Kquaton Bp Ota, if lie 
is of the same opinion as Mr. Qeaning—namely, 
thut there is as much as 20 aecouds difference HI the 
rotatiou period of many of these spots —then how 
does he account for the durability of an approximate-
Equatorial uuifonnity, such us is asserted in 116 r 
Mr. Phillips might be interested to know-that as 
yet 1 have not altogether discarded the l ' jn . iu pre-
ference to the 10|m., for the obvious reason that 
the details seen ou Jupiter with the latter are most 
assuredly visible iu the former. A good tiro, re -
fractor will show (to anyoue with keen and trained 
vision) everything that can l>a seou on Oupi tc with 
a first-rate lOiu. reflector. Hi s quotation. Mi. n:tore 
(third paragraph, 115), of a statement .' mail.) some 
time ago bears bat little weight upon o » at '.meut. 
Aud now as to Imj suggestion that the uniform wisps 
may Bimply be a-contrast* effect, duo to the uniform 
arrangement ol the Equatorial white spots. W i t h 
an I 8 | i n . Calver retioctor (of tho Cecil Duucombe' 
Observatory) I still see the uniform wisps pretty-
much the same as they appear iu the 10 Jin. anil the 
4jliu. B u t it has yet to bo demoustrated beyond 
doubt that a small aperture has a greater tendency 
thau a large oue to give excessive contra*^ I i to* 
general surface features on J upiter, and if • w ; 
produces many spurious markings. Wert 
merely an etfect of contrast, we should, ' ' 
generally see them as broad and tfffui 
Many oil the fainter .tuien, however, ftp] .* u i e r 
good definition, as narrow aud fairly baaJ ti ' 
are visible wheu the ad jacent white ap0tl Mf nut. 
They issue from the dark spots a long xoth great 
belts a» . l ine s , and uot as mdetiuiu ranodg' ,. rid 
since they are visible alike iu lustrum u U up to 1 S H > . 
aperture, oue cannot say that the contrast tkeorji id 
at all a favourable one. 
Tho wisps crossing the zone at right angles 
belts, are .of a ditferent nature to, aud ha v. 
pareutly but little connection with, the 
uuirorui wisps. These vortical 1 wisps are uxuff 
broad, exceedingly diii'used, and fairly I ;o • j • 
objects. There are bat few of them. • . .r, i-ud 
th.sy are not always visible. They fr« oeutly m tke--
their appearance at'times when the imfor-ULty j * 
especially marked. En regard tath<- • • uifenrOn 
wisp-*, some of these are oc aisioir-'.y itigl dis-
torted, but never to tho extent' P*;-1 m gl .. ho in-
ferred, from Mr. Phillip's, account, &tt< 1.) their 
variation in bieadth and strength, the o.i .^umity is* 
not here eoncerue 1. 
There are twenty-four dark spots along the 5ft 
edge of the S. Equatorial belt. T h y number c o m » 
prises both tho darker series aud th aoit'-r series^of. 
spots. A l l the spots, however, vary ft go >d deal in' 
intensity, so that in some regions it is often diffi-
cult to distinguish the fainter series from thesiarker 
aeries, especially since there are fro pieut iustauces-
where. one or two of tho so-called fainter spots 
appear temporarily dark and moo- prominent thau 
their neighbours. Judging, from t , fourth para-
graph of 115, Mr. Phillips evid-. i lv expect* the 
l i f ty - minute spola to iuvariably t .mstitute the-
darkest marks iu this region ; but this is not always, 
the case, however. Se* oral of the j spots may have 
been watched to pass tt < c -utral m uadiau in fairly 
regu ar succession, 'x \ere wilt then probabl; 
apt>ear a break iu the r gular order of inte -isity o: 
these spots. The next lilty-iiunutu spot due to tlr 
meridian may bo one of insiguilicauco, preceded or 
followed by a darker one than itself belonging to the 
fainter series. 
The average interval between tho C M . transits of; 
the Hpots b-jlongiug to the darker series is, u i u 
doubteilly, lifty muiutes. This inlervul bi freipumtly 
somewhat, louger or shorter as IIM* case may lie^ 
more especially when tho spots ftre pU'-.ed at iu t*T-
m':diate longitudes to tho S. TemjfMat.) ew . ' J . 
letter 08). - S o r i v e n lio^-.n. 
dlyde Park, Eneda, M u c h O . 
T I M E T A B L E S I N T H E N" \ U H C ' . ' . 
A L M A N A C . 
|1S0 . ]— U A V I N O for -some time hem ; ... i ,r 
the question of the v irious terms <;•: .; 
uoinical ami nautical works, 1 finally argtfe<1 he 
matter sattelactorily for mysell. Th lnkh 
]uiihaps some of your c in-espou-Vui s • . . 
thick-headed as myself, and sec; • 
coutiuually asking questions Opuoti ~ • 
subject, 1 herewith enclose what C wi ' 
the in itter on my own brain. If it nj 
factory to you, 1 hopo you will make u-n. I 
T h e bogiuuor must first realise Ihut for astro-
nomical purposes, the dome of the heaven- i I divided 
iuto 21 longitudinal divisions or hours (sub*»iv"»**l: 
into minutes aud seconds) the 0 or \ K f V . drj winch, 
lies iu the constellation Pi-.ces, in what Called thn. 
4 1 First Point of Aries ." T h i s pouai v. . rraerly 
in the latter constellation. 
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• l BOO in S » L » W , Iho roar display of 
prominences, whore somo activo .spot-
io pnssing away, giving mo a tensing idea 
. it might have been soon " in N . L . W . a fow 
nofnre, but for tho persistent cloudiness. 
I active spot-pairs wore also "discovorod" 
i.-nfly a standard expression in America for 
v. l i' h arc p;.lpabln to anyone), and tho best 
••bowed considerable activity, with bright 
... ;::-*:ut f i t detleetioiifl, and tho faithful 
i appeanmoe of dark IV,. Tho week 
, • v.v:- truly a trying one to an enthusiast 
. », A l b e r t A l f r e d B U B S . 
. . .ou-oii-Mci>ey, Apri l 14, t 
IS O N D O U B L E S T A B S - 6 C A N C R I 
O T A C A N C K . J A N D P A I R — 1 1 6 5 5 A N D 
2 S 7 * - i a O O M J E . 
G C A M ni .—This iaan orango 6-magnitude 
•.lunted in a boautiful low-powored field, 18 
ttos following ,3 (ieminorum and 12' south of it. 
, i mentioned i n " Celestial Objects " on p. 55, 
. i i . " Birmingham " noted two somewhat dis-
tal mmitiv. As far as I am aware, they have not 
"i In been measured. I lately, thorefore, looked 
it up and measured the eomitet as follows:— 
1907-230 A B P 187 2' D SWT 6-0 12-0 
•235 187-8 110-14 
1007-230 A C 80-8 78'Gl 5-0 110 
•235 81-3 78-60 
lotaCancri (S 1268), "Celest ial Objects ," p. 56. 
The colours to me are always yellow and deep blue, 
tod it is a lovely pa ir . itke .; "ygni, tho stars seem 
to be relatively L x e r i , There are, however, no 
• sine,. in the telescope in a low-
• I WW ' stars will be noted North 
Thi 11 i -t away (48soc. preceding 
. f lata u '"••end to be a pretty little double, 
OS hitherto apparently escaped detection. I 
leararea it with the following rosults:— 
. P 7 2 - 3 ' D2-20 ' Mags. 0-0 10 0 
I 2 72-6 2-80 9-0 10-5 
i.is star was dividod by X into 0-4 and 
n 1928, since which the two B»nrs have 
loted up (Lewis 0-30, 1905). I t is there-
.i difficult object, and March 20 I could 
• it. On March 28 it was well seen as an 
sd star; l m . 49s. />. is the little pair h. 2577, 
aich Herscbel gives -
i \ 18***7 D . N l l a g a , 9, 10 ; "delicate." 
. day MS. catalo • i I accidentally entered this 
• with an error •< 20' in Declination with the 
X that I could Lad i t : but in examining the 
irs in the neigi,!., • ., I found that the star 
H.D. •»- 28'-2010 wnsdounio. O n re-examination of 
'he place in the M S . , this turned out to bo /»'» 
star. I measured it on two nights, as follows:— 
' ;i7-230 P 178.;°' D 3-40" Mags. 8-8 11-0 
235 183-8 iOO 9-0 11-0 
lorschel measured the anglos of his stars, but 
nh estimated the distances; and it is a 
• e l l - known fact that the latter were i n -
• iriably much •wfrf.mlud. Although my measures 
u t dise-rdunt in a n g l e , there seems to be little 
i ulit that the pair is ..ow muoh closer than in 
I ••rschel's ' - I T . . : . 1. hope i n . re t another series before 
' •.. . e '. the west. The star 2 1555 is given in 
• •bjeeto " on p. 236, and its place for 1900 
.. lh . "10m. Dccl . N . 28' 20'. 
H * 896) "Celest ial Objects," p. 80. 
in strrr.g moonlight, and a somewhat 
1 -..as surprised to see a eomn, which 
• tb have escaped Webb and others who 
-erved thn pair. I have tho following measure 
••f it and of the original pair. 
1907-235 A B P 54 -3 D . — Mags. 4-5 12-0 
238 '.3-7 35-00 — 11-5 
2 « 31-83 — U-Q 
I W ' Z W A O 187-1 Ot-46 C = 8-0 
238 1 •.;;-.» 01-86 
I ii iv» lately ted the extension of ray M S . 
•of known doublo stars through 5'—viz., 
a.. r 25' to +• 30'. I t contains 874 known 
is, . . tliw wil l give an idea of tho vast 
number there are in tho heaven*. T . E . E s p i n . 
'low L a w , K . S . O . , Co. Durham, Apri l 12, 1007. 
T H E S O L A R A P E X . 
[294.J - I N the reply if Mr. Hollis (letter 226) to 
ifSt A. W. B u i r c l r . ,„ . i i , as to my determina-
tion of the sol ar fipn> .o work "Somo Elements 
t the Cniver;- i r , ! . , Unexplained" (see 
'! . . M . " p. 185), i t • i I hat I do not give any 
;;:.'-'t that tho or - . ..nes the sun's path on 
-ev. 17. But if tin sun's apex be K . A . 234', as I 
»tn, then wheu the sun is at H . A . 234'tho earth 
uist then be crossing the lino of the sun's path. 
I " the same way. if the determination of the solar 
|.ox which Mr. Holhs favours (ft. A. 276°) bo correct 
" V-n the sun is at I l . A . 275', which is on Dec. 28, 
the earth would then be crossing tho sun's path. I 
dovote Chapter iv. in Part I . to proving from 
shooting-star radiants that tho Bolar apex must be 
H . A . 231'. And tho whole of Part I I . is devoted 
to further proof from tho movements of tho moon's 
npsidos -a matter which has never been attemptod 
to bo explained since Newton and Halloy failed iu 
their efforts to traco tho cause, and especially as to 
tho reason for the frequent backward motion. I n 
future parts I hopo to give sevoral other ways in 
which the solar apox can lie locatod, and placed 
beyond tho possibility of doubt. I am therefore 
thankful to M r . Hollis for his ciiticiam as indicating 
where I neoil strengthen my argument. 
A . B a l d i n g : . 
T H E M O O N . 
[ 2 9 5 . ] — L E T me thank M r . (ioodacre for his reply 
(208; to my lottor (228) in reference to tho clofts of 
Reaumur, and for his valuable sketch of that forma-
tion. A l l very helpful and oncouraging. No 
wonder, however, I could not make out that cleft! 
Sti l l , the more fact of having a definite object in 
viow lends an interest to one's telescopic work ; and 
I have yet others on my working list still awaiting 
solution. 
B i l l y a n d H a n s t e e n . 
Tho atmospheric conditions were perfect hero on 
the evening of the 26th of last month—one of those 
rare occasions when high powers can be employed 
with advantage. T h e moon was then a littlo over 
twelve days old, with Bi l ly and Hansteen 
favourably placed for observation. With a power 
of 170 I at last succeeded in detecting that delicate 
cleft-like marking, referred to by Elger , as connect-
ing those two formations. A severe test for a .'([in. 
o.g., nnd one that has taken me over five years to 
accomplish. 
Bi l ly is in some respects a miniature Plato, 
have the same dark and apparently unbroken floor. 
But at times of best seeing I was conscious of two 
very small bright spots near tho southern end, nnd 
wide apart. What does M r . Goodacre make of 
those ? 
Memrnim.—There were two feature which at 
once arrested the attention when observing this 
formation on tho same favourable occasion—viz. : 
(1) T h e remarkable humpod or arched appearance 
of the floor, and (2) a broad white streak on the 
west side, a little south of the centre, and extending 
towards the eastern boundary but not reaching it. 
This streak is new to me, nor can I find any refer-
once to it in my books. I t was most unmistakable, 
and resembled the light-streaks of " Archimedes," 
as seen under a high B u n . I think this is worth 
some attention. 
Croydon. H . H . 
T H E S A T E L L I T E O F N E P T U N E . 
[ 2 9 6 . ] — M Y letter on this subject was certainly not 
written to controvert M r . Hollis, since it appeared 
in the same number. 
I t did not strike mo there was any Btrange con-
trast in the two letters, nor do I now think we hold 
vory different opinions. I do not think the satellite 
can bo " observed " with the smaller instruments. 
Indeed, I find that it was only with tho 4,jin. it was 
seen on successive nights. I expect it wants loin, 
to be steadily visible, and less aperture only cntches 
it from time to t i m e at elongations and on 
exceptionally clear nights. 
I note Mr. Hollis rcgardB 6-5 mag. as the faintest 
visible with unaided eyo. I think, generally, a 0th 
mag. is aoceptod as tho limit, and if wo accept this 
the other magnitudes must also be altored to the 
name extent, n 12in. showing 11 !>. M r . FarkhurBt 
has different Bkios to what we are familiar with in 
London, where I find 275 on 12in. not at al l so 
effective as 000. When I saw tho satellite with 
9in. I used 650. * E d w i n H o l m e s . 
R E F L E C T I N G T E L E S C O P E . 
[ 2 9 7 . ] — M E . W M . F . A . E L L I S O N ' S reply (508) will 
be greatly appreciated by a largo number of reedefs. 
T h e method of selecting a suitable pieco of polished 
plate for UBO as a flat is particularly valuable to tho 
inany amateurs who are interested. 
I fear the capabilities of many good mirrorfl aro 
hopolessly handtcappod by a haphazard system of 
securing any odd pioco of polished plate, and roughly 
shaping it to serve as a Hat. 
W i l l Mr. Ell ison kindly explain more ful ly the 
simplest efTectivo way of viowing the Newton's r ing 
interference bands, and also Bay whoro suitable 
pieces of plate of the size he mentions can be pur-
chased ? 
I behove tho performance of a great number of 
telescopes can bo greatly improved by removing tho 
present flats and substituting others seloctod and 
shaped on tho lines Mr. Ellison suggests. 
A short time ago I purchased a reflecting telescope 
with a 9)in. mirror, originally by Wi th , but re - , 
figured by J . Linscott, Ramsgatn, and a flat formed 
out of plato glass, selected, no doubt, without any 
tost whatever. 
I t was distinctly stated by the vendor that tho 
flat was defective. As might have been expected, 
the performance of the mirror, in con junction with 
the faulty flat, was by no means satisfactory. I 
then removed the fiat, and rcplacod it b y a l j i n . 
" C a l v e r " in a position on tho axis of tho mirror, 
where it received the whole cone of rays. T h e 
alteration in the definition was almost startling, the 
flat-now doing justice to the evident good figure of 
the mirror. 
Frolmbly many amateurs are unable to test either 
specula or flats, except by their performance in thn 
telescope, and to such M r . Ellison's kind reply wil l 
be specially interesting. R . J . W h l t t i n ( r l m m . 
E Q U I V A L E N T F O C U S O F C O M B I N E D 
M I R R O R S : T O M R . P A L M E R A N D 
F R I E N D — C O R R E C T I O N S . 
[298.] — I R E A P letter (290) with interest, as it 
reminded m e o f certain practical details I found 
reason to consider when dosigning my 10[in. 
aperture Oregorian about three years ago. 
T h a t the "equivalent focus" in question " i s 
partly dependent on the position of the secondary 
imago in the eyepiece, which wil l , therefore, vary 
with differently-proportioned eyepiocos," n o one 
who has given any consideration to this matter wil l 
for a moment doubt; henco with the above-quoted 
statement o f M r . Palmer's friend I entirely agree : 
I only differ from him in thinking that here " we 
aro met by this difficulty." There is no difficulty. 
Tho present subject being more a practical one 
than o f much interest theoretically, I should have 
liked to illustrate my reply by means o f a few 
diagrams, showing three ways in which I took this 
matter into account in making the eyepieces for the 
Oregorian mentioned above. As there is not suffi-
cient time to make use of that assistance this week. 
I Bhall give a continuation as soon as possible, 
showing how one may either turn this supposod 
"dif f iculty" to an advantage o r avoid it altogether, 
according to what tho constructor's ultimate aims 
m i y be. 
There can bo no floubt that, with compound re-
flecting teloscopes alreadyfinished, and those, almost 
without exception, with their mechanical arrange-
ments after a dosign copiod over and over again 
from the early models of " Vanderbelt," in Fr i e s -
land (whore good Gregorians wore first made), and 
of " S h o r t , " in our own country, the use for this 
"equivalent focus " is, strictly speaking, nil, as the 
only apparent use for it in inch OMM is in finding 
the magnifying power; and that, as w e know, can 
be found with precision without the use of (" N " ) at 
all , while tho amount of nmarrieal irorh mnain* 
rxartbj the .iaw. 
I t was this latter consideration which lod me to 
view the nrparatr finding of the " equivalent focus 
o f tho combined m i r r o r s " as a procedure not really 
necessary, being no saving of labour (even by my 
short formula) as one might wish, in finding the 
powers given by a r,et o f eyepieces, without a sepa-
rate extended calculation for each ono — I speak of 
compound reflectors of hackneyed type, and whore 
the power is required with precision. Indeed, to my 
knowledge optical treatises take no notice of 
( " N " ) at al l , and my first acquaintance with 
it was in the letters of " A . S. L . " in these 
pages. At the same time, I have since found 
it convenient to have a fairly accurate know-
ledge of what I should call the " mean 
equivalent focus " of one's reflector, were it 
only for the purpose o f readily ascertaining the 
approxitnatr equivalent focus o f an eyepieco which 
should give some desired " power." 
But , as indicated above, I should much prefor to 
leave the discussion of this sub ject until time and 
opportunity can lie found for dlagiams, in the m e a n -
time expressing tho hopo that by that assistance my 
next letter may tend to removo what M r . Palmer 
himself also considors a " difficulty " : for he pre-
faces his courteous request by saying : — " This is a 
difficulty which had occured to m o also, and of which 
I have not yet found a satisfactory explanation." 
I should also like to show M r . Palmer that be need 
not lose faith in the formula? given for " power," 
where (" N ") is used, because as inferred at p. 105 
one such formula- apparently give? a different 
result f r o m that given by m e . Tak ing a querist's 
data, I found ( " N " ) = 79-9871, and power 
m 37-913 by one of his measurements, and 
(" N " ) = "9 053, & c , with power = 37-701, 
by another of his measurements: those I gave at 
p. 110. A t p. 165 a respectable authority, using 
the same data, finds that, " yet another value of Iho 
equivalent focus (and, therefore, of thn power) may 
be dediicod f r o m tho querist's figures." 
T h i s "other v a l u e " ho finds to be 90 - " N , " 
and although not dotailing his mothod, ho shows 
that by using what ho and other optical writers 
call " Jr " (which ho takes as - l in . ) , he has usod a 
formula for (" N " ) , about which, if I mistake not, 
he had former doubts as to its accuracy. This lieing 
F v f 
givon as ~ « N , wassaid to bo " Parkinson's " ; 
but, as with other textbook writers, I found no 
mention of it in " Parkinson." I t must, thorefore, 
have baon deduced from that writer's formula for 
~p>ir-., —' m*—" — "".• — • n* '• 
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M i An to (lie i l lustration of tlio object 
dropped in a rai lway carriage, " S tnrgnxor" may 
not know that experiments bave been made by 
dropping • body from Iho top of a tower. F o r 
reasons exactly s imi lar to those given above, it 
should theoretically deviate to tbo east, of tho 
point vertically, under its starting-point. I n . 
' V • ijr'n Astronomy it. is s lated tbnt ex-
ri nt.H have been made with a free fal l of 
KMft., and from the mean of MO trials the 
eastern deviation was found to bo 1.12in., whilst, 
theory would make it 1.08. 1 
I betw-ve that " D . S. C . " (268, p. 141) is 
ntftecl in bis surmise about, (he total amount of 
daylii-hl. in dilTerent pnrls of the earth . T h e 
i|ttrfction may bo looked at. in this way. A day 
,nd • ni^'lit, fnkon tc/gcl hcr are not of the same 
B >li thrniighniit the year, because these 
i" reals of light and darkness are measured by 
I lie t rue Sun—i.e . . in apparent t ime, and 
twenty-four lions of apparent, t ime, reckoned in 
menu time, is not of uniform length through-
out the year, as may be seen by the variat ion 
nl the • qua I inn of time. Now, fit. the Equator , 
i iv is always equal to the night, therefore 
this .anal . ion in the length of twenty-four hours 
of apparent time affects day nnd night equally. 
Iliii this does not hold at al l places. A t any 
l'ln'0 in the Northern hemisphere, at Borne date 
m .lime, the day is longer titan the night, and 
I here is a corresponding day in December when 
Ihe night is nbout as intieli lunger than the d a y : 
luif. these do not exaetly compensate, because of 
Ihc variation in the length of twenty-four 
appar ent hours. N e a r the Juno solstice, twenty-
four hours of apparent t ime is twenty-four hours 
of nunu time plus twelve seconds. A t the 
Dreensbcr solstice, it is twenty-four hours plus 
lli irtv seconds. Let us l a k e a date (1) and place 
(A) in the Northern hemisphere when and where 
daylight is just twice the length of the night. 
There will bo a place (15) in the Southern hemi-
sphere when, on this date, the night, is twice as 
lone: as the day, and there wil l bo a date (2) in 
December when things nre just vice-vcrsft. Now 
we can put. the matter in tabular form, thus:— 
U dare (1) place ( A ) length 
"f <lav 16 hours 8 sees. 
At dare (2) place ( A ) length 
»f day 8 hours 10 sees. 
24 hours 18 pecs. 
At dnte (1) plare ( I t ) length 
of day 8 hours 4 sees. 
At date (2 ) plan- ( I ! ) length 
"f day 10 hours 20 sees. 
24 hours 24 sees. 
TMU is, taking these two dates only, placo (B) 
lias six seconds more dayl ight than place ( A ) . I 
think this explains the principle, but the ex-
planation of a general formula , if. indeed, such 
a thing is possible, would certninly fake more 
space than r a n be given to it, here. 
The denlb of D r . W . E . XVilson. of Daramona , 
nmiomn i d in the number of March 13 (p. 1311. is 
n distinct loss to spectroscopic astronomy. T h e 
"Yorkshire P o s t " nf March 20 publishes a 
Ifttal Written by him some years ago to M r . 
Elgic. in which D r . Wilson explained his view 
that the bri l l iancy of a star is no criterion of its 
temperature, and if the temperature of the Sun 
was raised a certain amount, his bri l l iancy would 
full. H i s explanation lay ill the fact that the 
hrillinncv of n body dependR more upon the 
la vers of gases that can exist above the phot o-
sphere rather than oh the temperature of the 
photosphere itself. Mr. Elgie , who writes the 
\ Ironoenieal Co lumn in the paper mentioned, 
goes on fo say that, this npsels the idea that, the 
colour or a star is a guide to its age. 
] .' (.107, p. 142) will find exact information 
about ihe sidereal year and the tropical year (is 
'Ids what, he means by " s o l a r " y e a r ? ) in 
t'linnvenel's "Spher ica l and Pract ica l Astro-
nomy.' - Vol . L p. 652. T h e length of the sidereal 
Tear iR there given ns 365.256374416 mean solar 
days, or the same figure, plus 1. sidereal davs. 
The length "f the tropical year is 365.242220027 
mean sola r days - < sees, it .00506. W h e r e t is 
the number of years that, havo elapsed since 
WW. What does " J . P . " mean by a lunar y e a r ? 
Is it n pi riod of twelve synodic months which is 
between 5.M and 355 d a y s ? 
332, p. 164.) T h e Ecl ipt ic is defined as tbo 
trace at the plane of the earth's orbit upon tho 
cel. si inl sphere. It is, therefore, a great circle 
drawn amongst I he stars as we see them in the 
"k.T, and the Sun apparently moves along nnd 
• round this rxreaf circle in a year. T h e plane of 
Ho- Earth's Equator , if produced, would s imi lar ly 
I ' K C O a great circle on the celestial sphere, and 
these two insect one another. 
(2*0, p. 141.) I R the number of pieces into 
• Inch a solid can be divided by n planes, 
I *' + ! H + 1 ? I do not give my reason for this, 
hut, I shall be glad to know if " C . P . No. 1.1' 
agrees. I take it that " C . P . No. 1 " docs not. 
disagree with L o y d as to the number of pieces 
made with six cuts if the pie is a plane? I s not, 
tho general formula ^ /i (n + 1) + 1 ? 
(297, p. 142.) T h e simplest ellipsograph, ex-
cepting the often-described two pins and a 
str ing, which is a lways a little troublesome to 
use with accuracy, consisls of a cross in metal 
or wood, which lies flat on the paper. I n the 
upper surface of the four arms of the cross, two 
straight grooves aro cut accurately at. right, 
angles. I n the grooves two pieces of metal slide 
and a bar is joined to these by pivots about 
which it can turn , the lengfb of bnr between the 
sliding pieces being adjustable . T h e bar carries 
a pencil a t one end, with its point on the paper, 
its distance from the sliding pieces being also 
adjustable . W h e n the pieces slide along the 
grooves the pencil marks an ellipse, the distances 
from the pencil to the movable pieces in the 
grooves being respectively the major and minor 
semi-axes. T h e proof of this is nn interesting, 
problem in geometrical conies. 
I have seen at an exhibition of scientific 
curiosities an ellipsograph consisting of a rod 
carry ing a pencil at its end. which wns made to 
generate a cone. T h e pencil marked on a. plane 
which could be set at any angle to the axis of 
the cone. Tho theory of this is obvious, but. I 
am not. able to describe the mechanical details 
from memory. 
H o w does this querist, know that thero are 
exceptional gales nbout the tinics of the 
Equinoxes? I th ink this idea is rather exploded 
now; but on reference to M r . Inwsrd ' s book, 
" W e a t h e r L o r e , " I find that, it. was evidently 
current, in Shakespeare's t ime, as may be seen 
from tho passago in " Macbeth ," act I . , 
scene ii :— 
As when the Sun gives bis reflection. 
Shipwrecking storms and direful thunders 
b r e a k ; 
So from that spring whence comfort seem'd to 
come, 
Discomfort swells. , 
And this brings me to the interesting answers 
by Mr. W b i l m e l l and C o l . Markwick in recent 
numbers on " Astronomy in Shakespeare ." _ I 
have not been able to see Col . Markwick's article 
in "Knowledge ," and. therefore, do not know 
whether he mentioned the line in " Midsummer 
Night's D r e a m " : " A n d certain s tars dashed 
madly from their spheres," which seems to me 
(perhaps I got this idea from somewhere, but, I 
forget) to refer to an early display of the Leonid 
meteors. T h e line does not occur in the first 
edition of tho play, but was added about tlio 
year 1600. M r . Dcnning's history of the meteor 
shower docs mention that it. was seen in 1599, 
although, reckoning bv periods, it should hnvc 
been. M y suggestion is—although I know that 
an altogether different interpretation has been 
given to the l ine—that there was a noticeable 
appearance of the Leonids in , this year, which 
was a subject of popular talk, and so Shake-
speare brought his work up to date and added 
a topical line in his Chr i s tmas pantomime. 
H . P . Hol l i s . -
N O T E S O N D O U B L E S T A R S — E Y E P I E C E S 
A N D B A R L O W L E N S — S O M E N E W P A I R S 
— D O U B L E - S T A R W O R K W I T H A R E -
F L E C T O R A N D A R E F R A C T O R — C O N -
C L U S I O N S A N D S U G G E S T I O N S . 
[105.]—On F e b . 26 I detected nnd measured 
the sixth-hundredth pair found with the 17}. 
and as I a m for the moment at, the opposite end 
of E n g l a n d to tho telescope, and have a little 
leisure, a few words as to the experience gained 
during the work may be useful to my brother 
amateurs. F i r s t of a l l , I have long since dis-
carded negative eyepieces; the positivo eyepiece 
a lways gives with the reflector far sharper 
images to my eye. Secondly, the Barlow lens 
is invaluable, and is a lways in use, both with the 
eyepiece used for examinat ion, and with the 
micrometer. T h e arrangement. I have found 
most useful is for the eyepiece to fit into a tnbo 
which slides in fbe adaptor carry ing the Barlow. 
B y this means the distance between the Barlow 
and eyepiece can be varied at pleasure, and the 
power increased. Although I hit upon this 
arrangement myself , I think it had been 
previously advocated through your pages. And 
then I would like to point out, without going 
into tho vexed question of reflectors versus re-
fractors, that while there are amongst, the 600 
pairs many with very minute romitm. there are 
pract ical ly , no closo pairs—that is to sny, nono 
under 1". I t is just possible that the fault may 
bo in the observer; but I am inclined to suspect 
tha t when it. conies to dividing a close double 
star, tho focal length is a factor which has been 
generally overlooked. W i l l i n reflector, this is 
invariably short, compared to I be refractor, ami 
the Isrger the aperture, the more Marked seems 
the result of the short focal length. Possibly, 
too, tho need of using eyepieces of deep curva-
ture, to obtnin high powers with the reflector, 
may also have something to do with it. I n pome 
instances, 1 have picked up pairs of 0.6* of other 
observers; but have failed to find any new-
ones. T h e real test, of course, is not dividing 
•fctars already known, but finding nt w ones. I n 
this I have failed. But. when it comes to 
detecting small stars 3* or 4" away, the result is 
entirely different. And now let me tell a little 
story of a double s tar , which well i l lustrates 
this. O n J a n u a r y 3 I wns sweeping in A u r i g a , 
in Decl . + 42°, ami + 43°. W i t h i n a few minutes 
of of each other the following new pairs were 
found :*— 
B . D . + 42.1228' Till. 6m. 13s. 4- 42.29'(1855) ' 
122.9' 5.0" 8.0, 10..% 
B . D . 42.1274° fin. 14m. I s . 42.28' (1855) 
A . B . 342.8° 8.4" 8.0, 13.T 
A . C . 236.3° 42.3" C = 8.2 
T h e n , after an interval , during which the defini-
tion became unsteady, the star B D 4 43.1402-. 
6h. 49m. 15s. t 43° 58', mag. 7.9, camo under 
examination, and a 12-mag. wns suspected 
3» _ 4» f almost n l i paral lel . The star was 
examined on four other nights, and measures 
obtained in moonlight nnd bad definition; ami 
I was not certain ti l l the 21st that the com-
panion might not bo a ghost. I had writ ten 
earlier in the month to n, valued correspondent 
and well-known double-star observer, who uses 
a 15in. refractor, and he looked for the com-
panion on two nights. Of tlio second night . 
J a n . 22, he writes: " T h e images were perfect. 
A f t e r examining the star with all powers, and 
on different, occasions during the splendid night. 
I convinced myself that for our 15in. there is no 
fa int companion in the described position." 
Meantime, Professor Hnrnbam had kindly 
looked it up with the 40in. on the last days of 
J a n u a r y , and he writes t h a t : " O n that, night 
the romcf was hard to see, nnd I was surprised 
that you should be able to see it at a l l . " T h e n 
the climax was reached when, in the last days of 
J a n u a r y , Professor Aitkens' last list of new 
double s tars detected with the 36in. at, the L i c k 
Observatory reached me, and here was the star 
as Ail.kens 1,571. P 90.0° , I ) 4.70", mags. 7.9, 13.2. 
O n J a n u a r y 30 I got a beautiful night, and the 
tnmc* was seen quilo well, oven with consider-
able i l luminat ion. I mrnsured it a s :— 
P 91.9° , D 4.55', mags. 8.0, 12.0. 
Tho star lies south of p Aurigrn. 
O n the same night, I found a very s imilar pair . 
It. is B . D . + 42.969°, 4b. 17m.' 33s. + 42° 61' 
(1885). mag. 7.2. There, is a 12-mag. romra 
T 304.3° , D 6.07" (two niches). I consider the 
minimum rixibilr of the 17} to bo 14.5 mag., and 
as it is about, three years since my mirrors were 
resilvered, the detection of A i t . 1.571 is very 
interesting. I t is, of course, possible that the 
light of some stars may be peculiar (as is the 
case, if I remember rightly, of the smail s tar in 
the R i n g Nebula of L y r a ) , and that , therefore, 
some of their light may ho absorbed by tho 
refractor. B u t , anyway, the accidental com-
parison of tho Ifiin. refractor and the 17} 
reflector is very interesting, more especially as 
the 17} is reduced by the diameter of the flat 
to about D i n . d e a r aperture. T h o double-star 
measurements that havo been made with each 
instrument nre very numerous, and both instru-
ments are undoubtedly of first, class workman-
ship. These conclusions seem to stand out:— 
(A) T h e refrnctor has the advantage ill deal ing 
with close double stars. 
(B ) T h e reflector has the advantage in i b a l i n g 
with faint cnmilrn. 
1 (C) There is a probability that, if the reflector 
had the same focal length ns I he refractor, the 
separating powers of the two would be equal . 
(D) T h e great, benefit, derived from the Bar low 
lcns is due to its aelion in lengthening the focus. 
( E ) T h e bcneficinl effect, of using a stop on the 
reflector is probably explained by the fact thai 
it brings the ratio of the focal length and 
aperture into more accordance with that of a 
refractor. T h u s , a Mfn. aperture stop on the 
17}in. reflector is equivalent to a lOin. with focal 
lencth of 12ft,. 
Mnny of your readers are so interested in the 
construction of telescopes, that I venture to 
suggest, to them two lines of investigation: 
(1) T h e beneficial effect, or otherwise, of in -
creasing tho focal Icnglh of the reflector. 
(2) T h e form of eyepiece best to use. 
I have given my experience of eyepieces nlone. 
and I think I have tried a l l sort and kinds fl int 
nre on the mnrket . at ono time or another, and 
venluro to think that the best eyepicco for ttit/ 
reflector has yet to be made. 
M a r c h 21. T . E . E s p i n . 
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, . ! - , . . ft i i evident dial. Uio thickness nf 
-rlilug layer HI tlin linn of sight oni-d, 
• very rapidly towards the sun's l imb. 
,; I lie < fieri ivc absorption, aceortt-
vi l l iii general bo b i c t " al t-11• - l imb than 
• ni' Hie sun. and it Hie upper regions 
I he effect should show itself in the 
intensity which aec'impaniei decrease 
v. ry excellent hydrogen spectrobclio-
; taken by i 'rof . L'. K . x at the Y o r k c s 
iv shew morn strikingly than any-
nave before seen in this line-, the 1111-
• effect of tho vortices being at, high 
and comparing again the calcium picture 
the one taken in hydrogen I U light, the, 
inlinecsiirabl.v more dul l , bul also im-
lily more t.urbn'.ein.. Vet it is hardly 
. with such intense activity present. 
• Mie level eif the photosphere the sur-
erea would not be s tudied all over by 
iydrog«n Iloocnli ami prominences; but, 
feet nn the plate b subdued by the vast, 
of absnrpfivelv-aei ing hydrogen above 
in which, however, the vortical motion is 
ibe same most pronounced. 
. m what Mr. Adams says, nnd from what, I 
.li.l above myself and before, ii >;onoral]y 
; that the higher up. and likely con sc.-
i.idly He- cooler, a. hyrlrogcn flocculus above 
• is placed, i l - absorptive effect 
increasingly strong for positions corns-
tingly nioro remote from the central region 
• re's disc in tlio lino of sight. Of course. 
;. |i,h or thickness of such a flocculus will 
a modifying elfeet also on this absorptive 
•-. Conversely a fair ly distinct flocculus of 
length, like the one photographed bv Mr. 
• i at Mount W i l . ..it on A p r i l 30. 1908, if 
' . level above the s ' » i ' u surface and its thick-
• he fairly equal H ' bout this length, will 
-h„w gradual d e e m , ., :' absorptive intensity as 
pass from t!.« more eentrul regions of the 
: \ disc towards its outer confines, and such 
' trease would be much more rapid on S c a r i n g 
i ." limb to os limit, than from Ihe central 
n ' l s to wiiii :• -ilia!! distance within the disc. 
If I l-.ave v the i fciovo .->:.position not suc-
ceeded in <*nv. incius? interested readers. I am 
emu ious, anyh' F having added another re-
miadel that ill -.• llitfW considerations wo 
• ...niil take gri 1 eoo'-fantly keep before 
:r mind the .. i i whet Iter through telc-
ooe, spectroscope, ordinary camera, or spccl.ro-
ijilioei'aph, n o are looking down upon the sun's 
• , o-i'lieiic surface through a vast depth of 
•• :."-rial—indeed, through tlie entire extent of 
the corona, mfd that we should part icular ly 
; ice dec account of this fact when viewing 
- ."olieliograins fnkeu iii moacchroaamtic light. 
e"l trying I O i : : lerprclatc their message and 
aning. 
Do any of :r readers know cf any 
Iteasaremen • o{ the sun's diameter by 
: • "•ixolirlio: . . i . s , comparing tho sun's 
: ..are iii lr. geii, calc ium, iron, etc., with 
a taken direci in the ordinary w a y ? I f so, 
I ihootd feel obliged for mentioning tbo paper 
rliero such information could bo found. I t 
"•in,, to me, thai if this ;-oint lias not been 
attended to. it, might to be. 
Chorlt-on-cura-Hardy. Albert Al fred Bl iss . 
V F . S U V I U S A N D W H A T W E K N O W A B O U T 
IT. -No. 7.; S T A T E M E N T O f T H E P H E -
N O M E N A . 
>".}—Tho eruption nf Vesuv ius in 100C 
'.' i'ii 8) completes another cycle in tho history 
(.-• volcano, anel leaves us with our kriow-
• • ,i.,-,idcrably increased as to i ho sequence 
th phenomena. So far , any -adelil iona I 
y of the mountain attended with emission 
'Vie has been callcel an e rup l ion; but, how-
oest ruclivo such outbreaks may be, they 
• aol, really mark epochs. T h e real terminus 
, is the Sol fu laru stage, and the terminus 
•firm a tremendous e:xplosivo condition by 
rhicn the height of the mountain is lowered, 
•d after which the volcano reaches the Solfa-
ca stage once more. Although I he actual 
ork Of the volcano is fr.-iputnt.iy hinted a t (a«, 
>r instance, by the drawings c*f S i r W . I lami l -
nn in his "Observations on Mount Vesuvius ," 
lain H I . p. 44, and vie , a r e reproduced in 
odd's "Volcanoes ," p. 80), yet it docs not seem 
lo be atiywdiere clearly expressed. 
Let us try and see. [f we can , from tin 
various records, piece i i t< other. A f t e r a period 
ol' quiescence in the S Ifatara .stage, the first 
uiiimation of a renewal of act ivity is Hie forma-
tion el' a small cono em the floor of the crater . 
Ini projectile action now recommences, end lava 
is emitted, generally from its base. W r i t e r s 
tad observers have usually laid it down that, 
• eono increases by the material thrown up. 
i' the original crater is filled up by repeated 
emissions of lava and the matter ojected from 
tho Cone. Tint drawings of S i r W . Hami l ton 
appear to suggest tho growth of the cone as 
Inking place in this w a y : bill, it. seems more 
probable, from Dana's "Observat ions on the 
C r a t e r of K i l a u « a , " that there is niii i lher and 
bel ter oxplaunt ion. The new cone forined a f ter 
the Sulfa l a r a singe is I ho first intimation of the 
expansion of the lava column. I'rnm this time 
forward tlio rise continues, bearing up with it. 
the eruptive cone. T h e volcano is now in a state 
of continuous act ivity , which-is generally known 
ns the Strombolctin stage. By-and-by the cono 
appears above the crater , as is well shown in 
a. pliof ograph I possess of the mountain in 1895. 
In a short space the cemo ami the cra ter mny 
bccoinc completely united. B u t the Crater ilsolf 
consists for, the. most part of ashes, nnd so is 
unalile jo hear l.hc pressure etf the lava column. 
K opt ores-I hen occur, giving rise tei lateral venls , 
out of which the lava pours. Such an outpour-
ing is usually called a n eruption in tho papers. 
A state of equi l ibrium seems (o arise for a 
while, the f e c i from below being equal to iho 
emission from the vent. T h e condition of the 
mountain wns thus when. I visited it in , I think. 
1890. T h e explosions from Ihe summit occurred 
CVl i-y few minutes; but there was too much 
steam to see the eruptive cone, Which, however, 
was clearly several hundred feet, then below the 
era ier r im. T h e i l lumination eif Ihc steam was 
obvious a t each explosion, and a t night from 
Naples was c lear ly visible. At, I his l ime lava 
was Mowing from a vent in the A trio, ami bad 
cut (ho rood between the observatory and the 
rai lway. Apparently an outbreak in the pre-
vious year iiad c i ther destroyed the crupl ivo 
conn shown in the photograph already men-
tioned, or, more probably, the outflow and sink-
ing of the lava had carried the cone down wil h 
it. T h e relief obtained by these emissions seems, 
however, bo be only of a temporary nature . 
Soon, thcro is an increase of energy, and the 
opening of new vents, giving relief for the time, 
but utter ly unable to "copeWill i the final con-
dition of things which give vise to such an 
eruption as that of A p r i l , 1906. There, is a most 
interesting nnd extremely able, summary nf Ihe 
ennditinn of Vesuvius from 1875, and of the 
eruption of 190G. in tho November and 
December, 1900, numbers of the " R i v i s l a di 
Kisica. Ml temat iga o Science Nal i trn l i dc l la 
Societa Oattol ica I t a l i a n s per gR S h i d i 
Scientif ic i ," entitled " L'Jncendio Vesnviano dell' 
Ajir i le , 1906," by Professor G . Alfano, copies of 
which were kindly sent me by the author. I t 
appears Hint tho lateral vents during the peHod 
occurred as follows:—1881-83. N . K . ; 1891-94, N . ; 
1805-99, W . N . W . ; 1903-00. N . W . 
Tl io vents in thn eruption of 1900 were as 
follows:—1. A p r i l 4, S.'.li. S i , 1.200m. height 
above tho sea. 2. A p r i l 4, 24h. S . , 800m. 
3. A p r i l 4. SsVfaJ N . , 800m. -I. Apri l G. 8h. S . , 
600m. 5. A p r i l 6, 8h. S . E . . 700-SOOm. 
T h e opening of these vents and their outpour-
ing at intervals seem to have been con-
temporaneous with slight earthquakes. Also, 
a f t e r each lava flord there scents to have been 
some hours of comparative quiet, and then the 
bcllowings of the mountain recommenced, t i l l 
relief was again obtained. A s imi lar scepicnee 
of events is narrated bv Sit- W . H a m i l t o n in 
1767. T h e probable explanation may be that 
tho lateral vent becoming choked, the lava 
column increases, and therefore with it the 
pressure on the elast ic vapours. 
T h o height eif the mountain which, according 
lo Palmier i , in 1808 was 4.255ft.—was before the 
eruption of J906 4.405ft. A f t e r w a r d s it wns 
found to bo reduced in height by 204ft. W . , 
230ft. S . E . , 504ft. N . N . E . . which gives us a 
menu height of 4.006ft.. a t tlio end of the cycle. 
I n 107G the height, wns apparently 2.53011. 'This 
would givo a growth of somo 6-!0i't. per century, 
and corresponds fair ly with the height, in 1822 
of 3,400ft. T h o depth of the cra ter ait the end 
of each eruption was as follows:—1822, 038ft.; 
1872, 800ft.; 1906. SSSft, 
I n my next, letter 1 will cndeaVoar to form 
a working hypothesis to explain the f a n s as far 
a t w*-at present know them. T . E . Espin . 
Tow Lave, R . S . O . , Co. D u r h a m . 
M I C R O S C O P Y : .A B E G I N N E R ' S 
c D I F F I C U L T I E S . 
|T7S.]—Again 1 offer my thanks to I he gentle-
men who linve so kindly tnken notice of my 
queries, and from a l l of whom I have gained 
valuable information. I am endeavouring lo 
procure (,1m edition of Prit.chnrd's " I n f u s o r i a " 
recommended by " T r e a d l e " and Mr. S t . John 
Parker . T h o letlev of tho last-named is, as 
usual , most valuable, nnd I shall look out, with 
ea.rerness for the promised informal ion re pond-
life. I n the meantime, T w i l l do without, a com-
pressor. Mentioning this reminds me I hat the 
Davi s compressor mentioned by "Trend lo " 
OOsts 10s. 6d.. not 6s., according to I trek's 
catalogue. A s I never seo this in secondhand 
lists, and ns Ilonsselel's is often advertised in 
such lists at a lower price, I should like to know 
which would be the bolter investment. I th ink 
Mr. SI . John P a r k e r scarcely under- i and:; my 
remarks as in images of diatoms. 
E v e r y beginner, of course, buys a certain 
number of prepared objects, and as l e w i s 
W r i g h t (and others) recommend one to try 
one's objectives on such objects. I procured a 
few in l.ho niisccllaiu mis few dozen 1 bought. 
I certainly hail not any thought of rushing 
in where experts fear lo tread, but simply tr ied 
Bay high powers on the objects I named (and on 
other diatoms) to gain experience, and to t ry 
nnd understand what a "cr i t i ca l imago " is. Or. 
try ing , I found various appearances of almost 
identical sharpness, and was nnl.urnlly pit7.j-.led. 
ns mentioned in my former letter. Under these 
circiinisl.aiic.es I do not. feci that,. I have been 
trying to run before 1 can walk ; for, a f t er a i l , 
ono must begin with something, nnd I have 
ezbsoativcly used my low powers, and leu times 
as frequently ns Hie higher ones, during the 
six month* 1 have had my instrument. Dia toms 
a r c such beaut i ful objects s imply from I he. 
(esthetic point of view, that I th ink every 
brrrinnor must find them fascinating. 
I am also fully alivo to Hie groat amount of 
special knowledge retpiircel for the s l u d y of 
pond-life, and this I hopo to acquire in some 
degree through practice ami study. I am 
already by no means ignorant, of biology as a 
science. I am aware that there aro several 
gaps in my objective battery, and Iheso T hope 
to till as means permit . I have already begun 
this by buying a ?.in. by Crouch , which seems 
to mo a very fine lens. A n y w a y it si noils a. 
20 eyepiece well ( I0 in . tube) , wi lh a sharp ami 
colourless image. C a n any reader IeH me Hie 
usual apcrlt iro of Crouch's { i n . ? T h e people, 
from whom I bought it, did not know. I t sccm.s 
high. I bought, the one-ninth as a high powcr 
unti l I can afford a one-twelfth or one-tenth 
immersion, when I shal l dispose of it.. As itiy 
one-sixt.li is a low-apcrliiretl one (.74), Hie one-
ninth having aperture of .90, gives appreciably 
greater resolution. I nm about lo get either 
a 2in. or l j i m . I thank " T r e a d l e " for bis 
valuable advice, but fear Iho Zeiss i l luminator 
is beyond my menus at. present, i s f l ic one be 
mentions Hie. Seidcnlopl 's parabolid or the 
reflecting condenser by von I g n a t n w s k y ? Zeiss, 
advertises both for Hie same purpose. I find 
it difficult, to get a dark ground with slop ir: 
condense! for my l.in. when using a life slide. 
I s the paraboloid '(ordinary type) more satis* 
fac tory? T h e y aro often advertised nl quite 
n. low price—say, 10s. W h e n menns allow, I 
intend to got ' a focussing stthstage added It 
my instrument , and a better condenser 
(achromatic) . E - !>• B . 
R U S T L E S S I R O N A N D T H E R O M A N S . 
[ 1 7 9 . ] - S i n c e my query on Ibis subject, (letter 
107. ]i; 115, March 5), which has been kindly 
answered by " M . J . O . " in the abovo letter, I 
have been looking up what, scanty information, 
is to be found in relation to the Matter. I n 
Holm's Class ical L i b r a r y (1831) in contained a 
translation of tho celebrated philosophical poem 
of L u c r e t i u s on " T h e Nature nf T h i n g s , " both 
in poetry and prose. I n this translation there 
exists the usual confusion between iron a im 
steel, for wherever "steel " is mentioned in tho 
poetical version il is rendered " i r o n " i n the 
pr .so. Lucret ius was born in 95 n.c. 
I l l the. poetical version. Book V I . , al lusion i s 
made in one place lo the spark producrd by 
the s tr ik ing of flint, and steel; in another, _t«r 
the sparks produced by tbo collision, of flint 
with l l in l or si cel.: but i.he word " B i n t " i l l t h e 
poetical version is in each ease rendered "stone''' 
in ihe prose. T y l e r , in his " E a r l y History «d 
M a n k i n d " (1805), s la tes that " p v r i l c s shared 
w i t h Hint the name of ,/or.st.onr, snjotrnf , 
pgritet," among the C r e e k s and liouians. So 
that the collision of flint w i l h flint, most prob-
ably rcf-crs to the sparks elicited between two 
pieces of pyrites , or between Hint and pyrites . 
The light -it, cannot be called n spark- produced 
by two Hints is insignificant, and is only visible 
at the point, of concussion, whereas with pyrites 
there is an actual spark, which is mobile, though 
very errat ic , and is nblo to ignite t inder if be-
chance it, fa l l propitiously upon it . Hut the. 
most significant allusion in the book ( V I . ) is to 
fhe linrdeiiing of steel in w a f e r : 
" Red from the flame, steel hardens in I he pool." 
F r o m th i s it would appear that, steel is really 
meant, as soft wrought, iron docs no! becomi 
practically harder under such treatment except 
where deticato .insl rumen's a r c concerned. :mcU 
as a (olographic relay, in which Hie it 'll of iho 
eieetro-magnei cannot be left, loo soli, by very 
gradual cooling, i n L a r d n c r ' s Cabinet Cycio 
pa-dia (1831) two ancient methods cif making 
si ee l are nicnf ioneel—one from Agricola (37-93 
A.p.). and one from Pl iny—both , however, 
couched in the u s u a l indistinct language of 
ancient quolnlioits. I t seems, therefore, liiaf. 
we may conclude that tho ancients were 
acquainted with s lcc l which was possibly poor 
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krftte » p e r f » i T » say under 20in. I t is 
.. .rions Owl. big refractors , of about 30in. nnd 
.,|i.utrcl8 in dinincicr , nre deficient in respect to 
•nilinii. 'I'D keep their focal longlha within 
unable l imits, achromatism sulTers, and, U 
, r. E . I f . Nelson M M remarked, spherical 
terration is the probable cause of the non-
-. i-ibility of ctrl nils with such instruments. 
While doing good work in other directions, they 
failed to add to onr knowledge of the 
.1 i m a r k i n g s of the planets; nnd Professor 
. Hard o n ™ admin rd ho hnd never seen a 
.iriian " e n n n l " through tho big telescopes. 
Yhis weakness of large refractors was ndtnirably 
put by n wri ter in the "Scientif ic Americnn ' 
when describing • I " ' 11~i1 "f n 30in. objective at 
( lark and .Sons' Optical Works in 1883—at that, 
lime I he. biggest, lens produced hy those eminent 
makers. T h e evening was perfect for tho tr ia l , 
II . ic steady and dry. S a t u r n was the object 
vi"W. and af ter describing the superb view 
iided by tho then largest objective in 
-lencc, toe writer went on to s a y : " T h e r e is 
.! one iniperfectinn in tho picture. T h e 
. fiiiilinn is not good; Iho outlines aro not 
• l-iirly defined. Bat the planet nnd rings are 
flmided with light of delicious bri l l iancy and 
softness," adding, "here lies the advantage, of a 
(.•rent telescope." 
(it ennrse. Hitch that is hero written does not 
iqunlly apply (o big reflectors. T h e y havo their 
w< a 1; nesscs, h o w e v e r - n o t a b l y in their extreme 
sensitiveness to atmospheric changes nnd 
. l imalie conditions, the 8ft. reflector nt Parsons-
In-vn being heavily handicapped in this respect. 
Croydon. , H . H . 
E L L I P S E S . 
[223.]—In letter 142, Mr. Holmes linn omitted 
to slate the fact that the point 1) in his diagram 
(pace 161). although not the centre of Iho conic 
• llipso hy measurement, is tho visual centre 
when viewed from the apex of tho cone, or if 
viewed nt right angles to Iho nxis, and the samo 
distance from D , from the left side of the dia-
gram, so that for some uses Of tho ellipso D is 
Iho centre, and, of course, is not nearer to the 
haso, as is the point B. T h e n , too, for tho point 
J> to be tho visual centre of a cyl indrical 
ellipse, it would be n r c r B S M X J to place the eye 
at infinity. Mnke a tracing of the d iagram, put 
il upon tho d iagram, with a pin through tho 
point D . Now turn i t at right, angles to the 
ft, and it will be found that tho two lines that 
.iously just included the short length A D 
II now just include the long length D ft, nnd 
would, of course, u f f t a r to be the snino length, 
l-.i 0 II erpials A D visually. 
Mendip, Wes t .Malvern . E . J . Cope. 
V E S U V I U S A N D W H A T W E K N O W A B O U T 
I T . . — I I . : C Y C f . K O K E R U P T I O N S — 
P E R I O D I C I T Y - A W O R K I N G H Y P O -
T H E S I S . 
[224.]—Wo may sum up whnt we have alrendy 
n i l in our last, paper (letter 177. p. 209) thus : 
"Che present cycle of Vesuvius consists of tho 
following sequence of events:— 
(A) So l fa tara s inge; Quiet emission of 'vapours. 
(H) Strombolean s i n c e : ( I ) Format ion of small 
eras tire cono on the floor of the crater . (2) Rise 
of lava column, carry ing th-3 eone np with i t ; 
Inter, tho rupture of the crater wal l s ; l a v a 
escapes by lateral rents; collapse of the floor: 
eone carried down. (3) Condition No. 2 repeated 
at intervals. 
(0) Vulcanic stage: (1) Cone nnd crater joined 
up hy great rise of lava column ; great projectile 
notion; final emission of lava. (2) Fall of lava 
colston; collapse of cone and down plunge of 
lloor; violent projeelilo .action, nnd return to 
Solfatara stage. 
Having now set out a series of phenomena, wo 
may next inquire whether there is any definite 
period—a matter so f a r deemed hopeless. 
Although our information is not a lways quite 
certain, yet we may with somo safe ly writo 
down tho fol lowing:— » 
In terva l . 
1631—1660 29 years . 
1660—1707 47 years . 
1707—1737 30 yenrs. 
1737—1794 67 v r a r s . 
1794—1822 28 years. 
1822-1872 : . . . 60 vcars . 
1872—1006 31 years . 
»These numbers may bo accidental ; but, at any 
rate, there is a suspicion that t lie mountain com-
pletes its cycles in 30.!: yenrs nnd Kt± yenrs. 
Tho history of eruptions prior to 1631 is very 
uncertain, but , on (be whole, seems to give some 
eupport to such a double period. T h u s Hie 
^ i r s from 991, which evlended to 1063, gives us 
yenrs, made up of two periods of 43 yenrs and 
32 years. Let us now investigate by d iaprnm 
tho history of Vesuvius dur ing ono of these 
eyries. L e t A H be the top, and 0 D the bottom, 
of I he crater left a f t er tho previous eruption. 
At. the end of tho Sol fatnrn slngo a smal l cone, 
H , is thrown up on the ris ing Inva column. T h i s 
cone constantly increases in bulk by its ejecta 
at t he samo t imo that it rises in the crater . T h o 
increase is shown by tho lines G H . R y the 
f imo fl int it reaches A I? it would be. level with 
tho cra ter r i m , and tho lava would obviously 
flow from tho base, A I t ; but dur ing the ascent 
of thin cone, in a period of, say, fifty yenrs, the 
crater has grown from A to K? and K to K 1 by 
tho ejecta that liavo fallen outside the mouth 
of Iho crater . I t will be at once obvious that 
tbo crater and cone will be joined up, the c jec ta 
dur ing the ascent from A to K tending to fill in 
the space between tho cono and crater , a n d 
rounding it off. Hence , in the published out-
lines of the cbno, When it appears above tho 
crater , tho form is never tha t of tho perfect 
cone as wo have here d r a w n . 
' I n this stage tbe compression of vnpours by 
the weight of the column of lavn, D A C ft, will 
lend to increased violence of explosion, nnd to a 
raptur ing of tho crater walls, say in the direc-
tion of E d a lateral vent will then be formed, 
and the whole of the lava from E A R F will be 
emitted, in tho first instance, with a great up-
rnsh, causing a "fire fountain." and af terwards 
more quietly, as the lnva column sinks down to 
the level of E F . T h o release of pressure will 
l iberate a greater nmount of stenm, so thnt the 
column will fur ther contrnct t i l l it fa l ls below 
E F . T h e lava will thus cense to flow, nnd the 
tunnel become sealed. A period of quiescence 
will take place, t i l l tho accumulation of steam 
again causes upward expansion. T h e series of 
events wil l bo repeated timo af ter l ime, with 
this difference, that the mass of I he cone will 
constantly bo becoming greater, nnd the weaker 
places in the crater sealed up. Consequently, the 
lava column wil l pnss A , and approach lo K , 
l i f t ing tho cono high above tho crater wnlls. 
Obviously, tho lino of weakness will now be 
A B , nnd in the final efforlsof the volcano, largely 
augmented by the additional height of I ho lava 
column, the increased Weight of tho cone, and 
its being as it were squeezed up in the confines 
of A K ' and It K" instead of A (i Rind B O , a final 
rupture wil l occur in the direction A it . T h e 
lava column will now sink below A It, Iho explo-
sive action will bo increased with tho diminished 
pressure, and the lino of weakness onco set up 
along A R . another vent may open, but lower. 
T h i s may be repeated time af ter time. Hut the 
cone, which a t each previous t ime bad been 
enrried down with tho descending lnva, is now 
firmly squeezed into the top of the crater . 
While- the explosive action below is increased 
by lowering of tbo lava column, I ho opening 
for i t is no longer the same. T h e cone wi l l , 
therefore, bo disintegrated, and fal l in . nnd tre-
mendous projectile action will result , tho larger 
pieces being burled f a r and wide. T h o 
imprisoned vapours continue to escape, and 
tho lava column continues to diminish, 
t i l l at last it s inks down to some point 
between E D and F G . T h e whole of .the cone 
hns by this time fallen in , nnd the mountain is 
reduced to a large open crater , whose top is at 
K ' nnd K'v and whose bottom is somewhere 
between E D and F C , probably its height above 
D C being counl to tho nmount thnt K ' K 3 is 
nbove A H . T h i s , then, seems to be the general 
history of the events during a Vesuv ian cycle. 
There are, of course, varinl ions . T h e eruptive 
c.ono is, for instance, sometimes altered by Iho 
action of two or more centres; but as far as wo 
can nt present piece the records together, tho 
explanation wo have hero sketched seems lo fit 
in very fnirly with the written accounts of ni l 
those who have personally studied the mounfnin . 
I t gives us a brond oullino of the sequence of 
phenomena, as nt present observed, nnd points 
out to us a second stage in the life-history of a 
volcano; the enrlier singe being thnt of inter-
mittent explosive notion, while the present one 
is more or less periodic. Some further considera-
tions must bo reserved for a subsequent payer . 
T . E . E s p i n . 
Tow L a w , R . S . O . , Co. D u r h a m . 
A p r i l 16, 1901). 
D I A T O M S . 
[225.]—With reference to tho interest inr.-
letter from M r . W . Neale E l l i s , in regnrd to the 
niovemcnt.B of diatoms. T h i s subject, is referred 
to in a work on Bri t i sh F r e s b w n l c r Algee, pub 
lished by the Cambridge Press , 1904, and I 
enclose an extract : it may be of interest to 
readers of " Ours M :— 
" I n 1893, O. Miiller again emphasised his pre-
vious explanation of the movements of diatoms, 
affirming thnt they were dependent on tbe forces 
connected with the protoplasmic currents on tho 
surface valve, and he denied that the movements 
could be the result of the filaments described i)v 
Bul.schli nnd Lantorborn . Ho likewise stated 
that these filaments wore composed of proto-
plasm, and not of mucilage. 
" L a u t e r b o r n (1894) contested that the pro-
duction of motil ity by tho streaming proto-
plasmic currents , as suggested by Midler, wonbi 
be an isolated phenomenon in c i ther tho 
vegetable or an imal kingdom, whereas move-
ments are known to occur in Desniidiaeetn and 
Oseillaforiacenj as a result of the excretion of 
mucilage, nnd, nccording to Schewiakoff, in the 
creeping GregarinidtO also. 
" Mii l lcr (1894) replied again to tho cr i t ic i sm 
of his hypothesis, nnd staled that the analogy 
which had been drawn between the movement:' 
of diatoms and of desmids was a false one. 
" Thero is no doubt ' that in many of Iho 
smaller motile species there is a complete 
absenco of gelatinous fila.ments such ns those 
occurring in the larger species of Nnvicubt 
(P innuln i in ) . even though the movements of the 
frtistules, the structure of tho vnlves, the 
system of fissures nnd pores, and the arrange-
ments of the protoplasmic currents aro tho 
same. 
" I n some of the small species of Navieuln. 
the movements nre extremely nclive, comparing 
not unfavourably with the slow movements of 
certa in of the Infusor ia . I f the movements of 
such diatoms be due to the secretion of 
gelatinous mater ia l , then the amount secreted 
in a short space of l ime must be relat ively 
enormous. Af ter enreful consideration of Iho 
facts which hnve been brought lot w a r d , witlr 
a view to the elncidntion of this ihost. interest ing 
problem, there npponrs to be no doubt that the 
movements aro connected with the raphe. a n d 
tho bnlnnce of evidence indicates that in somrr 
diatoms nt least they arc duo to an exudation of 
mucilage. T h e spontaneous movement is some-
times creeping nnd stenrlv, but nt other times* 
j e r k y , nnd is generally along n fixed snbstnnec 
with which the diatom is in contact. 
" I t is not ftt a l l comparable • to the free , 
swimming 'movements of inmiv other Algm, nnd 
ns a rule, only lakes plnce when one vnlvc-fnco 
of the diatom is in contnet with the fixctl 
obicct ." 
I t certainly is remarkable — of al l the 
creatures on this enrt.b—diatoms should have-
so successfully defied detection ns to I he cause o f 
their movements. S. C . A k e b u i s t . 
L y n d a l c , Bowes-rd. , Palmer's Green , N . 
O N E L E C T R I C A I . M A T T E R S . 
[226.]—In reply to " E n q u i r e r " (letter 210). I n 
Ibo dynamo, the iron Constituting the magnet, 
is pr imar i ly magnetised from the earth, which is-
tbe one gigantic sourco of magnetism. Al f 
bodies eannble of being magnetised, such ns 
iron, steel, nickel , cobalt, etc. , when placeo" 
upon (ho e a r l h acquire a certain charge of 
magnetism through being snbjrr tcd to vihr.i1 ion. 
temperature changes, and other u i d c c n l n r 
disturbnnces (i.e., forces which tend to set the 
composite molecules in a state of motion!. T h e 
degree of magnetism thus impar led wil l v a r y 
with the respective position of these bodies, or. 
more exactly, the magnetic force imparted wilf 
vary with their respective position to the 
magnetic meridian, which is an imaginary lino 
drawn through the earth's north and south 
viaawlir poles. T o obtain the greatest amount 
of magnetism n magnetic body needs lo be 
placed n.irnllel with this magnetic meridian, anef 
mnlee.ularly disturbed. 
T h e mflgnot of a. dynamo nequirrs its pr imnry 
magnolism in course of its construction, ns tlio 
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.able at a reduction, and on the instalment 
•system, would cnuso a souiewhut" severo strain 
on my pocket-money. 
A . A . C . E l i o t Merl in . 
B r i t i s h Consulate, Volo, Muy 14. 
V E S U V I U S A N D W H A T W E K N O W A B O U T 
I T ( I I I . ) — M O T I O N O P T H E A X I S . — 
C O N C L U S I O N . 
[348.]—The axis of Vesuvius is not tha axis 
o f Sonii i ia, although this has been often stated. 
U s i n g the magnificent maps of the Ist i tuto 
Geografico Mil i taro, I have endeavoured to 
measure tho difference of the two, and, roughly, 
t l io axis of Vesuvius is 0.3 of a milo to tbo 
south-west. H u d tho uxes of the two been 
coincident, wo should no longer have had the 
view of Vesuvius suirounded by its collar, 
formed by Soniinu, as is well seen from 
Sorento. 'Roughly, wo limy state that the 
motion will give us an ell iptical crater , the 
m a j o r axis being N . and S. and the minor E . 
and W. T h e major axis is thus in tho same 
parallel as the lino of motion of volcanic forces 
in I t a l y , while the minor axis is closely con-
nected with the lino of I sch ia , tho Phl igreun 
Fie lds , and M l . V u l t u r , which we have spoken 
of in a former letlor. , 
T h e outpourings of lava a t tho end of each 
eiupLivo period may possibly bo connected with 
tlio major or minor axes. A s f a r as I can make 
• ut from the accounts wo have, the final out-
bursts were as follows:—1631, exactly W . of tho 
axis of fire; 1061) ( ? ) : 1707, N . ( P ) ; 1737, S . W . ; 
1794, \ V . ; 1822, S . ; 1872, N . ; 1906, S . 
I t is especially . worthy of remark that 
although tlio old crater of Sonimu buried 
beneath tho new Vesuvius has been repeatedly 
broken through on tlio W . nnd S. , yet no 
lateral eruption has ever occurred on tho K , or 
N . v f the flanks of Soiuina. T h i s , together with 
tbe ncfual position of the present axis of fire, 
points quite clearly to a motion generally 
tending southwards. As to the cau.it of tho 
action of Vesuvius , and, indeed, of volcanic 
phenomena, generally, careful observation may, 
in the end, give us tho much-sought-for 
-explanation. Professor Matteueci stays fast by 
his observatory at tho North , no matter what 
the peril from the mountain be, as did the 
equally bold Pa lmier i before hiin, while Pro-
fessor A If ano is at tho South, near the ill-fated 
Pompei i . Already the frozen waves of lava 
have reared their heads high up on the ridge on 
which stands tho observatory of tha former, 
while the lat ter is on, or near, the lino of 
motion southwards. T h e observatories of both 
aro fitted with instruments of great delicacy, 
and hour by hour the condition of the mountain 
is registered. Wo know that whatever may bo 
done by skil l and abil ity is being done by men 
who freely take their lives in their hands in the 
eauso of science. I n both observatories, a great 
store of facts is ' being quietly and un-
ostenfntiously collected, and some day, probably 
f a r hence, the mull will arise who will be able 
to arrange alt in order, aud deduce from their 
pat ient labours tbo theory which shall explain, 
once and for a l l , the whole series of volcanic 
phenomena. Nor is it a mere scientific 
question. S tand and look from Vomero over 
tho bay, so often described, and' which yet 
is indescribable. F r o m the South, where 
lies buried the ancient S taba , to tho North 
—to the very gates of Nuples—hundreds (one 
muy say thousands) lio dead beneath tiio 
l ava aiul ashes—unconsc ious martyrs , but 
t ru ly martyrs ul l tho same; and ho who solves 
tho problem of Vesuvius wil l at tho name 
t ime give us the means of foreseeing and 
avoiding the deuths aud disasters of tho past. 
I n tho glorious cl imate of I t a l y , Nature hastens 
to forget the past, and tho prickly pear and the 
vino fluiirish where slowly rolled onwards the 
lava stream a few eenturie-s ago, and not leas 
the sun-browned I ta l ian builds his house upon 
the rains of the past, forgetful of death aud 
disaster, and with fa i thful trust in the relics of 
S. Gennuro. Along the shores of tho bay and 
on the slopes of the mountain some 50,000 
people have their homes, with no concern at the 
slight space thut separates thorn from the axis 
of fire. Only when tho dark stone-pine tree-
clouds grow up from tbo mountain aud ribbons 
of l ightning glunco through tbo gloom over-
head, and the bellowiugs of tbe volcano shake 
open their windows and doors—only then is 
there fear. But not for long is the sun hidden, 
and with the passing away of the gloom dis-
appears the terror as well. B u t the true 
scientist, as ho collects nnd arranges his facts, 
wi l l not only be thinking of the theory which 
may best explain them, but ho will remember 
as well the thousands of lives that may oue day 
depend for safety upon his labours. 
T . E . E s p i n . 
T o w L a w , R . S . O . , Co. D u r h u m , May 21. 
E L E C T R I C C L O C K S . 
[349.]—In view of the art ic le appearing in the 
" K M . " on " T h e Construction of an Elec tr i c 
Timo T r a n s m i t t e r , " I thought readers pf 
" O u r s " would be interested in tho enclqsed 
photo showing the finished movement of tho 
transmitter described in the art ic le . T h e 
pendulum bus been taken off in order to show 
the working purts more c learly . Some idea of 
its solidity of construction will be gained from 
the fact that the weight of the movement and 
pendulum is no less than 191b. O f course, the 
cust-iron base-plate and pendulum-bob account 
fur the greuter portion of this. I t wi l l be 
evident from the photo why i t is called the 
Electr ic T i m e Transmi t t er , and not an electric 
clock, for it does not resemble an ordinary clock 
iu any respect excepting the pendulum and 
crutch. A more accurate name would be an 
Automat ic -Timed Elec tr i c Swi tch . 
E r i c W . Merra l l . 
A N E W E L E C T R I C A L M A C H I N E . 
[350.]—Enclosed is a sketch of a proposed 
electrical machine, which I suggest will excite 
under the most unfavourable atmosnheric condi-
tions. I n the sketch, G is a glass cyl inder, shown 
in section, revolving with the spindle S. R is a 
weighted rubber, which maintains its position on 
the bottom surface of tho cyl inder, when the 
latter is revulved, by virtue of its gravity alone. 
D D is a double comb, weighted to balunce, and 
hanging on the spindle, one row of points being 
over the rubber, the p t h e r row being opposite 
tho glass ut X . P and N aro also combs, con-
nected to Leyden j a r s and discharging-rods. T h e 
action is as fo l lows:—When tho cyl inder 
revolves, the rubber excites tho inside surface, 
tuking the opposite electrical condition itself. 
T h e electricity on the glass acts inductively on 
tbo comb P in passing, drawing u cburgo on to 
tho outside of the cyl inder. T h i s churge, passing 
over with the cyl inder, is collected by the comb 
N , after the inside charge is neutralised by the 
comb D. As the inside of the cyl inder can be 
sealed up airt ight , it would, consequently, bo 
quite uninfluenced by external atmospheric con-
ditions, while the external charge, being held on 
.) V 
i 
1 
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by induction, could not escape, under any cir-
cumstances, unt i l released by the inside 
neutral is ing comb. 
I have not constructed this machine; I merely 
offer it as a suggestion. 
Tot tenham, Muy 18. F r e d k . C . Gore . 
I M P R O V I N G A S C R E W - C U T T I N G L A T H E , -
V I I I . 
[351.]—I adapted un elliiJ.se chuck to in 
mandrel in much the name way U " New " ex-
plained in Fata letter (498) of J a n u a r y 8 last ; I n n 
mine was purchased after it had been iu u * 
bomo time, turning out cams, e t c , ''or iOBM 
engineer work, and it had to !-1 fitted to 
another pattern of deadstock. T o begin with, 
D K O . 17, I .... E N G L I S H MEOHANIO AND WOItLD OE S C I E N C E : No. 2331. 4 0 ; 
No. 4 is a 7.5 map-, star, with a comet at 12", 
• o d two mono distant ones, perhaps 25" a w a y . 
A l l Ureso objects, except 11. 15S, havo been 
measured this autumn with tho 17^. and I will 
placo tho results with M r . l lo l l i s . T h e condi-
tions aro :— 
1. Position angle to be supplied by estimation 
or by d iagram. 
2. Tl io aperture of tiio telcscopo to bo less 
than 17in. 'P. 
Tow L a w . Co. D u r h a m , Dec . 4. 
E . E s p i u . 
MA I t S . , ' 
[515.]—The paucity of wdiilc spots on Mars 
at this peri belie opposition. and their 
abundance a t tho aphciic apparit ion of 1001, 
would seem to bear out. the assumption that 
tltey are really frost areas. 
. A t the time tho third sketch was made 
T h y l e L was observed li.sing white, and in the 
fifth, K r i d a a i a is also shown ris ing white. 
Other white spots ... .1..- 8. end • • F T h y i n i a n i n l a . 
at Aromat.um Pr on SSephyria, wi th tho 
N . coastline ol I I S a h e m , comprise prncl i -
cully the wii lc oi the white markings on the 
disc, except). of cosurse, the Polar C a p . 
Ins tead .vhite, the " l a n d s . " such as 
Noachis, f . . T b a u m a s i a , vHoliR, E l o c l r i s , 
etc., appear fco have 'merged from f.ho l imb— 
light already yellow, deepening later to a bright 
deep orange and yellowing again towards 
evening. 
T h e Polar t en of a very pale green 
tint, while th . tur ia l seas blue-green or 
grey-green, and lite colouring of tho disc 
generally very delicate and beaut i ful . 
D u r i n g August, and (ho first three weeks of 
September the markings on the. disc appeared 
extraordinari ly fa int and ill-defined, but 
towards tho end of .September and throughout 
October the shores of Aer ia . Edoui . and Mcm-
ilonia were remarkably sharp and woll-dcfincd; 
very dark were Porfcns Sigcus, the F u r c a , Mar-
garit i fer Sinus, and Auroral Sinus, and par-
ticularly so were T i l a n i t m Sinus and (ho em-
bouchures of U c r c u l i s Colunina., Tho (iorgnn, 
.and Laesl.rygon ; but. st i l l , during this period on 
•no S. part of the disc, and the N . conl.inciil.nl 
. - tons there was great want of definition. At 
lie beginning of November the canals , such as! 
were seen, appear •'! , . . s tor to my eye. 
i f wr, accept the canal forms ns actual ly 
ojective, and evidence is certainly acci inm-
ling in that direction, may it not be Hint 
• ;<.n and denudation have so smoothed the 
urfaeo of Mars that ihero are no great, heights 
o r hollows, the seas now being almost filled up, 
and the canals actually waterways conveying 
tlio liejuid from the Polar Cap to the old sea 
bottoms. T h e materials composing Mars arc 
l ighter than thoso of the earth, and probably 
sofler, and water would havo less difficulty iu 
cuf f ing out Hie si.might channels etbscrved. 
T h e six sketches enclosed were made with 
G.Jin, reflector, powers 330 mid 495; an eyepiece 
of 224 was too low. 
'The dates, rending from top left blind, were: 
September 18, U h r . 30min.; October 17, 9hr . ; 
October 8, 8hr. 30min. F r o m bottom left, h a n d : 
October 6, 9hr. 25min.: November G. 
8hr. 30min.; September 23, lOhr. 45min.; and 
tho markings have been purposely darkened, in 
order to assist reproduction. 
E . A. L . At tk ins . 
2, O n l r c d Vi l l a s , Squirrels Heath, Essex. 
December 6. 
[ 5 J 6 . J — I enclose my last drawing of Mars . 
Though tho drawing is by no means perfect, if 
gives an approximate representation of the 
l'S6 
appearance of the planet to me on the evening 
of October 9, at 10.20 p.m. T h o 6Jin. C l a r k 
refractor, power 400 (positive), was used in 
making tho drawing. E . D . Koe , J u n . 
Tbo Hoe Observatory, November 20. 
O B S E R V A T I O N S O F J U P I T E R I N 
N O V E M B E R , 1909. 
[517.]—With tho exception of tho concluding 
days of tlio month, in November there was an 
altogether unusual scarcity both of cloud and 
fog. U n d e r thc.so circumstances J u p i t e r , to my 
knowledge, could be seen ou a t least, eighteen 
mornings. T h o planet was observed here on 
twelve occasions. One hundred mid seventy-two 
longitudes of markings have been deduced f r o m 
tho trans i t estimates and drawings. T h i s 
averages 14.4 transits for every morning 
observed, and all have been charted in the usual 
way. 
T h e relative intensity of tho bel ls , and tho 
comparative whiteness of tho zones, were noted 
on thrco mornings as under: 
. - 3 
Name of Belt . 
Corajiarativo 
intensity. 
Dates. 
10th. 12th. 20th. ' J3 
3 
r. 5 3 1 4 
S.S. Temperate Hand.. — • 6 i i it 
S. Temperate Band . . t 3 2 3 
2 2 2 ! o 
N . Ecpiatorial Belt . . 1 1 1 1 
N . Temperate Band . . 4 4 • 4 
N . N . Tempernto Band 5 5 
Name of Zone. 
; 8.S. Temperate Zone . 
S. Temperate Zone . . 
S. Tropical Zone 
Equatorial Zono 
N . Tropical Zono 
N . Temperate Zone . . 
Relative whiteness. 
Dates. 
10th. 12th. 20th. | 
2 2 1 ! 2 
2 2 2 2 
2 1 3 i 2 
1 1 2 ! 1 
1 1 i I 
3 
3 3 | 3 
Trans i t s of the R e d Spot Hol low were 
obtained on four occasions, two each of the 
shoulders and three of the middle. F r o m these 
f.Iio mean longitudes would seem to have been 
thus : Preceding shoulder, 357 .9° ; middle of 
Hollow, 13 3"; following .shoulder, 31.1". Ac-
cording to the mean of these figures, the Hollow 
had decreased 2° in longitude since October. 
I t is not. improbable that the p. end of the 
S. Tropical dark men wil l catch up to the f . 
shoulder of tho Hollow on about the 12th or 
131 h iiist., so that towards the end of Inst month 
only a comparatively small space intervened 
between the two objects. W h e n the area was 
seen wholly upon the dise. the dark stripe which 
it formed from ono l imb to the other, united 
with that of tho S. Equator ia l Belt,, and the 
I two constituted ono abnormal ly broad triple 
' band. I t will be interesting to sec what effect 
F J K B . ' 2 5 , 1 9 1 0 . E N G L I S H LIBOHANIO AND WOULD 0 E S C I E N C E : No. 23-U. 83 
to I ! ' " n l i . I bog to differ from h i m ; 
'nit, in tbe meantime, wo need not argue 
the matter, for very shortly Hal ley's Comet 
will bo analysed by the spcclroscopo and 
weighed by our mathematic ians. Wo .shall then 
certain if noxious gases, such a.s cyanogen, are 
present in its tail , and whether tho light 
• inaiiated is reflected or inherent , . or both. 
T h a t comets are. extremely light bodies is 
. eriaJffl ; but I am by no means suro that Hal ley's 
may not, Jiavo a. mass sufficient to work havoc 
upon any spot, ou a planet upon which it might 
i.:innately fa l l . Centuries ago something fell 
from iho sky anil burnt tip Sodom a n d 
Gomorrah. W a s this a comet, a shower of 
;., roliteg, or w h a t ? Since then, largo and smal l 
ujasses of burning matt or have fal len, and soino 
of these are a t the present, l imo to bo seen in 
various museums. H would take a good many 
,>-.>;-tu-ai;le:iux to hold the ono which fel l in 
Spain ROOM years ago. A s the sun is m a k i n g a 
(our of tiiio heavens wo may pick up a few of 
• s traggKag masses which pervade space. I 
• h ' liie desiro of S i r Robert that wo may. and 
tJiat we may come into touch with them. S t i l l , 
t he thought of the earth rushing pell-mell into 
l i e very j a w s of a big comet, might lead some of 
,is not so courageous as S i r Robert io tremble in 
elxr shoes. . , 
H u l l . H . P . Slado. 
D O U B L E S T A R S : C O R R E C T I O N T O " C E L E S -
T I A L O B J E C T S , " F I F I H E D I T I O N . 
[101-1—I am m u c h obliged to " X . " (query 303, 
p. GS), for cal l ing my attention to stars he could 
ootf ind. l e a n supply h i m wi th the corrections 
he requires. I n some of the cases they have been 
already noted by me :— 
ii Andromed.-c is Bodc's 6. 
ft Aquari i , R . A . X X i h . 26.3m. 
17 Boiitis: f o r D e c l . + -13° read + 4 S \ 
fi4 Cancri , R . A . V l U h . 63.4m. 
4 Laccri . -c: read 58.9m. for 57.0m., and Duel , 
fhould be 4-r 9'. 
51 L y n c i s : read 21 L y n c i s . 
39 L y n c i s , Decl . 49" 57'. 
2 749 : place separately at V h . 30.0m., I V . 20° 52'. 
F o r Iota I'cgasi, read 1 Pegasi. 
15 Do lph in i : strike out 15. 
1 Vulpeculio is Bode's number. 
Neb. H . I . 205. I have looked up M r . Webb's 
original note, and the map he used, and the star 
referred to as a guide should bo 37 L y n c i s . The 
'boundaries of the constellations are m u c h confused 
here. 
F o r Iota Argus , read Upsilon Carina?. 
li C e n t a u r i : the place is that of N u . 
F o r Nu- Sagitrari i . read N u 1 . 
44 Cassiopeia: and lota Urate seem to be correct. 
Two other corrections not noted by your 
correspondent may be added: - . , 
56 Andromeda;, p. 15: strike outSG. 
2 b-'JO, p. 120 : for Y l h . read V h . 
T . E . E s p i n . ' 
fowlaw, Co. D u r h a m , F e b . 18, 1910. 
R E D R A I N B O W A F T E R S U N S E T . 
1.102.]—I havo just witnessed a curious atmo-
fpiieric phenomenon—a bright rainbow j u s t at, 
and lasting some four minutes a f ter , sunset. 
We aro 3m. cas t of Greenwich , and the s u n set 
hero to-day a t 5.15, almost exactly, G . M . T . T h e 
rainbow appeared a t 5.15, and lasted unt i l 5.19. 
I t had no colour but the red, so that tho appear-
ance was of a bright-red arch , an exact semi-
• irclo, with perhaps a fa int trace of green in 
the lower edge. , 
Peaanarsb, F e b . 19. F . B . Al l ison. 
C U R I O U S L U M I N O U S C L O U D . 
[103.]—On tho evening of tho 17th last . , 
between 6 p.m. and 6.15 p.m., I observed in the 
•sky in tho W . S . W . , about 30 3 above the horizon, 
a bright, irregular U-shapp.d line. N e a r and a 
liltlo above the, left-hand limb of tho U was a 
blurred, luminous object, resembling a cloud of 
luminous: vapour. Short ly af terwards it was 
obscured by clouds, and on looking for it again 
at, 7 p .m. , when tho clouds had cleared away, it 
was no longer visible. G . N . Carleton-Stiff . 
Alfoxdcn, Torquay , F e b . 19. 
U L T R A - M I C R O S C O P Y — T E L E S C O P E 
T E S T I N G . 
[104.] — I a m somewhat surprised that tho 
subject referred to by Mr. H a s s a n ) , in letter 6(1. 
so-called "ultra-microscopy," has not received 
more attention in " O u r " columns, and am sure 
that a comparison of experiences would bo 
welcome reading for microscopical corre-
spondents. My own havo only 1 been in the 
uemonslration of l iving bacteria with tho immer-
.. paraboloid (ono of Watson's) , and whatever 
may bo tho scientific valuo of the method, there j 
is no question as to tho marvellous spectaelo 
that it affords, as described on page 474, Vol . 88, 
letter 421. Tl io best results so far havo been 
obtained with a R c i c h c r t apochromat (not a 
" s o m i " ) of 3 m m . ; but a Re i chcr t No. 6 (}th) 
shows them well, though not so bri l l iant ly . A 
medical friend of mine procured a I.eitz para-
boloid, which is of somewhat different con-
struction, a f t er seeing mine, and our com-
parisons of ihc two seem to show, though rather 
doubtfully, that tho la l t er has very slightly tho 
advantage in point of i l lumination. Ho also 
claims easier adjustment , by iho circles scribed 
for that purposo on i ls face: but in any case 
this presents littlo difficulty, though needing to 
bo done accurately. A powerful light is 
desirable, that of an acetylene bicyclc-lamp 
being all that could bo wished. W o havo not 
yet been ablo to compare the performance of an 
immersion twelf th ho iias bad fitted with a stop 
for use with paraboloid, but as it is obvious that 
tho aperture must be reduced below N . A . 1.0, 1 
should doubt if it would nave much advantage 
over the dry 8th of .95. Should be glad to hear 
of tho best results obtained by other workers, 
and how f a r it may bo possible to identify 
bacteria by these means, as it hardly appears to 
go very f a r in that direction at present, though 
useful for prel iminary inspection. Zsigmondy's 
"Colloids and the Ultra-Microscopo " only treats 
of the other branch of the subject—namely, the 
oxhibition c f minute particles in colloidal 
solutions. 
I t is needless to remark that immersion para-
boloids are no new thing, and chance caused me 
to t u r n up a long correspondence about them in 
V o l . X X X . , 1879. Perhaps somo of our older 
microscopists will inform us how far the results 
then obtained compared with that of tho 
present. I quite agree, a f ter a smal l experience 
in speculum-grinding, and some in spec, and 
objective-testing, that there is nothing equal to 
star-discs each sido of focus for a real and 
informing test. A n d hero, perhaps, I may 
appeal to ono of our practical men to give a 
olear account of tbo manner and direction in 
which vary ing separation of tho component 
lenses of an object-giass affects the corrections. 
I t wi l l usually be found that the thickness c f 
the three smal l slips of foil often used to 
separate the lenses of moderate-sized objectives 
has a profound influence on their performance: 
but in Cookcs' useful work on adjustment and 
testing this is not referred to, except as a 
mechanical detail of tlio mounting. 
Those who havo read and appreciated the 
useful paper on astro-photography or. page 597, 
may like to be referred to Secchi's work, " L e 
So lc i l ," for an i l lustration (Vol . I . p. 38) of a 
s imple shutter for solar work.' T h e releaso by 
burking a stretched thread, is a useful dodge for 
avoiding vibration. ft. W . B . 
F I R E B A L L — S U N S P O T T H E O R Y . 
[105.] — Did any Scotch reader near the 
Glasgow dis tr ic t see a very br i l l iant fireball on 
F e b r u a r y 3 about 9.53 p . m . ? 
No, M r . C r o a s d c l l ; sur.spots aro not comets, 
for scores of good reasons, one of which is that 
no body travel l ing in an orbi t round the sun 
could delay a fortnight in it* transit over tho 
disc, and do it a t a n i rregular rato as wel l ; 
nor could it originate on tho centre of the 
diss , aud increase many thousands of times in 
area in a few days , and create over countless 
millions of squaro miles of his surface what , for 
want of a b c l l c r term, may be mildly named 
a disturbance. B u t perhaps M r . Croasdell is 
only poking fun at the unfortunate " E . M . " 
So lar Synd ica te? J o h n M c l l a r g . 
A N O L D G R E G O R I A N . 
[106.]—For some years now I havo been a 
regular reader of tlio " E . M . , " and havo a lways 
taken a deep interest i n tho astronomical 
columns of your paper. 
Recent ly , a fr iend has placed iu my hands 
for examinat ion a n old 3in. Gregor ian tele-
scope, which, however, appears to bo somewhat 
of a puzzle and a disappointment, especially 
a f t er reading of iho fine performance of small 
Gregoriaus in tho hands of such correspondents 
as M r . E d g a r Matthews, M r . B e r t W y u i e r , and 
others. Sa id telcscopo has meta l specula, and 
bears tho, name of E . Morgan, Lyidgatc-streci . 
Loudon. T h e mirrors are both in very good 
condition, and came up quite bright and un-
tarnished a f ter a lit tie gentlo wiping with 
lemon-juico and water applied ou soft silk. T h e 
small mirror bos been- accurately centred, but 
tho telescope's performance compares very un-
favourably with that of a home-made, 2in. 
refractor. T h e field of view in tlio eyepiece of 
tho Gregor ian (which, by tho way, is of tho 
H u y g h e n i a n type) is much smal ler than that 
given by tho eyepieces of too achromatic , and 
not nearly so bri l l iant ly i l luminated; but iho 
greatest surpriso to mo is that the power of the 
reflector does not seem to bo equal to that of 
the refractor used with an xSO eyepiece. 
T h e length of tho Gregor ian is only 21Jin.. 
over a l l , and the tubo containing iho eyc-lcnscs 
measures 3 i i n . C a n any of our astronomical 
friends give mo any information as to the 
merits of said maker's work, or suggest any 
means of increasing the power, bri l l iance, ani l 
size of field of v i ew? Ought not a 3m. Gre -
gorian t o bear a power of about 120x, seeing 
that M r . E d g a r Matthews uses 140x on his 
3j.inch. which, I understand, is also c f tho 
metall ic specula c las s? H e n r y Newal l . 
7, Sandhcy's-grovc, Waterloo, Liverpool . 
S C R A P I N G U P A S U R F A C E . 
[107.]—-I shall be glad of some information on 
this subject. I havo read several books, the 
back numbers of the " E . M . , " and havo had 
some practice, but am not certain that I do 
tho job properly and with duo economy of t ime 
and labour. T h e books suy tho scraper is not-
intended to remove " l a r g e q u a n t i t i e s " of 
metal . B u t what is a large quant i ty in this 
connection? I have faced a 7in. slide in the 
latho, but the surface camo out with a difference 
in height of about of an inch between the 
centre and the cxtremo edge. I s this too f a r 
from a fiat to begin scraping? I s it better to 
use a broad or a narrow scraper—say, l i n . or 
hm.f H o w much red-marking must one put on 
tiie surface-plate, and what consistency must it 
b e ? H o w must tho work bo applied to the, 
surface-plate? Must it bo just dropped l ightly 
on, or must i t bo pressed heavily o n ? Must it 
bo picked up straight, , or moved about, and if 
the latter, how much must it bo moved, and in 
s traight lines or c ircles? Must tho red-marking 
bo renewed each t ime, or allowed to get more 
and more scanty? I find that when the m a r k i n g 
is very thin and scant it rubs oft on to tho 
work in few places; but when the marking is 
increased in quanti ty much more of it shows on 
tho work. Must tho amount of metal scraped 
oil bo careful ly regulated from the beginning, or 
may tho first cuts bo long, swooping strokes, 
covering a largo portion of the marked sur face? 
Re trea t , Capo Colony. F . J . N;tncc. 
J A P A N E S E " M A G I C " M I R R O R S . 
[10S.]—The extract of letter given by " K a p p a , " 
in, his remarks , gives -undoubtedly the correct 
explanation of tho production of these mirrors , 
if for " b u r n i s h e d " be substituted "scraped ." 
T h i s is not, however, the only way in which they 
can be made, as tho writer demonstrated in a 
paper read before the Manchester L i t e r a r y and 
Philosophical Society some years ago. T h e 
method is extremely simple, and the results aro 
much superior to any but the very best of the 
original products, and is briefly as follows:— 
H a v i n g secured the casting, the metal being 
of littlo consequence provided it be hard, it is 
secured round its back edgo to a saucer-shaped 
vessel, c i ther by soldering or in any other con-
venient manner . The vessel lias a tap attached, 
so that a part ia l vacuum can bo produced and 
the mirror caused to sink sl ightly, thus putt ing 
tho mirror face into compression. Now. as the 
p a t t e r s at the back is raised, tho compression 
effect wi l l not be, so pronounced as on the 
thinner portions, and if the mirror had been 
polished perfectly flat before fixing to tho 
vacuum chamber, it would bo found, when under 
tho part ia l vacuum, not only to be slightly con-
cave, as was to be c::; d, but irregularly so, 
and i f a reflection ima; were now made tho 
pattern would show more or less distinctly, bus 
of test brightness, than the rest of tho mirror . 
Whi ls t in th i s condition, suppose we now 
grind down a l l ircgularit ies so that the reflected 
imago siiows a perfectly uniform disc of l ight. 
O n destroying tho vacuum tho mirror spring's 
back to its original shape with this difference: 
that instead of being plane, as at first, tho 
portions over the patterns are slightly lower, 
and when a reflection imago of the mirror is 
made, tho pattern now comes out brighter than 
tho rest of the sur face ; or, in other words, the 
" m a g i c " effect' has been produced. I u illus-
trat ing my paper I produced tho various effects 
above enumerated*. T . T h o r p Whitef ic ld . 
[109.]—In reply lo let ter G3, tho explanation 
•of tho " m a g i c " property of (sonic) Japanese 
mirrors therein offered is substantial ly Ihc same 
as tha t which Professor Si lvanus Thompson 
gave in reply to a questioner, and is that 
originally given by tho late Professor A y r t o n . 
T h o portions of the front conrex 'surface of the 
mirror which correspond to tho raised forms on 
tho back a r c , in fact , slightly less convex, and 
in -Jio imago of the mirror on the screen the 
corresponding p a r l s appear sl ightly more i l lu-
minated than tiic rest . A discussion of the 
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? njmnnns 
hj retpertt 
at triefy 
Alt comniknicoHimt tktthl be ntbtret/nl to llir ! > r 
af'the KNoi.tsu M t n i i s n ' , I\jlin/jliatn House,\,An<n 
Strict, A'tYe/nl, Linuli'il, I C C . 
%* 7il i .r'iVr (') facilitate reference, Currr*)>nntlc 
tit pttgt "« m/iieA ;'(' ajqieurs. 
" .1 would have everyu&£ write wluit lie knows, urn 
math us he knows, hut no more; unci Unit not in ! 
only, hot In nil other robjcrrti; For such n peraan B 
haw some particular knowledge and experience of 
IXMO whence trreut inconveniences derive theiroriyiual." 
-Muataiuue's Essays. • 
N O T E S O N D O U B L E S T A B S — V KG A — T H E 
S E A R C H F O R N E W P A I R S . 
[223.]—QdL Watson (letter 155) ends his 
interesting, account of the observation of the 
romts to Vega with a suggestion that it may 
lie variable. T h e estimation of the brightness 
covered originally .by S i r W . I l er sche l . Struve's 
results a r e : 
1S31.G2 P 12G.9 \ D 5.40", Mags. 7.0—9.1 A B 
21(1.8 32.07 C = 10.2 A C 
I t lies in tho north part of Cygnus , some 3< 
south of 35 Cygni . i u a region devoid of naked-
distance, has diminished sc 
Slruve's t ime. T h i s autm 
the Zone work, this s tar 
also a distant cotton to A . l h e following a 
my results :— 
A U 19l0.Go V 116.3° D 5.C7" 7.0 9.0 2-ds 
15 b 1910.00 I ' S3.4 D 11.25 b =1-1.0 3nls 
A a 1910.07 T 313.7 D 34.25 n=12 .7 3nts 
A 0 1910.C0 J? 210.2 D 45.25 C 9.5 2nts 
T . E . E s p i n . 
Tow L a w , Co. D u r h a m , Oct . 1. 
l ighter parts , by irradiat ion and slight tremor 
of atmosphere causing an apparent lighter area 
on each side of Pqle—unsteady and shift ing. 
T h e R i n g System had ono certain dark 
division. A shifty appearance of other division 
wits attr ibuted to a replica of the one certain, 
and caused by tremulous s i c A bri l l iant light 
spot where the shadow of ball crossed the ring 
was set down as irradiat ion effect. 
Dav id Booth. 
A R I f ARCHUS. 
CO 
V c s o . 
H Y P E R I O N — S A T U R N — L U N A R 
P H O T O G R A P H S . 
[225.]—I am interested to see that M r . M c I I a r g 
(211, p. 223) has again observed an object which 
ho evidently considers may be Hyper ion . A n d 
how do we know that it is not Hyper ion that he 
required to show it will also vary on different 
occasions. T h e observer should, of course, 
honestly do his best to see it , and not begin by 
being convinced that he wdll not be able to do 
so except with a large aperture. W e should wait, 
I tliinlc, for something 
heaping ungracious cri 
[229.]—This crater was sketched just as i t 
made its appearance on the terminator, when 
the wonderfully regular shape of Aris tarchus 
could be seen, which twenty-tour hours later its 
extreme bri l l iancy would bo hiding. I 
wondered if the shadow thrown on the £ . 
wall was from the central peak. . T h i s shadow 
seemed to break into the intense-whiteness of 
the eastern boundary. T h e plateau Z to the 
N . E . was gradually and steadily forming, nnd 
it was instructive to see which were the highest 
points of this local i ty , ' for one could mark each 
soparttte peak as it sprang up out of the sur-
rounding sea of blackness. Only the nearest 
ril ls and ridges were attempted on the West , for 
their complications rendered them quite im-
possible with a Sin. instrument. 
I t would be most helpful if Colonel Watson 
would supply the " E . M . " with a photograph of 
tits TO oe done ooioie 
l upon an honest and 
. is a 
I 8i 
mucn detail can 
nights, with the 
surprised to rent 
used not to be sv 
division with 
observed S a l urn 
out being able t 
crate 
:il her 
2281 
AiiSttnthul 
of smal l stars is a lways somewhat uncerta in , 
-and much more so in the presence of a bri l l iant 
object in .tho field of view. I t is . then, no 
wonder that South calls ?t 15 mag. T h a t pains-
taking observer made no less than thirty-five 
observations of i t ! S i r J o h n Herschel calls it 
11 mag. , which, on the other baud, is sur-
prisingly high on his scale. Strtive gives it 10.5. 
Professor Asaph H u l l , observing with the 23in. 
-at- Washington, calls it. 10 mug. A glance at the 
d iagram given herewith, which shows the 
apparent motion of the companion since it was 
detected by S i r W i l l i a m Herschel , explains at. 
once why both the brightness is apparently 
increasing and also why year by year it. is 
becoming an easier object. As V e g a gradually 
leaves it , it comes more ami more on to the 
dark sky. I n order to bring the diagram up 
to date, I have made measurements on two 
nights, on neither of which were tile circum-
stances at the time f a v o u r a b l e Tho result 
(which must be taken for what i t is forth) i s : 
1910.74 P 104.9°, D 54.30", 2 nights, 
Mags. 1—10.0. 
T h e second fa int comet, discovered by Winnecte, 
which is at about tHe same distance at 2S0 3 , was 
suspected on October . and nothing more, the 
conditions not being favourable. 
F o r some years past '..he 17Hn. has been used 
exclusively in searching for now pairs—at first 
by sweeping with a power of 500, and latterly 
try the systematic examination of al l the stars 
in Argelander, in the zones + 4 5 ° to + 5 4 ° in-
clusive. T h e work of examining the stars 
between + 5 0 ° and -i-540 is'-rapidly approaching-
completion. There are iu these five zones a 
total of 18,03-1 stars . The distance was quite 
arb i t rar i ly chosen as 10". T h i s is greatly in 
excess of the modern definition of a double s t a r : 
but it was hoped that cases of cc 
motion might be detceted, or f a 
large proper motion. A t the l i e ! 
the l imi t is 5", and only the star 
logues of the Astronomische Ge 
usual ly taken . Whatever l imit is : 
must a lways come into the telesec 
outside the l imit , where the con 
an impression of more than opti 
M a n y such pairs have been met 
sure 
2in. 
rs would show the division with case 
this part. I am sure man;,- other readers as well 
as myself would be n e s t grateful to h im for 
such assistance. 
Abergavenny. E . M . Whitehead. 
nega 
I have 
six t 
lead-
been 
of a second to one sect 
mess of the moon. I 
w i l h one-tenth of a si 
insullieicnl !y intense. 
R O T A T I O N O F M E R C U R Y . 
[230.]—Col. Watson (letter 20S) raises ques-
ous of much interest; but also of some difli-
-ilty, that could not be dea.. with adequately 
l any reasonable allowance of space in these 
alliums, and he will no doubt agree with mo 
:iat except, on the score of courtesy, no answer 
t al l would bo better than an inadequate ono 
tat would give the general reader a distorted 
lew of tho weakness of a really strong case. I 
ipear t h o u . . 
rough ground glass. 
leeono; but these 
T h e chief draw-
rp pictures seems 
nt.es' gra in , which 
dor a very low 
Illiterates nil fine 
magnified five or 
executed in soft 
W . H . Stcavcnson. 
att.i-
ncei'ls 
atttlie-
eall ing 
observed at 
observe with 
y case, senti-
inathcinatica! 
alone decided 
' . ] - •One 
" On 
reliable, f. 
which cannot b 
someone it. sill 
as 
S A T U R N . 
if the great advantages of 
' is that its information is 
soon as a statement appears 
verified with scientific accuracy, 
to find it out. Hence, I was 
nl. Watson's explanation as to 
s. On the night in question I 
wondered why. Mv Watson-
d y Sin. rl.ho.se 
tannic there is a wrong impression a 
tude toward the • •author i t ies" 
correction. I do not cite or rely 
cities for authorities' s a k e : hut 
witnesses I call those who have 
random iu preference to those who 
minds previously made up. I n an 
ment is laid aside, anil a cold 
analysis of merciless severity has 
mo either with my own observations or those of 
others. I must also dissent strongly from Col . 
Watson's conclusions as to " superiority of 
instruments ' ' and "best local i t ies" when the 
qual i fy ing epithet " for this purpose " is added. 
As to tho former, he has tho masterly treatment 
of the subject of large and small instruments 
before him in the address of Prof . Lowel l and 
tile paper of Mr. Convady a t the B . A . A . with 
the consideration that, separating power hardly 
enters into the question of hunting up one or 
mere very large features that will be after-
wards recognisable, and as to tho latter, it is 
(he 
reveals tv 
likely see. 
tot to bo assumed 
•levul ion of 
tievous a&M 
bate. I ha-
statement 
without proof that clear 
:tion against 
nil, wt 
t strongly 
rthority is 
t of the slow rotation of Mercury. As 
n proper 
,ars with 
«orvatory 
tho cata-
[228.]—If it was tl 
see the shadow of Sat 
September 21, as men 
ft,Us to mv lot to re 
happened between 111 
latter of fact , there' is 
itever for i t . Prof . L 
e" is perhaps really b, 
ig but himself, and it 
rjpt his conclusions 
it-nee on which fhev ai 
thurify 
the f . Im 
dark belt 
south, an 
object, dis- I lirrij. 
led. Another light belt, furl 
tiering the dark belt. T h e 
ng was as though compose, 
belts round a darker Pole, 
levod m by no human 
s scarcely scientific to 
after rejecting the 
founded. Schiaparel l i 
s bad case. H i s neat trellis work is a 
monstrosity, and lie has to admit 
on the disc for which he has to pro-
leorologirally impossible explanation 
ho ruin of his favourite hypothesis, 
ieh unsatisfactory evidence as this, 
t contrast effects have given tho sug-
.MS' E N G L I S H M E C H A N I C AND W O R L D . OP S C I E N C E : No. 2380, J A N . l i , m i l . 
T H E ASTRONOMICAL SOCIETV 0 E 
BARCELONA. 
T h e ftntt annuul meeting of litis Society was 
held on December 8 last, when, in accordance 
with the rulos,. the now president and oxcuutivo 
council were elected. Inlcrust ing addresses 
were delivered by the retiring president uii tho. 
progress of astronomical science during tbo year 
1910, and by the secretary ou the development 
of tho Society since its foundation. T h e 
inaugural meeting of t!io Society was held on 
J a n u a r y 30, I ' J I O , at the 'University of Burce-
tomi, as a result of the laboni's of Dun Salvador 
Kaur ich , who- luul been carrying out valuable 
educational work in the city by menus of 
popular article 1) or) astronomical and allied sub-
jects contrilju'nd to the columns -.of " L a s 
N o t i c i a s a well-known Barcelona journal . 
There wore present ut the inaugural meeting 
90 persona from all brunches of society,• in-
cluding several professori of science from neigh-
bouring colleges. , D r . Fstchun Te irudus , Pro-
fessor of Science in the Univers i ty of Barcelona, 
was elected first president, aud a strong 
executive council was .formed, I n A p r i l , K i n g 
Alphonso became a life member, and was 
elected Honorary President. Jn J u l y the 
first number of the m o n t h l y Bul let in wus pub-
lished, and this is now exchanged with alt the 
leading societies and observatories. I n the fol-
lowing mouth a prize medal wui; coined from 
tho designs of Don Dionysius Ronart . A t the 
present time the membership numbers 230, and 
as a result of tlio first y e a r s work the Society 
finds itself with a bank balance of £H0, utter 
paying ull expenses. I n the future it is intended 
to devote tho accumulated funds of the Society 
to tho emotion und equipment of an observatory 
where members may meet regularly in a social 
way, for practical observation and the informal 
discussion o f questions of astronomical interest. 
I n the meantime, arrangements have been 
nnide with those members possessing private 
observatories to allow other members uccoss 
thereto op specified occasions. 
D u r i n g the year eight lectures on astro-
nomical subjects huvu been delivered in Iho 
G r a n d Saloon of the Univers i ty of Barcelona, 
and Humorous addresses un u smaller scale wore 
given on pr actios! spectroscopy and general 
astronomy in tho private observutorieu of-
certain members. 
T h e following is a list of the officers of the 
Society for tho your 11)11,' President, Professor 
Kduardo Footsore, D.Se . , chief of the Time Ser-
vice of Barce lona! Vice-Presidents , Professor 
l .nis Cunuldu and Don Ferd inand T u l l u d u ; 
Secretary, Don Salvador K u u r i c h : Vice-Secre-
tary, Don A . P u l v e : Treasurer , Professor M, 
Font y T o m e , M . D . Other members of the 
C o u n c i l : Professor lgnacio Turuzonu, Professor 
of Astronomy in tho Univers i ty of Valenc ia , D r . 
E n r i q u e Catvet, Don Jose Subdranaa, and Don 
J u a n Morcadal. 
Tho address of the Secretary is Diagonal , 
•!l>2, Barcelona; where all communications 
should be addressed, T b e Society is entering 
upon its second year of activity with bright 
prospects, uud is very successfully cult ivat ing a 
taste for astronomical study among all ela .es 
in Spa in . 
T H E AMERICAN SOCIETY O F 
MECHANICAL E N G I N E E R S . 
T h o thirty - first, annual meeting of tho 
American Society of .Mechanical Engineers wus 
hold in the Engineering Societies building in 
New Y o r k Ci ty , Dec. 8 to 9, inclusive, a total 
Stendance of 895 members and guests being re-
corded. 
T I I K T U A N S M I S S I O N or H E A T I N S U R F A C E 
C O N D E N S A T I O N . , ' 
T h i s was u paper prepared by Mr, (,', A. Orrok , 
New Y o r k C i t y . I t summarised the results 
of nearly 1,200 tests made in Amer ica und 
abroad for the purpose of determining tho beat 
transfer through various kinds of condenser 
lubes and tho laws governing its vuriution'under 
different conditions' of temperature, pressure 
and velocity of the stuam, tho velocity of circu-
lating water, mid the moan difference in , 
t emperature . . T h e following , conclusions were, 
drawn by the author us the result uf his investi-
gation : 
F i r s t — T h e heat transferred from condensing 
steam surrounding a nictullic tube of cold water 
Sowing through the. tube is proportional to tho 
seven-eighths pu\v..r of the mean temperature, 
difference of tho water and steam temperatures. 
T h i s is equivalent tu the statement, that the eo. 
efficient of boat transfer , U , is inversely pro-
portional to tho eighth root of the menu tem-
perature difference, 
Second—The coefficient of heat transmission, 
U , is approximately proportional to the square 
root of tho velocity of tho cooling water. 
T h i r d ^ T h e coefficient, U , is independent of 
tho vacuum and of the velocity of the steam 
among tho tubes or in ' the condenser passuges. 
I t may be proportional to tho square root of the 
velocity normal to tho tubes, but in all common 
eases thm ve loc i ty does not vary move than a 
tenth part . ; . 
F o u i l h — T h o effect of ah" on the heat trans-
ferred is very marked indeed, part icularly at 
high vacua, and most of this air is due to leak-
age through the wulls unit joints of the 
apparatus . 
'I'll© afternoon session on Docember 7 was 
opened with a puper, 
C O M H U S ' I I I I N A N D B O I L E R E F F I C I E N C Y , " 
by Mr. E d w a r d A , Uehtiug, Passaic , N . J . , who 
commented at length on tbe economies thut can 
be elVectyd by scientific. maiti|Uilation of boiler 
plants, and gave a .study of tlue-gas analyses 
and their,relation to boiler efficiency. T h e value 
of'continuous recorders of flue-gas registers was 
touched upon by the author, and arouscil cou-
ajderable. disc iss ion, it being pointed out that , 
up to tlio present, such devices were more of the 
nature of laboratory rather than power-house 
equipment, 
A U T O M A T I C C O N T R O L oi' C O N D E N S I N G W A T E R . 1 
T h o next paper presented was on the subject 
ol "Automat ic Control of Condensing W a t e r , " 
by Mr. I I . Viola , of Brooklyn, N . Y . , describing 
a device for automatical ly regulating the cooling 
water admitted to condensers in vacuum plants. 
Papers giving tho results of tests of a 10 000-
kilowatt mixed-Sots' turbine, and a 9,000-kilo-
watt Curt i s tnrbiuu at S a n Francisco, were read 
by Mr. Samuel L . Napbtaly und Mr. F . H . 
Vurnoy, as waa also one entitled " Notes on the 
Va lue of Napier's Coefficient with Superheated 
S t e a m . " by Mr, I saac I l a r t e r , J u n . , of l layonne, 
N . J , , the latter comprising a report of a series 
of determinations of the value of Nupier's co-
efficient for steam at pressures closely averaging 
160 pounds per square inch absolute, and for 
various degree* of superheat ranging approxi-
mately between 50 and 200°. These values' 
showed t J 
Firs t—Numer ica l increase in tho value of co-
efficient corresponding with increased superheat. 
Second—Thu increase iu the volume Sowing ut 
constant press use us the superheat increases. 
T h i r d — A decrease in the weight of steam 
flowing at constant pressure us the superheat 
increases. 
B E I . T - D R I V I N O . 
Tho opening paper of the session on 
December 8 was entitled, " A New Theory of 
B e l l - D r i v i n g , " and was presented by Mr, Selby 
H a u r , Schenectady, N . \ ' . Some of tlio note-
worthy features uf this new theory as presented 
a r e : T h e maximum allowable tension increases 
with the speed; the coefficient of friction 
increases with the speed, and reaches values f a r 
above those usually assumed; the maximum 
efficiency of transmission is not l imited by the 
s p e e d ; as the speed increases, the centrifugal 
tension replaces the init ial tension so that the 
bearing-pressure decreases; the speed of the belt 
is constantly changing, a regular cyc le ' being 
repented continuously when tho loud is steady, 
and a new treatment of belt creep wus given. 
Tho opinion was expressed in thu paper that 
belt speeds in this country have by no m e a n s 1 
reached tho l imit of practicabil i ty, which, how-
ever, was warmly 'contested by u number of 
those participating in tho discussion. • ' 
S T R E S S E S I N A C O N N E C T I N U - R O D ! 
T h e following paper was presented by M r . 
W. I I . l lersehel on the subject of " A (Graphical 
Method of Calculat ing Stresses in a Connecting. 
K o d . " T h i s method WUB devised.by Mr. Herschel 
to niaku possible tho avoidance of Certain 
general assumptions in making analyt ical coin-, 
nutations when designing such parts. T h i s was. 
followed by a paper on "Operat ing Conditions 
of Passenger E levators ." l,y Mr. Reginald . P . t 
Boltun, of New Y o r k , while Mr. M. B . K a v e n , 
Beverly, Muss., and Mr. J . B . I l m l a w a y p i c 
tented u paper on " Modern Shoe Manufacture ," 
concluding the morning session. 
Simultaneous sessions were hold on Doc. 8. 
tho general session taking up the matter of 
grinding o p e r a t i o n iu the following papers: 
" T h e Field for G r i n d i n g , " by Mr. (!. H . Norton, 
Worcester, Mass , ; "Prec is ion C r i n d i n g , " by Mr. 
W . A . V i a l ! , Providence, R . I . , and "Modern 
C l i n . l u l l ' Methods." by Mr. If. M. \V. I I , i on, 
Murtl'ord, Conn . , these three puoers being con. 
sidereal together in the general discussion, Tlio 
gas-nower .section took up un exhaustive naper 
by Mr. E , P . Coleman on " T l i o F i r s t L a r g e 
(iiie-Kngino Instal lat ion in an American Steel-
works," being that at the plant of tho L a c k a -
wanna Steel Co. . at, Buffalo, N . Y . 
Tho matter of grinding as a substitute for 
lathe and planer operations aroused a great deal 
of interest, it being brought out that much of 
the prejudice against such machines was duo 
to a lack of understanding of their real 
worth und capacity rather than to faulty 
principles involved in their use. Owing to tho. 
relative newness of the urt , much uiieertuinty 
prevails among would-be/ users uf theso 
machines, as, Indeed, it do, a among the manu-
facturers themselves, as to the proper selection 
of wheels for various classes of work, and the 
must advanlaguous speeds at which they should 
be run . T h e possibilities of such machines for 
precise work, and the cheapness with which 
rough work can bo done, aro factors thut are 
bound to compel greater attention to them iu 
tho (uture. , 
S C I E N T I F I C N E W S . 
T h e a t tent ion of , a s tronomers in being 1 
(d irected to a n e w star which has suddenly 
.biased f o r t h in the M i l k y Way, in the con-
s te l la t ion L u e e r t u . . I f was first, noticed by 
o u r f requent correspondent M r . T . K . Espin, 
:o'f T o w l u w , D u r h a m . ' I m m e d i a t e steps were 
taken at the R o y a l O b s e r v a t o r y , G r e e n w i c h , 
to keep the new s t a r u n d e r vigi lant obser-
vat ion . 'The A s t r o n o m e r - R o y a l , M r . P . W . 
D y s o n , assisted by M e s s r s . Melfitte and 
S tevens , . succeeded iu .pho tograph ing it on 
F r i d a y night . I t is s i tuated in 22h, 32m. 10s. 
R i g h t A s c e n s i o n , ami 5 2 ° 151 26' Declination 
(North) . I t s present magni tude is e s t imated 
at 7,5, i t is close to the 8.8 magnitude s t a r 
A . G . C . 7,788. T h e M i l k y W a y of ten affords 
examples of these n ew s t a r s ; it is general ly 
supposed that o n e of tho fa in t s tars of th i s 
vast cons te l la t ion pusses in i t s . o r b i t through 
d i f fused nebulos i t i es , a n d 'shows by its 
violent "superf ic ia l ac t iv i ty t h a t re s i s tance 
has been offered to its 'progress through 
space . , T h e eeputra of those t e m p o r a r y stars-
offer a close re semblance to that of the s o l a r 
c h r o m o s p h e r e , the incandescent ' gaseous 
l a y e r w h i c h envelops the s u n ; hence i f t . m y j 
be reasonably i n f e r r e d that the e in 'Sngral io i i • 
is not caused by the co l l i s ion of two ]iug<f 
bodies , but in Hie m a n n e r previous ly s tated. 
These t e m p o r a r y s t a r s uro vastly r e m o t e ; 
fur n o n e have shown a percept ib le p a r a l l a x , 
nor do they a p p e a r to h a v e proper m o t i o n ; 
they m a t e r i a l i s e suddenly , and gradual 1 ' , .s'mlc 
. into the ir f o r m e r obscur i ty . . 
S i r R o b e r t B a l l t e l egraphed to the Tim** 
f rom C a m b r i d g e O b s e r v a t o r y on Monday 
n i g h t : " M r . K s p i u ' s new s l u r in- I / . cer t i t 
w i n observed here by M r . K i n k s lust night. 
T h o s tar was eas i l y identi f ied ir\ its redness. 
T h e s p e c t r u m shows four consp icuous bright 
l ines in r e d , yellow', b lue-green , and blue. 
T h e red hydrogen l ino was the must intense, 
T h e s t a r was observed aga in t h i s evening at 
seven o'clock. I t has lost n e a r l y hull' its 
magni tude . T h e br ightness of the spectrum 
W a s very s i m i l a r to t h a t of lust night, the 
red .hydrogen lino being s t i l l tho most, con-
s p i c u o u s . " I n the Morning I'ont of T u e s d a y 
a -Mr. H . S . C O W | K T c o m m u n i s on the new 
s t a r ' s " v i o l e n t s u p e r f i c i a l ac t iv i ty , which 
shows that re s i s tance has been offered to its 
progress through . s p a c e " and its " i n -
candescent gaseous l a y e r , " mill d i scerns in 
the fact that it is o f a class that does nut 
a p p e a r ', to have any proper motion—they 
m a t e r i a l i s e suddenly und g r a d u a l l y s i n k int . i 
t h e i r f o r m e r ob l iv ion , " a . career thai re-
semlileii c lose ly thnt of M r . L l o y d George , 
and teruiinut.es in the m a n n e r v.<: devoutly! 
hope, for a n d expec t ." . , 
T i m astronomical p r i z e s of tin' P a r i s 
A c a d e m y , have been awarded as follows t the* 
Lat i tude to D r s , Cowell and Orotuinolin for 
the ir re searches ani l , invest igat ions on 
1 (al loy's C o m e t ; and the V a l z io M. Stephaue 
' J a V e l l o for his re searches r,n comets and 
nebiiUe. T h e J a n s e e n Moda l goes to P r o -
fessor VV. VV.' C a m p b e l l for his spectroscopic 
d i scover ie s a n d invest igat ions . 
T h e s u b j e c t of night, skies bus at times met 
With a good dea l of d i scuss ion at the nue l nig* • 
of the S o c i e t y of Night Photographers , and 
cons iderab le d ivergence of opinion as to tho 
k i n d n f - t u n e tha t in a ; m o n o c h r o m e print 
gives the true r e n d e r i n g o f tlio sky at night, 
u n d e r sueh a n d s u c h condit ions , has Keen 
free ly d i s cus sed . A t the. las t meeting of the 
soc iety , h e l d ' OA the 21st u l t . , M r . Powell 
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tqry, Leeds. With respect to the durkening of 
limb edge in juxtaposition with shadow of bail 
on the ring when this shadow was very thin, is 
there no |x>ssibility of tins darkening being 
caused by transparency of Saturn's atmosphere? 
—that is, seeing the shadow through it? If it 
was an optical effect, "delusion" is hardly a 
correct word, as all effects have a. cause: star-
discs themselves would be optical delusions if 
we allow this explanation to go forth on all 
Optical effects. Optical "delusion" is a get-out 
wheat an explanation is difficult to come to in 
Kline instances. E . M. Antonituli (letter 513) 
gives us u list of great lights that have been 
;?) deluded, including himself. la it not more 
scientific to assume planetary evolution as the 
cause, and variability the clfect of this evolu-
tion There is nothing stable in the whole 
universe. Yet we find observers expecting to see 
things us though they were made of concrete— 
Saturn's rings included. 
Variability in tho ring system of Saturn has 
been suggested some time now. It is not yet 
settled. Careful observations should be made— 
not trying to see as others, but to record 
•exactly what ono sees—keeping ever an open 
mind.' I would suggest to observers to care-
fully nolo the division in tho ring in relation 
•to position of tho bright, ring in both ansas, 1 
feel sure there is something here worth watch-
ing. Mr. Holmes's letter on Saturn's Rings was 
.mother enjoyable treat. David Iiooth. 
THE RINGS OF S A T U R N . 
[530.]—Why will Mr. Holmes not read the 
articles attentively which you publish before he 
•criticises them? The following errors from this 
cause may bo seen iu his letter (515):— 
(1) He first addresses me as "the writer of 
•MS "—i.e., as ihe mere reporter of a paper— 
am! then goes ou to complain by saying that 
in "his paper," etc., I had dono so-and-so, just 
as if that paper was my own. Why thank mo 
as the reporter, and aUo put me down as the 
author, cl the paper? •• >•;.•: 
(2) He takes upon himself the-fight-to con-
siiler himself the party who " ridicules . and 
•criticises." while, upon careful re-reading of. my 
•report. I can find no name whatever mentioned 
iu that connection. I . 
(3) I have no right whatever to reply to Mr. 
Holmes's question —" Will he tell me w'hen and 
where I did this?"—us neither his-own name 
nor Mr., Wilson's (which lie mentions) appears 
anywhere in my report, and for which he thanks 
me. The Reporter. 
[531..]—As a member of the Astronomical 
.Institution of Edinburgh who beard our secre-
tary read his paper on the above subject, and 
who saw his illustrative slide9 and experiments 
(a brief notice of which appeared iu a report of 
bur meeting in "Ours" of December 9), 1 beg 
leave to add my independent testimony to our 
reporter's accuracy. I also coneur fully with the 
'•tier's further reference to this subject, even 
respecting the actual "terms" used by the 
author: this reference was made in his reply 
to Mr. Holmes's incursion in 471 • • 
That anyone pretending to at least some 
acquaintance with the physical side of ustronomy 
should have failed to take in at a glance the 
iiittin points of that author's paper, or to realise 
at once the idea forciblv suggested by "bead" 
experiments, even as so briefly reported, is some-
what strange; and it is certainly more than a 
little curious that. Mr. Holmos permitted himself 
to write as he did in col. 3, p, 455, where, after 
giving what practically repeats our author's 
arguments, he sums up with the evident claim: 
"This, then, / think, is the explanation," etc. 
(Italics mine.) 
But this is not all, for when allowed the 
opportunity of giving credit to the proper 
•quarter, ho choosr s rather to present a per-
functory excuse, since " I have never seen tho 
paper he refers to." 
One is really led to inquiro whether that 
gentleman, of so long and extensive an experi-
ence in literary criticisms, has ever been in a 
position to see a scientific paper about a week 
after it has been read, unless, perhaps, by 
favour of getting a eight of tho author's MS. 
The latter supposition' is, I understand, by no 
means likely in this ease. 
G. Innes, F .R .A .S . 
S C H R O E T E R ' S V A L L E Y AND R U I N E D 
C R A T E R S . 
[532.] — The .ruined craters oastward from 
Anstftrch.ua become specially prominent a few 
days before, and after the moon is three weeks 
old. By careful alignments taken on a number 
of mornings, I havo endeavoured to make the 
map as accurate us possible. The long line of 
white extending N. from Herodotus is very 
nearly, but not quite, parallel to the light-Streak 
from Aristarchus, and the E , wall flattoned by 
foreshortening is exactly in lino with it. Besides 
tho six ruined craters numbered, there arc at 
least two others adjoining No. 3. No. 2 is, of 
course, specially interesting as destermining the 
course of Schroeter's Valley; it had a strong 
radial light-streak on Dec. 24, at 8 a.m., while 
the streak tangential to it lying between 2 and 
3 was very white and conspicuous up to 21st, 
and then faded greatly. Three great peaks arc 
disposed along the greater white line, and in an 
& •• ' / ) f ^ s ( A 
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interesting view of sunrise on Aristarehus thev 
caught tho sunlight simultaneously while stiil 
far out from the terminator, and shortly after 
the light had reached the E . wall of the crater. 
If I mistake not, one of them'towers up from 
that portion, of the ridge that appears to have 
been dumped down on Schroeter's Valley, and 
not far from the place where the radial light-
streak of 2 joins it; but a great deal of careful 
study under the grazing illumination of sunrise 
and sunset will be necessary before anything 
can be affirmed with confidence about this 
portion *ot the surface. There is a very 
interesting formation just W. of Aristarchiw 
that may deserve description later on. 
John Mcllarg. 
L U N A R NOTES—ROTATION OF M E R C U R Y 
— S A T U R N . 
[533.]—I intended lo commence my promised 
details of Schroder's Valley; but Mr. Mcllurg 
has, in compliance with Mr. I'orthoiwu's request, 
promised to examine this interesting region, and 
in letter 481 ho has also very kindly said he 
would do his best in the matter of drawing. 
The sketch of Schroetcr's Valley kindly sent by 
Mr. Goodacre and Mr. Bolton, we are informed, 
is not intended to show miiiuto detail.. This is 
certainly disappointing, for this'drawing was 
made with the same refractor which showed 
extremely minute detail on Jupiter, and with 
which over two dozen wisps were counted. Mr. 
fioodacre, in letter 400, states that the drawing 
is made with a small telescope, and consequently 
does not disclose as much detail us would be 
visible with u larger aperture. This remark I 
do not understand, for the readers' of the 
" E .M." have been distinctly informed—in letter 
4G5,1 July 2, 1009—that "everything visible on 
the planets with lOJin. is visible also in the 
4Jin." The only inference is that the latter 
can show all that the former can. If it does not 
mean this, what does it mean? If Mr. Mcllarg 
will kindly give observations of .Schroeter's 
Valley which he considers as reliable us his 
markings on the more difficult objects Mercury 
and Venus, and if Mr. Scriveu Bolton will bo so 
good as to send a corrected drawing, and which 
he considers us trustworthy us Ids trelliswork 
on Jupiter in " E . M . , " February 23, 19IJ5, p. 03, 
I wilt at once proceed to give a close analy.sis 
of this district, supplemented with drawings and 
photographs. The drawing in " E . M . , " Novem-
ber 18, 1910, is important, not so much in what 
it leaves out as the inaccuracy of the details 
given, and in thin respect unlike the drawings 
of Miss Whitehead, who, although a beginner, 
and with only a 3in., has avoided the mistakes 
of Mr. BolUm, which shows us a level plain 
what is really a high mountain-ridge, forming 
a deep idnulow (at the date of the drawing), 
and as a mountainous elevated region what is a 
valley with rills, and so on. With reference to 
the recent discussion on the rotation of Mercury, 
readers of tho " E . M . " will be interested to hear 
of the chaiigo made in "Whilaker'* by Mr. 
Denning, which in 1910 stated that the rotation 
period was believod to be about tho same is the 
earth; but for 1911 this has been altered us 
follows;—" According to recent investigations, 
the axiul rotation of Mercury is nearly the same 
us that of revolution." As regards Encke's 
division, Dr. David Smart, tho noted computet 
of cometary .Orbits, wrote in the Liverpool 
Astronomical Journal'thut with a lOin. reflector 
ho bus never seen a clear division in Ring A. 
That conscientious observer Mr. Green, in 
"M.N.," June, 1885, writes, using an 18in. 
reflector: "The ring A is tbo greatest difficulty 
of the planet, requiring an opportunity of the 
most choice kind to determine its markings. The 
lightest portion is on the side nearest the Cassini 
division, and on the exterior is a faint line ol 
light. This causes an appearance of shade; but 
no indication of Encke's division could he 
detected." Nothing is shown of this division in 
the drawings by Professor Barnard, either with 
the Lick or the Yerkes refruciors. In "M.N.," 
March, 1008, Professor Barnard writes that ut 
the full opening of the rings iu July, 1898, and 
with magnificent definition, there seemed to lie 
a dusky shading where Encke's is shown, but it 
is not given in his drawing, Mr. Mcllarg, in 
" E . M . , " August 20, 1909, letter 56, wrote that 
Encke's division was quite easy in his small 
refractor fund this with rings not widely open). 
On November 6. 1909, with splendid definition, 
1 could see no trace of it, and my observations 
were given in " E.M. ," November 19, 191)9, and 
were fully confirmed by M. Anlniiiudi's observa-
tions and drawing of Saturn with the 32.7 
Meudon refractor in Bulletin of May. 1910, and 
this drawing showed no trace of the division. Dr. 
David Tarrant, the noted computer of cometary 
orbits, wrote, in Liverpool Astronomical 
Journal, that with a JOJiu. Culver he could see. 
no Encke's division, although in tho " E.M." it 
is reported as seen by observers with sniull 
refractors, and ho considers the appearance may 
be set down to (1) ulteration of light and shade 
on the ring which is beyond the defining-power 
of a small aperture, or (2) the projection of 
Cassini's division on to ring A caused by un-
steady air. Regarding Mr. Booth's drawing in 
" E - M - . " December 16, it appears' to me the 
shadow of ring on the ball is fair too wide for 
the dato of the drawing; aLso, the crape ring 
across the ball is much narrower, and is not of 
the same width as in ansre. 
Camberley. I I . Watson (Col.) 
T H E STAR I N L A C E R T A . 
£534.]— Just a hasty line to say that 'on 
January 1 I obtained further observations 'of 
this object. The F line was so bright as to 
appear as a bright baud long before the rest 
of the spectrum was sufficiently focussed in the 
spectroscope to be visible. The spectrum is 
neither type I I I . nor I V . , but reminds me of 
R Cygni at its bright-line stage. There is an 
intense black and broad bund on the more 
refrangible side of F . A lino fairly bright in 
the yellow is probably D 1 . The star may turn 
out-to be u variable like RCygni, but with 
much better-marked characteristics. The place 
determined here is: R.A. X X I I . h . 32m. S.9s, 
Dec + 5 2 ° 14.6' 11910). T. E . i*pin. 
Towlaw, Co. Durham, Jan. 3, 1911. 
B R I L L I A N T METEOR—AURORA. 
[535.] — A very large, brilliant meteor was 
observed by me on the evening of December 14, 
1910, at ubout 7h. 31 in. C'.S.T. From a point 
a short distance north-west of Capellu it moved 
in a line to a poiia a slight distance cast of 
a Ursie Mujoris, where it broke immediately 
into two pieces, ono slightly larger than the 
other, and soon disappeared. The duraiioii of 
visibility of this meteor was only a few seconds. 
It WHS of much tho same rich colour us Cupel In. 
and apparently much brighter. It wa- one ol 
the finest I have ever seen, t 
With one or two exceptions, the Aurora litis 
been very active every clour night this month 
so fur. I t was especially uctive during the 
evening of December 20, 1910, one large, 
brilliant flash being observed in the Norlh-we-t. 
All of theso uurorie havo been greenish in 
colour. Frederick C. Leonard. 
Leonard Oliservatory. Madison Park, 
Chicago, Dec. 23, 1910. 
TO YOUNG R E A D E R S . 
[533.]—May I advise all young people now 
home from school who see this delightful and 
helpful scientific journal, familiarly called 
"Ours," to go for all they are worth at urn I " ' 
inatics when they return to school? If bj s 
mathematical age. Nothing great, in pliym 
mechanic*, or astronomy can be achieved wiih 
out it. I advise this because, after bovint' 
Studied botany and other bri lies uf M.-CUII . .1 
natural history for the beat-psrt of s lifetime, I 
took up astronomy as u rei-reai ion. While I find 
intense pleasure in it, I urn hampered by b. :nc 
not well equipped in l.i'i',",tieioei I y 'aid 
logarithms, and now I am too old and loo bwsy 
to lea.i 
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admit there was any difficulty in asliil llilff,* I 
reasonable amount of lima ami care to the sub-
jects included under thn term "natural science " 
as well ns a rea onablo airiount of time to 
ancient and modern literal nre, and languages, 
and mathematics. The main source of tho evil 
ap|>eared to him to ho that it was a system 
which was a MOM undesigned survival of anti-
quated methods, and subjects—a system which 
hail never been considered, and which had not 
been adopted after any intelligent examination 
nf the purpose in bund. It was a system largely 
duo to the very natural and pardonable desire of 
schoolmasters to avoid change, and to make 
their own work as easy and as profitable as pos-
sible. It was also accounted for by the desiro of 
well-to-do parents that their sons should go to 
schools frequented by youths of a superior social 
class, that desire being unchecked by any 
anxiety as to whether a reasonable system'of 
education and ins! ruction was pursued in the 
favoured school. The main question which be 
desired to raise was whether tho right choice of 
subjects for study was made in our Public 
Schools, and .whether it was right and proper, as 
he should suggest, to cease altogether tho 
cumbrous efforts to teach the Greek language to 
schoolboys, and to substitute for it as a regular, 
and necessary part of tho curriculum a well-
considered, duly adapted, and skilfully-designed 
eourso of instruction in natural science, using 
that, term in the most comprehensive sense. I t 
could be shown that, what at. ono time was the 
legitimate and reasonable aim of a study of 
Latin and Greek authors could only be attained 
in the present changed condition of knowledge 
by giving the hours now misapplied to Greek to 
such instruction in natural science as was fitted 
to the minds of growing youth. The whole world 
of thought and knowledge bad changed during 
tho past century. Wo no longer lived in tho pre-
scientific age. An immense now birth of know-
ledge, of nature, and of our conceptions with 
regard to man's place in nature as well as of our 
methods of investigation, not only in regard to 
our surroundings, but in rogard to man himsolf, 
in regard to the study of his history, his 
language, his art, his knowledge, his schemes of 
society and government, bad taken place. . I t 
must bo evident to everyone who considered the 
matter that the reform consist ing in the suppres-
sion of Greek grammar in schools and the intro-
duction in its placo of proper teaching of the 
natural sciences free from cram-work and the 
shadow of competitive scholarship examinations 
was truly enough like putting new wine into old 
bottles. • 
Anoi.iTiojf O F B O A R D I N G S C H O O L S . 
He suggested that all Public Schools should bo 
• I.i v schools, not boarding-schools. No master 
engaged in teaching the school should be allowed 
to keep a boarding-house, nor bo paid for his 
work as teacher by profits obtained, as a 
boarding-house keeper. All arrangements for 
the boarding of Rnch pupils as did. not reside 
with their parents should be independent of the 
authorities of the school. The teachers in 
SCIIOOIR should be paid Riich salary as would 
mako tbo profession of schoolmaster alt.ractiv'o 
to t.ho able, and even to the exceptionally able 
men. They should be asked lo be teachers, not 
dames; they should bo experts not only in tho 
knowledge which they taught, but also in the 
art of teaching. Though, no doubt, both those 
conditions were sometimes fulfilled at the 
present day, yet. ho thought all would agree that 
it, was a matter nf chance, and that the teacher 
was not well enough paid, that he had often to 
use up his strength as a house-master, and that 
no means existed of making sure that, the most 
capablo teachers should bo employed to teach 
in our great Public Schools. It seemed to him 
that while men of tho special capacity required 
might, bo employed to train boys in gaining 
certain oonuirciucnts, such as languages, the 
elements of mathematics, and similar instru-
ments or keys of knowledge, men of tho highest 
quality as approved and gifted teachers should 
lecture and demonstrate to them in such sub-
jects as history, literature, and the various 
branches of science. Education was a much mis-
used term. One commonly heard it said of this 
or that man that he had no education, whereas 
in reality every human creature was educated 
in thousands of ways. By education peoplo com-
monly meant what thev considered to be good 
as opposed to bad or defective education, and 
they very generally restricted it to that small 
part of education which was carried on in 
schools and colleges. ", 
M O D E R N - C L A S S I C A L E D U C A T I O N . 
Those who at that moment overburdened and 
stifled tho mind of youth with what was ended 
compulsory Greek, professed a great revcrenro 
for tho art and wisdom of tho ancient in-
habitants of Hellas. But did they follow in 
regard to education tho example or precepts of 
the great Greek teachers? They did nothing of 
the sort. Tho ancient Greeks w'cro not educated 
at school by attempts to study more ancient 
Btryptjsta hieroglyphics or Assyrian cuneiform 
text. They read and' learnt to recite the 
writings of t.heir own poets and philosophers, 
and they learnt the natural sciences of their 
day. The true Greek spirit was realised, was in 
fact reborn, and existed in our present phase of 
civilisation in the splendid creations and tho 
self-reliant, hopeful, and sober enthusiasm of 
t.ho men of science of the nineteenth century. 
True Hellenism w«« to bo found in the culti-
vators of natural science, and not in all Iho 
worship of Greek texts by tho united pedagogues 
of Europe. The Greeks, wero they ahlo to visit 
us now, would havo nothing but contempt for 
our Greek compulsionists. How was it that the 
teachings and spirit of the ancient Greeks wero 
utterly disregarded, and that a moro botch of 
the rudiments of the Greek language was all 
that most schoolboys could acquire after years 
of the nnproved but incapable teaching of 
Greek? The answer was not far to seek. What 
was now called a classical education originated 
in a genuino attempt to impart a purely 
utilitarian knowledge of the Latin language. 
In tho Middle Ages Latin was acquired as the 
key lo tho Vulgate and fbo Liturgy, the lives of 
the Saints, and the works of the early Fathers-
of the Church. Later books of science wore 
written in Latin, and in Latin alone. Still later 
Unman writers were studied for their beauty of 
form and expression. Hut that, plain and honest 
reason for the acquirement of Latin did not 
exist in the case of Greek, At one timo science 
was actually and genuinely taught by the aid of 
Latin texts of Greek and Roman authors, and 
within the memory of many Aristotle was 
regularly spoken of as science. Hut now this 
was changed, and classical authors, once studied 
as real sources of information, had cca-scd to bo 
so studied. Since the study of Greek was no 
longer tho study of science, it must be taught 
separately and independent^. 
A SUBSTITUTE FOR A T E L E S C O P E 
DRIVING-CLOCK. 
An -excellent substitute for a driving-clock has 
recently been designed for the purposo of keep-
ing a star in the field of vision—i.e., to give a 
very slowj uniform motion to a telescope 
Glycerine 
Alcofuol 
< 
P w/w.; 
: 
around the Polar axis in a direction contrary 
to that of the earth on its axis. 
A cylinder, C, is filled with a mixture of 
glycerine and alcohol in tho proportion of 
5:1. A flexible valve, F , is fastened at its 
centre, c, to the under surfaco of a piston, P, 
which rests upon tho glycerine. When tho 
piston moves in the direction of the arrow, A, 
tho piston-rod. R, imparts motion to the gear 
for reducing tho motion at the Polar axis. As 
long as there is no outlet for tho glycerine, the 
piston rests upon it, and no motion is communi-
cated to the telcsrope. When the latter has 
been adjusted for right ascension and declina-
tion, and a star has been brought to the centre 
of the field of vision, its position may be main-
tained by allowing the glycerine to escape from 
tho lower end, a, to the upper end of tho 
cylinder through the tube. T ; and the piston 
descends by its own weight, giving motion to 
tho telescope. This may be regulated to any 
speed by enlarging or diminishing tho area of 
t.bo orifice at the upper end of the cylinder ir, 
and rs accomplished by means of a hollow 
cylindrical valve r, whose lower end is open to. 
and forms a continuation of. the lube T. This 
valve is operated by the band-wheel, W, by 
wdiich it may be rotated within the valve-chest. 
V . Fig. 1 is an enlarged view of a. section of 
tlio va.lvo taken through its axis, and shows the 
triangular form of t.ho orifice through which 
the glycerine passes as seen in the direction of 
the arrow, B. In Fig. 1 the valve is wide open 
to tho passage p; and this area is designed to 
be a great, deal larger than that which is 
needed for the purpose. Figs. 2 and 3 show the 
valvo after it has been rotated, and the area of 
the orifice diminished, which may be reduced to 
tho size of a pinhole. The correct position, 
which can bo determined experimentally, ie 
somewhere between tho extreme positions, 
shown at Fig. 2. 
When the piston has reached the lower end 
of the cylinder (shown at P') it is restored to 
its original position by moving it. in tho direc-
tion of tho arrow, A 1 . The valvo F opens, and 
the glycerine passes through the holes A, /.. 
The packing glands prevent any escape of tho 
glycerine around tho piston-rod R, and valve-
spindle r.—Prof. Frederic R. Honoy, Trinity 
College, in the .Scientific American. 
T H E N E W S T A R , T H E LADY, 
T H E VICAR, AND " T H E LOST 
PROPHET." 
The Rev. T. H . E . C. Espin. vicar of Tow Law. 
who recently discovered tho new star in Iho 
Milky Way, has had considerable correspond-
ence on the subject. Recently there was pub-
lished a photograph of Mr. Espin, about to 
spend an evening at. his telescope, holding in his 
arm a big cat, of which ho is passionately fond. 
The publication of this picture led to the follow-
ing amusing correspondence between Mr. Espiu 
and a Ramsgate lady:— 
" Ramsgate, Jan. 10. 
"Dear Sir,—Do excuse me for writing to ask 
you if you found or bought that cat about 
eighteen months or two years ago. When wo 
were removing from Bournemouth to Ramsgate-
I gave my enormous cat to a friend in Somerset-
shire. I t was not like a cat: it was so immensely 
intelligent, and would sit up and beg, and all 
but speak. ' Jeremiah ' stayed with my friend 
for a fortnight, and then disappeared, and has 
never been hoard of since, or found. 
" Now, I don't, wish to rob you of your beau-
tiful cat, even if it wero the same as I lost: but 
I do want to know if my dear 'Jeremiah,' so 
noted for his lamentations, is again safo and 
valued. I shall bo so very glad if you will write 
to me regarding tho cat. in tho picture. I did 
not. know two rats could hnvc such eyes and a 
face of such intelligence and beauty. I t must 
be my lost 'Jeremiah.'—Yours truly, ." 
T U B V I C A R ' S L E T T E R . 
Mr. Espin replied to the letter as follows:— 
"Dear Madam,—I am truly sorry to hear 
your story of tho ' lost prophet,' and fear thero 
is no chance that he has given up theology and 
taken up science, exchanging the magnificent, 
name of 'Jeremiah' for that of 'Kip . ' 
"The story of my cat is this: Last February, 
returning from church on a cold night, with 
the ground covered with snow. I heard lamenta-
tions very similar to what ' Jeremiah ' would 
have uttered, and, on searching about, found a . 
young and quito small cat on the window-sill, 
very cold and very starved. I took him in ami 
fed him, and mado inquiries, but have never 
obtained the least clue as to his owner. He was 
then about six months old. Wo became keenly 
attached, and his afifoction has been so great-
that on more than ono occasion ho has saved 
me tho troublo of eating my dinner by being 
first in the field.' 
"Last Juno he had a dreadful glandular 
swelling nearly half tho size of his head, and 
suffered vcrv much, and everybody said ho 
would die. But with caro tlio abscess came to 
a head and burst, and he got better. Aftor 
that, he steadily grew, and is now a magnificent 
tabby—not a tortoiseshell, as the papers have 
it. He certainly had no ideas of begging at 
first, though plenty of stealing; bo now does 
both.—Yours truly, 1 
"(Rev.) T . I I . E . C. Espin." 
1 
\ 
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M A R K I N G S OH T H E P L A N E T 
VENUS AND T H E " N E W STAR" 
I N LACERTA. 
The. existence of decided markings on Hie 
planet Venus has been nearly as much a matter 
of controversy as the canals of Mars. It is 
therefore of importance to note that M. Halley, 
observing at Roubaix with a Secretan refractor 
of 135 millimetres, has secured some very good 
results, and is confident of the objective exist-
ence of certain streaks and differences of 
.brilliancy on the disc. His atmospheric con-
ditions were excellent, and he was able to Bee 
••ertain markings which were persistently visible 
throughout his observations. The markings 
took the form of dark streaks, divided by a 
bright lino running from the terminator towards 
the south. There was another dark patch on 
the Northern Hemisphere, which seemed to 
undergo some change of form. In addition to 
•tueso dark patches M. Hallcy confirmed the 
existence of bright Polar areas, which have been 
suspected bv several observers. Around the 
bright North Polar oap there was a dark area, 
which may havo been due in some measure to 
•she effect of contrast. 
There have been no very interesting observa-
tions of the Nova iu the constellation Lacerta 
(the Lizard), discovered by the Rev. T . E L 
Kspin, beyond the announcement of Professor 
Max Wolf, of Heidelberg, that the star had 
been found on iplates taken in earlier year9. It 
.') ul then a magnitude of between the 12Ui and 
13th. This would indicate that tbe star belongs 
rather to the class of long variables than to 
that of new stars. This view is not inconsistent 
with Mr. Espin's description of the spectrum, in 
which he reports two bright lines, probably F 
and D 3 , with three bands between. On the 
more refrangible side of F a band is seen so 
large and deep as to make tho spectrum dis-
continuous. Then follows another bright band. 
The spectrum is comparable with that of R 
'Jygni, but more pronounced. The spectrum 
his also been observed at Cambridge, but at 
Greenwich the weather has been unfavourable 
for observations. The amateur can find tho star 
•bv its distinctly red colour, and by its •forming 
the apex of an approximately equilateral 
'triangle, of which a line joining Alpha and Beta 
•Laoertre forms the base.—P., in tho Manchester 
O'uardian , . 
" T E E ASTRONOMICAL REGIMENT." 
At tho annual conference of the Mathematical 
Association on the 11th inst., Professor Turner, 
who occupies the Chair of Astronomy at Oxford, 
gave as his presidential address the recent suc-
cessful movement by the astronomical regiment, 
a movement in which mathematicians were 
greatly interested. He usod the word "regi-
ment" because, although the chief credit was 
undoubtedly due to individuals, the movement 
was organised in the senso in which the ad-
vances of Nature were organised. In the first 
place, Professor W. H . Pickering, of Harvard, 
found, ten or eleven years ago, a new satellite of 
Saturn, having sought it in a new way—namely, 
by the examination of photographic plates. 
Eight satellites had previously boon discovered 
by means of telescopes; but Professor Pickering 
had no telescope large enough to find another. 
He gave the name of Phoebe to his discovery. I t 
was the outermost of all Saturn's moons, and 
was revolving in a direction opposite to that of 
The planet anil the other moons. As an explana-
1 ion of this astonishing fact, Professor Pickering 
•suggested that Saturn himself originally turned 
in a direction the reverse of his present one, and 
that his daughter Phoebe was born in that early 
period, whereas his other children came into 
existence after he had reversed his motion. This 
suggestion was confirmed by the mathematical 
investigations of Mr. F . J . M. Stratton, who 
found in tidal action a sufficient explanation of 
the turning over. Professor Pickering's discovery 
naturally brought other inquirers into the field, 
and, within a,'few months, Mr. Perrine, of the 
Lick Observatory, announced two new satellites 
of Jupiter. They were at greater distances from 
the planet than the moons previously known, 
but were not revolving in the reverse direction. 
Tho honour of discovering another body with 
that peculiarity fell to England, for on 
February 28, 1D0S. Mr. Mclotte, of Greenwich 
Observatory, found that Jupiter had an eighth 
satellite far outside all tho others, and, like 
Phoebe, revolving round its central body in the 
leverse direction. Jupiter, liko Saturn, must 
originally have been turning round in the 
direction contrary to its present one. Indeed, 
Mr. Stratton's work showed that till the planets 
bad probably reversed their motion at least 
once, and it suggested that some of them were 
even now preparing for a second spmersuult. Tho 
old idea that planets and moons all twisted and 
turned in the same direction as the Sun, and 
had dona so from birth- must be entirely 
abandoned. 
T D E SUN'S CONTENTION wira J U P I T E R . ' 
The last chapter of the story of Jupiter's 
eighth satellite was to mathematicians, the 
most interesting of all, for the path of tho 
satellite was unlike anything that they had 
usually imagined as an orbit, which thoy were 
accustomed to regard as closely resembling an 
ellipse. I t had long been known that disturb-
ance from bodies other than that occupying 
the focus continually modified the ellipse, but 
they had hitherto thought that such changes 
were small. In the case of Jupiter's eighth 
satellite, however, they were so large that the 
curve of its orbit was not even closed. After 
what should be a complete revolution, the 
satellite did not return to the same spot as far 
as was known at present; and if it ever did so 
it would only be after many interlaced turns. 
The reason of these complex movements was 
that the satellite was so far from Jupiter as to 
be influenced by the Sun. Referring to the suc-
cessful calculations of Mr. Cowell and Mr. Crom-
nielin in connection with Halley's Comet, the 
President said that Mr. Cowell's admirable new 
method of reckoning, based on Sir George 
Darwin's, was capable of doing great service to 
mathematicians und astronomers. By its means 
anybody who could use logarithm tables might 
start with confidence on the solution of any sug-
gested case of cometary movement among the 
planets, and would have a good chance of finding 
some curious, interesting, and new things. For 
instance, if a particle started moving midway 
between Jupiter and Saturn, what would 
happen to it under different conditions of pro-
jection? No one had hitherto worked out such a 
problem, because- the analytical method was 
excessively difficult. Mr. Cowell, however, had 
pointed out thut there wus a simple and obvious 
way of going to work, the only disadvantage 
being the labour entailed. Co-operation could 
make that labour a mere game of amusement, 
and among mathematicians there might be some 
who would welcome the suggestion. 
ART AND FACT. 
At the Authors' Club dinner on Monday night, 
Sir Alfred East made some interesting remarks 
on the purposes and limitations of real art. 
There were, he said, of course, in all walks 
of life great difficulties; if it were easier they 
would perhaps have more—should ho say?—post-
impressionists. But at times they were glad to 
recognise many things which made their art so 
delightful. It took them from the noisy city 
to the charming country, and made them more 
intimate with tho beauties of Nature, which 
never deceived the heart which Joved her, " I 
remember," proceeded Sir Alfred, "passing 
along a country road and seeing two men 
cutting down a tree. I love trees, which, as you 
know, are associated in many ways not only 
with art,' but with literature and history. I 
protested against these men removing that tree 
and thereby spoiling the landscape. I said to 
one of the men, 'What harm has the tree done 
to you that you should cut it down? ' The man 
was surprised by tho question and paused—as 
so many British workmen do. (Laughter ) He 
carefully wiped his brow, and, addressing his 
.mato and pointing to me, said,' Dotty.' Now, that 
is the attitude of many people in relation to 
the art we follow. In an age which has thrown 
overboard the once accepted and steadying in-
fluences of form, we find in the anarchical con-
fusion ono or two aspects which stand out with 
greater prominence than others. For instance, 
the contempt for style, that grotesque effort and 
labour to become naive as expressed by the post-
impressionists in painting. In their attempt to 
return to the primitive condition of man, if they 
.were logical, all our progress must, go by the 
board, all our high attainments in art, 
literature, and science must count for nothing. 
We all recognise that in the service of art there 
must be freedom; but when license takes the 
place of freedom and the highest qualities of the 
arts become degraded, then this freedom is 
abused. (Hear,, hear.) Every art should be 
free; but no art can be so free that it can with 
impunity throw over the verv purpose of its 
existence. It must accept its limitations, which 
go to insure its health and strengthen its 
purpose. All the arts aro united, inasmuch as 
they express the ideal, but divergent in Ihut 
they express different attributes of the ideal. 
The attribute of painting is one, the attribute 
of literature is another, and music another. 
Broadly speaking, these three arts and their 
allies cover tbo whole ground of human ex-
pression. Thus, if the painter with deliberation 
chooses from life or Nature some theme to naint 
that could be better described by words he is 
either ill-informed of the limitations of his art 
or he is an egoist. Aud so the writer, if he at-
tempts to describe some wonder, I ho beauty of 
which can only be convoyed to tho human heart 
by a juxtaposition of form aud colour, his 
failure is certain. At this anarchical stage in 
the history of art all the restraining influence 
of form has been removed, and the cult of 'do-
as-you-pleaso 1 has entered with its self-satisfied, 
smug confidence, so that tho fool may paint or 
write, and has as imteh right to his opinion as 
anyone; and not only that, but may demand to 
he treated seriously and on equal terms with the 
most cultivated. His ideas will get tho support 
of those who stand for Art Socialism, and no 
matter how ignorant and ill-informed his art 
may be, he will claim, in the absence of any 
authority, to be considered seriously. For since 
this contempt for authority anyone who can 
write glibly can clamour for recognition even 
though he may not bo in any sense qualified to 
express an opinion. In the face of this license 
I enter my plea for the closer consideration of 
the liberty and the limitation of the arts. 
" A R T T H E E X P R E S S I O N or T H E I D E A L . 
"Painters or poets should thoughtfully con-
sider by what medium their selected 
characteristics of life and nature could be best 
expressed. Painters often err in tho belief that 
all visual things can bo expressed by painting. 
It can be said with equal truth that the writer 
thinks that all he sees and hears can be ex-
pressed by words. Journalism has a place in our 
everyday life. It gives us an account of what is 
going on day by day. But it is possible that its 
influence may have had a deteriorating effect 
upon our perception of style. Let us beware of 
confusing the expression of fact with art. Art 
is tho expression of the ideal, and it is the duty 
und responsibility of the painter or poet to take 
care to express that ideal in the medium by 
which it oan be best expressed. In my judgment 
of a picture the first question I put to imyself 
is, ' Could this motif be better expressed by 
literature than painting?' If by literature, 
then there is no excuse for its existence as a 
picture; but it may show such a magnificent 
conjunction of form and colour that we are 
regardless of the incident, which becomes merely 
the peg upon which the artist has hung the real 
purpose of his theme. The writer is less 
fortunate. Nothing can redeem a subject which 
is, if I may use the word, in the vocabulary of 
the painter. Let us have freedom by all means. 
But rest assured that the great painter or the 
great poet is he who, working within the 
limitations which govern his art, conceals tbe 
fact that they do so govern it. As Goethe has 
said:—' It is working within limits that tho 
master comes out.' A sonnet is a convention; 
but we are unconscious of the form, if that be 
a work .of art. And so in painting we are un-
conscious of the surface of the paint, its 
technical excellencies, the presence of tbe frame 
of the pict/ure if that which is behind these con-
ditions is fine. There are conditions no nainter 
can afford to ignore. We are not so dead to art 
but that we can detect the sham expression of 
independence in the morbid art of the post-
impressionists that obtains credence in certain 
quarters. If such an exhibition as that of the 
post-impressionists is calculated to unsettle the 
art student and to sap his faith in the work of 
tho great painters, how much more must its in-
fluence affect the ordinary person who may be 
acquainted with art, although not in a technical 
sense. One can imagine the utter abandonment 
of all these conditions which ho has .been in tlio 
habit of applying hitherto to the work of tho 
masters; he has to readjust his knowledge, to 
rearrange his proofs, to reconsider, in fact, his 
whole attitude toward art and life, and I can 
imagino the man coming through this process 
in a state of utter bewilderment. But then he 
may havo gained in the sacrifice of all that the 
world has considered fine, the new experience 
of insanity, 
" A B U S E o r F R E E D O M . 
"Thero is some truth in the claim that we can 
express our impressions of form and colour 
rather than the actual fact. But such 
impressions should not be governed by tho mere 
invention of man irrespective of any reference 
to Nature, because there is no branch of art 
but what must necessarily ,be influenced by tho 
suggestion of Nature allied to the invention of 
man. Where the mero invention does not con-
form in any particular whrtevcr to Nat/ure, it 
cannot possibly bo in sympathy with that part 
of creation wo cull man. It is a positive insult 
to tho Creator of Nature to destroy the 
sympathy which exists between tho different 
factors of Nature. If man was not allowed an 
onormous freedom, then the claim for revolt 
would bo reasonable; but inasmuch as he is 
absolutely free, it is pitiable that ho should so 
abuso his freedom by Iho abuso of Nature. 
Certain landscapes that we seo in tho dooadent 
school referred to bear no resemblaiico whatever 
to the forms of Nature, and wo should be 
absolutely inguorant of tho intentions of tho 
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SCIENTIFIC NEWS. 
Tho Astronomer-Royal, in the Timet of 
January 14, says: 1 have received from Pro-
fessor Pickering tho following communica-
tion, dated December 31, -with reference to 
the new star discovered by Mr. E s p i n : 
"This object, which will lie designated as 
Nova Lacert.-c, was observed last, night 
visually and photographically at Harvard 
College Observatory, '''he collection of 
photographs shows that it was invisible 
N'ovcinlwr 19, 1910, but appeared on 
Nuvemlier 23 and December 7. It. was then 
equal in brightness to 9 Lacertie, photo-
graphic magnitude 5.00. Its photo-
graphic magnitude lust night was about 7.0. 
i t does not appear on several early photo-
graphs, the first, taken on December 1, 1887, 
showing very faint stars. Photographs of the 
spectrum by Mr. E . S. King showed eleven 
bright lines. From photometric measures 
by 1'rnfe.ssor Wendell the Nova appears to be 
1.50 magnitudes brighter than +51°. 3420 
M...;iiitude 8.7. Obseravtions by Mr. Camp-
bell with Argelander's method make the 
photometric magnitude of the Nova 7.1. I t is 
visible with an opera-glass." I t is interesting 
to note that the new star remained un-
discovered from Nov. 23 to Dec. 30. 
Mr. E . M. Nelson writes from Bcckington, 
Bath, to the Times, under date Jan . 13:' 
"To-night at 7 p.m. a remarkable halo was 
seen round the moon. It differed from those 
usually observed both in character and 
splendour. The moon was seen upon a con-
centric white disc, tho edge of which had an 
orange border, the deeper colour being, as 
usual, on the outside. The diameter of this 
disc, including tho coloured border. o« 
measured with a pocket sextant, was 4jdeg."*; 
thus far the description would apply to B O N 
lunar halos. Outside this was an unusually 
bright annulus of peacock green, which in 
turn was bordered by another orange ring, 
neither so broad nor so bright as the inner 
one. The whole apparition was 7Jdeg. in 
diameter. I have observed many examples 
of this rather common phenomenon, but 
never have seen one approaching the 
splendour of that witnessed to-night." 
Another correspondent states that this halo 
was visible, though not so ' plainly, in 
London. 
Sir Oliver Loci go spoke on "Ideas of 
De i ty" at. the Oldbury' P . S . A . class last 
Sunday afternoon. Tracing the ideas of 
•humanity concerning God from the primitive 
notions of savages to the Christian con-
ception of Incarnation, Sir Oliver Lodge said 
the kingdom of heaven was a stato or con-
dition, and, wherever it was, we should still 
feel like we did here and now. When we had 
learned to make the best of it we. should find 
that heaven and earth were not two different 
places, but very much the same. The 
kingdom of heaven was in the present as well 
as the future, but it would only come by our 
efforts. What was the matter w'ith life? Well , 
tho human race was only beginning its 
existence on this planet, was only just, be-
er.ming oivilised. The world was not as 
happy as it might be; there was still disease 
and extreme poverty to fight against. It was 
our business to make the world better, but 
we must have faith in the possibility of 
improvement. 
On Monday night, at the Royal Geographi-
cal Society, Dr . .Johan Il jort gave a detailed 
account of the Michael Sars North Atlantic 
drop sea expedition of 1910, which be, with 
Professor H . H . Grau , Dr . Helland-Hansen, 
Mr. E . Kocfocd, and Captain Their Iversen, 
undertook at the suggestion and at tho ex-
pense of Sir John Murray, who himself 
accompanied them. Dr . Hjort said of hydro-
graphical .material 2,400 water samples were 
collected, more than 900 from below the sur-
face; at 110 stations 937 temperature obser-
vations from below the surface were taken; 
1 .(^observations ofsurface temperature were 
recorded ; and 258 measurements of currents 
and seven of light were obtained. The tem-
peratures found by the expedition agreed 
with those of the Challenger, as far as the 
deep layers were concerned, but taking all 
the stations of tho Challenger in the summer 
if 1873 which were situated in the neighbour-
hood of the Michael Sars's stations of a 
summer 37 years later, it would bo found that 
the water in the mid layers was much warmer 
in 1873 than in 1910. Dealing with animal 
life, the lecturer said that it was found that 
black and dark red forms were all prevailing 
among animals from the greatest depths, and 
he had endeavoured to compare their vertical 
distribution with tho intensity of tho sunlight 
in different depths and at different ports of 
tho ocean ; and the red and black forms were 
foiind to have on upper limit in the. different 
waters which corresponded everywhere with 
the same intensity of light. I t was only at 
night that black fish with large light-organs 
were found high up in the water, and red 
crustaceans in the Arctic regions were to be 
found right up to the edge of the ice at the 
surface of the sea. 
According to a statement by Mr. Ray 
Priestley, published in the New Zealand 
Press just before the departure of the Terra 
Nova for the South Pole, an important geo-
logical discovery was made during S ir Ernest 
Shackleton's expedition. Mr. Priestley, who 
is now engaged with Captain Scott's Ant-
arctic expedition, and who has for some 
months been collaborating with Professor 
David at Sydney in arranging^a memoir of 
the geological work on Sir Ernest Shackle-
ton's expedition, states that he discovered a 
small piece of rock on the Beardmore Glacier 
which now, ujion full examination, proves to 
belong to the archmocyathimre, or Cambrian 
limestones. I t appears that a similar forma-
tion has in recent years been discovered in 
South Australia by Mr. Griffith Taylor, who 
is also a member of Captain Scott's scientific 
staff. The fossils found both in the latter 
and in the Antarctic specimens are identical, 
and the inference is that at a not very distant 
past the Antarctic was united to the con-
tinent of Australia. The fossils referred to 
are the immediate predecessors of corals and 
sponges. Mr. Priestley, in a letter to his 
father, written two days after the Terra 
Nova left New Zealand, confirms the 
announcement. • 
The four hundred and seventieth ordinary 
meeting of the Quekett Microscopical Club 
will be held at 20, Hanover-square, W. , on 
Tuesday, January 24, at. 8 p.m. Mr. C . F . 
Rousseict, F . R . M . S . , will read a paper on 
"Threo New Species of Rotifers." 
Nominations of candidates for officers and 
as members of the committee, for election in 
February, will be taken. Gentlemen desiring 
to attend the meeting as visitors ore invited 
to apply for cards of admission to the hon. 
sec , W. B. Stokes, 4. Winn-road, L e e , . S . E . , 
or to any of the leading opticians. 
Last Friday night Professor J . W. 
Gregory, of Glasgow University, delivered 
his presidential address at a meeting of the 
Geological Society of Glasgow, in which he 
described the earthquake which occurred in 
the district on December 14. Investigation, 
he said, showed that the earthquake in the 
area most affected—viz., in the ncighliour-
hood of Maryhill and Possil—was entitled to 
rank as between moderate and fairly strong, 
being of 5Jdcg. on the Rossi-Forrel scale. In 
other parts of the district the earthquake 
registered 4, 3, and 2 degrees. Nevertheless, 
the movements were recognised at a greater 
distance than those of any other earthquake 
of British origin, being recorded not only in 
the Isle of Wight, but at Hamburg and in the 
Austrian Tyrol . So far as could be judged, 
the earthquake could hardly have originated 
at a less depth than several thousand feet. 
Dealing with the question of possible recur-
rence. Professor Gregory said there had been 
no after-shocks since December 14, and it 
might be inferred from their absence that, 
the rocks below Glasgow were so stable that 
there was no probability of any earth-
quake more serious than the shocks which 
had occurred in the past at irregular in-
tervals, but which had done no material 
damage. 
Professor Muirhcad gave the second of his 
lectures on the "Theory and Practice of 
Social L i f e " at Birmingham University lost 
Monday night. It was fatal, he said, to for-
get that in social work we were dealing with 
individual mindR and wills. This might seem 
to put tho subject beyond the reach of 
science, seeing that tho individual mind was 
an enigma to others, and even to itself. This 
was true, but it did not make it useless for 
psychology to try to point out in what direc-
tion we should look to understand it betler, 
any more than tho enigma of a particular 
compound or a disease put chemistry or medi-
cine out of court, as aids to diagnosis. I n 
recent psychology the emphasis on the sub--
conscious represented a discovery of first-
class importance in deepening our knowledges 
of human nature. The conscious mind could 
no longer be regarded as a screen or sensitive 
plate for the reception of external pictures. 
Rather it. was like a sunlit spot on the surfac? 
of a fathomless lake, whose currents were 
determined much more by the. movements in 
its own depths than by momentary changes 
in the surrounding atmosphere. Proceeding 
to illustrate this view from the side of ideas, 
the lecturer pointed out how the attitude or 
mood of the mind at any moment depended 
far more on the revival of sub-conscious than 
of conscious impressions. This was also 
illustrated by the reaction of the mind tc> 
nature and art. Wordsworth's "wise pas-
siveness " was the opening of the door of the 
sub-conscious. I t was further illustrated 
from the psychology of nervousness and 
"worry," which was defined as nothing else 
than the loading of consciousness with 
responsibilities, better left to the care of 
circumstances, and to unconscious self-ad-
justment to them. "Take no thought for the 
morrow " bad its deep psychological founda-
tion. I t did not mean handing life over to 
chance, but the control of the thought, of to-
morrow by a wider thought still. But the 
most important social application was in the 
recognition of the part that sub conscious 
impressions played in forming the ground of 
national, social, local, and individual differ-
ences. . 
Tho remains of the German balloon Hilde-
brandt, which has been missing since the end 
of December, have been discovered in. asmal l 
lake in Pomerania. Last Sunday a passer-by 
noticed part of the envelope of a balloon 
some 20 yards from shore. The lake is frozen 
over for the most part now, and the balloon 
is buried beneath a covering of ice and snow. 
Beneath the ice the car can plainly bo seen, 
and standing upright in it the figure of n 
man. Another human figure appears to be 
lying on its side over the rim of the basket. 
On the remains of the envelope is the word 
"Hildebrandt." On Monday evening a parly 
of.men from the Military Airship Battalion 
set about the work of breaking up the ice 
and recovering the remains. 
At the Society of Arts on Saturday, under 
the auspices of the Young Aerial League. 
Colonel H . S. Massy gave a lecture on 
Aeronautics to a large audience consisting 
largely of juveniles. Sir George GreenhiU 
presided. John Bull , the lecturer said, was 
in a state of uncertainty as to what was goin<:: 
to happen in regard to aviation. He refused: 
to look upwards, and still trusted completely 
to his Fleet. While Englishmen took up the 
sporting side of aviation, the people of other 
countries made a serious study of it from a 
patriotic and Imperial point of view. E x -
plor ing a scries of views of dirigible air-
ships and aeroplanes, he showed one in 
which the Heir to the great German Empire 
was permitted to travel. In this country 
aviation depended upon public opinion, and 
he appealed to all English people to aid in 
the work by putting their hands in their 
pockets. A view of Mr. S. F . Cody's machine 
on which he won the Micholin prize, was 
also given, and cheers followed the statement' 
that it was of British make and British 
material, and was driven by a naturalised 
British citizen. Mr. Cody had met with 
many difficulties, but ho/1 at last been suc-
cessful, and now had his reward. In this 
country the Admiralty and War Office wer<? 
waking up, and making small beginnings; 
but they must keep their eves and ears open 
and note how terribly small those beginnings 
were. They had a Navy which was supposed 
to be able to sweep the seas, and yet all the 
Admiralty could do for it was to place imp 
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V K H ' . I it was isolated in proper silver vessels. 
I le l iun was kite only l)o<ly in nature which wo 
knew of which hn<l neither been solidified nor 
l i . iucf iod. although it'had been reduced in 
temperature to something approaching three 
degrees from zero. The lecturer also con-
ducted several highly-interesting experiments 
illustrating the application of low tem-
peratures for tho purpose of isolating rare 
gases. 
The new Oecanographic Institute, which 
has been erected on a part of the site of the 
old convent of the Dames de Saint-Michel in 
the Rue Saint-Jacques, Paris , was formally 
inaugurated last Monday night. In his 
inaugural address Prince Albert explained 
the motives which had prompted tho founda-
tion of the new Institute in Paris , and the 
purpose which he had designed it to fulfil 
as the complement of the Oceanographic 
-Museum that he had founded at Monaco last 
year. The Institute is designed to work in 
intimate co-operation with the museum at 
Monaco, where laboratory work will be con-
ducted, while , in Paris lectures on, the prin-
ciples of oceanography will be delivered. 
A new'London Dormatological Society has 
been formed to enable dermatologists and 
others interested in the subject to meet and 
•discuss tho treatment of skin diseases. A t a 
meeting held at the offices of the British 
Medical Association, the following officials 
were elected:—President, Dr . Phineas S. 
Abraham; ^honorary treasurer. Dr. William 
Griff ith; and honorary secretaries, Dr . G . 
Gorman Meaehen and Dr. David Walsh. 
At a meeting of the Camera Club, John-
street, Adelphi, . last Friday, Dr . E . Ofen-
iieim delivered a lecture on living micro-
organisms, illustrated by cinematograph 
slides. Mr. R. T . Watkin-Williams presided. 
D r . Ofenheim said that the subjects chosen 
were nearly all the cause of disease. Dealing 
with the several,forms of Trypanosomata, the 
lecturer said that probably the most interest-
ing was tho Trypanosoma gambiensi, or the 
organism which produced the sleeping sick-
ness in West and Central Africa and 
Uganda. Dr. Koch had suggested as a means 
of prevention of this disease the protection 
JUKI care of the hippopotamus, which seemed 
at first sight an absurd measure, but it was 
not so absurd as it appeared. For in the fly 
which communicated sleeping sickness to 
human beings Koch found the blood of the 
crocodile. Extensive experiments had shown 
• that this fly. could not live without crocodile's 
Mood, and if they extinguished crocodiles 
ihey would extinguish tho fly, and therefore 
the sleeping sickness also. The hippopotamus 
was a fierce enemy of the crocodile, the eggs 
of which it ruthlessly destroyed, and thus 
if they insured protection to the hippo-
potamus they would help to get rid of the 
crocodile, and, in consequence,, of the fly 
which caused sleeping sickness. 
The first Universal Races Congress will be 
held iu the central building of the University 
of London, South Kensington, from July 26-
a>, 1911. The object of the congress will be 
to discuss "the general relations subsisting 
between the peoples of the East and those of 
the AVest, between so-called white and so-
called coloured peoples, with a view to 
encouraging between them a fuller under-
standing, the most friendly feelines, and a 
heartier co-operation." Papers will be read 
and discussions held on the following 
subjects: (1) Fundamental Considerations-
Meaning of Race, and Nation. (2) General 
Conditions of Progress. (3) Peaceful Contact 
between Civilisations. (4) Special Problems 
in Inter-Racial Economics. (5) The Modern 
Conscience in Relation to Racial Questions. 
"I) Positive Suggestions for Promoting Inter-
Raeinl Friendliness. The congress has 
already aroused widespread interest. Among 
it.s supporters, who represent some fifty 
countries, are twenty-five Presidents of 
Parliaments, the majority of the members of 
the Permanent Court of Arbitration, and of 
the delegates to the Second Hague Con-
ference, twelve British Governors, and eight 
British Premiers, some hundred and thirty 
lirofessors of international law, and the 
leading anthropologists and sociologists. The 
Council of the Roval Society of Arts have 
ulso intimated their willingness to promote 
in any way in their power the objects of the 
congress. Further particulars may lie 
obtained of Mr. G . Spiller, Hon. General 
Secretary, 63, South Hi l l Park, London, 
N.W. ' , • 
The E a r l of Aberdeen, K . T . , has con-
sented to act as patron of the twenty-sixth 
annual congress of the Royal Sanitary In-
stitute, to be held at Belfast from July 24 
to 29, 1911. Lord Dunleath, D . L . , J . P . , has 
ennsented to act as president of the congress. 
The public meeting to inaugurate arrange-
ments for the meeting will be held at the 
City Hal l , Belfast, on Tuesday, January 31. 
The monster airship constructed by the 
Siemens Shurckest Company made its first 
trial trip at a quarter to four last Monday 
afternoon, starting from and returning to the 
Balloon Hal l at Lsdorf. This is the largest 
airship in the world. I t is of a flexible type, 
387ft. in length, and 43ifeet in diameter. Its 
gas capacity is 460,000 cubic feet. It is fitted 
with three cars—the middle one for pas-
sengers, and the fore and aft one for the 
engines. E a c h of the latter.cars carries two 
125H.P. Daimler motors, driving six screws. 
I t is stated that the ship is able to carry 
fifty persons. On Monday she carried twelve. 
Dr. Tempest Anderson,' president of the 
Yorkshire Philosophical Society, has offered 
to build a new lecture , theatre for tho 
society's museum at York. The work will 
be commenced immediately. The'new theatre 
will l)e erected on the west side of tho 
present building, space being reserved for a 
further enlargement if it is found to be 
necessary. The basement will be used as a 
covering for the ruins of the vestibule of St. 
Mary's Abbey Chapter House, which have 
been greatly damaged by exposure. The 
ruins are considerably below the floor level 
of tho theatre, and the basement will be 
lighted and ventilated, and will provide a 
hall for the display of the many Mediaeval 
stone remains which now crowd up the 
Roman antiquities in the lower 6tory of the 
Hospitium. The proposed theatre will be 
about 79ft. long and 47ft. wide, and will seat 
nearly 400 people. Between.the higher tiers 
of the seating and the basement hal f a work-
room, 39ft. by 26ft., will be provided. The 
treatment of the interior of the theatre will 
be in the Ionic style. I t is intended to carry 
out certain alterations also to the existing 
theatre, the well of which will be boarded 
over so that it will become available as a 
reception-room. - , 
The American_ Association for the Ad-
vancement of Science at Minneapolis have 
made Miss Mario Stopes a Fellow of their 
Association. This , as the Alhenccum 
remarks, is a rare distinction, and the fact 
that it has been conferred on a Doctor of 
Science who is also a young girl has caused 
some discussion. 
Mr. Herbert George, a student at the 
Cardiff College, University of Wales, the son 
of a working man, has just won a science 
scholarship of £ 8 0 a year at Jesus College, 
Oxford. 
Science Prngre.ii for January . (London : 
John Murray, 5s.) is a good number. The 
place of honour is deservedly given to the 
first instalment of a most fascinating paper 
on "Molecular Architecture," by R. T . 
Colgate and E . H . Rodd, which will be read 
with eager interest by all students of 
crystals. Another notable contribution is 
that by Dr. Felix Oswald on "The Sudden 
Origin of New Types." 
Tho wood of the redwood tree never decays, 
it is said, and fallen trunks which have been 
overgrown by old forests are as solid as the day 
they fell. ' i 
Loading and Glazing.—The factors that cause 
a wheel to "load" are hard bond and slow 
speed. Loading may indicate that tho wheel is 
too hard for tho work, or that it is running too 
slow, or both. Ono remedy for loading is to 
increase the speed. If the speed is right, use 
a softer wheel. The factors that causo glazing 
are hard bond and high speed.' Glazing may 
indicato that the wheel is too hard for the 
work, or it may be running at a speed too high. 
A remedy for glazing is to decrease tho speed. 
If the speed is right, use a softer wheel.-— 
American Machinist. , 
LETTEKS TO THE EDITOR. 
[ir« do not hold ourselres W J W M < W | for the opinions 
of onr Corrr.npontlr.ntn. The FAitor retjtcctfnlht repwytx 
that all rommunicationi shottld be drawn uj) as brirjltt 
as possitde.'] 
All communication* should be nddrfssr.il to the K n l T O a 
tfn< T j W I » • Mr .CJl iJUC. Effingham House,!, Arundel-
street. Strand, London, M' .C. 
•.* In order to facilitate reference. Correspondents, 
when speaking of any letter preriouxlt/ inserted, wilt, 
oblige b>j mentioning the number of the Letter, as well as 
the page on which it appears. 
I would bavo everyono write whnt he knows, ami ns 
much as bo knows, bat no more; and tbut not in thi» 
only, bnt in all other subjects: For Mich a person mmy 
have somo .particular knowlcdgo and experience of the 
I I I M I of such a person or such n fountain, that lis lo 
other thintrs, knows no more thun what ever.vliody docs, 
and yet, to keep a clutter with thiB little pittance of hih, 
willnndortakoto write tho whololiodyof phynioks; u vice 
from whence tp-cat inconveniences derive their original." 
—Montaigne's Essays. 
A STANDARD Y A R D - M E A S U R E — NOVA 
L A C E R T 7 E — T H E T I D E ON T H E O T H E R 
S I D E — A MATHEMATICAL FORMULA— 
T H E LOXODROME AGAIN—A NEW STAR-
A T L A S — Q U I C K E S T C O U R S E — O R B I T OF 
IAPETUS—AN O B S E R V A T O R Y ACCIDENT. 
[584.]—The first item on tho programme for 
the January meeting of the Royal Astronomical 
Society was of a rather unusual character. 
Relating, as it did, to tho British standard 
yard, at first sight it may scarcely be thought 
to have been a branch of astronomy; but, 
after a very little consideration, it is evident 
that tho measured distance of the sun from tho 
oarth, when expressed in linear measure, and 
hence the distance of the stars, depends on this 
yard measure. However this may lie, the Astro-
nomical Society has in its possession a oft. 
standard bar, made in 1833 by Kessra. 
Troughton and Simms, on which a standard 
yard is marked, and this yard is subdivided in 
part of its length, so that the bar forms a 
standard measure of length and also a standard 
scale, which is a rather unusual combination. 
This yard was accurately compared with tho 
British standard yard in 1834 by Francis Bally, 
in the years 1851-5 by Airy, and lately by Major 
McMahon, the Deputy Warden of tho Standards. 
At the meeting, Mr. H . B. Darling, one of the 
scientific members of Major McMahon's staff, 
who doubtless had much to do with the recent 
comparison, described the Society's standard 
bar, and gave results. It appears that in 1831 
the R.A.S. yard was longer than the standard 
yard by 0.000376in., in 1855 it was longer by 
.000420in., and in-1907 by .OOlOoOin.; so that it 
might seem to bo gradually, but slowly, grow-
ing. The President made the remark, which 
must have occurred to others present, that we 
do not know that the length of tho standard 
yard remained constant. Iu actual fact, 
different standards, but presumably of the acme 
length, wore used in tho three comparisons, anil 
Sir David Gilt wont'on to suggest that, instead 
of using metal bars as standard, it would be 
better to'use a natural standard. Guch as the 
wavo-length of 6 o m o kind of light. But is it. 
certain that the length of a wavo which gives 
a particular lino in the spectrum is constant? 
Peculiar phenomena are causer! by passing the 
homogeneous light through a magnetic field: 
so perhaps when the time comes to compare our 
standard measure:) with the wave-length of cad-
mium, it will be necessary to note tho magnetic 
si. ilo of tho surroundings, just as now it is 
necessary to read the thermometer and note tho 
temperature. 
After this terrestrial subject came the celestial 
topic of the day—Mr. Espin's new Btar. or, as 
he preferred to call it. "a hitherto unratalngucd 
star," so as to get over the difficulty of deciding 
whether it is of the class called "Nova;" or a 
variable. The facts of observation announced 
nmounted to little more than those already 
contained in our "Scientific News" column o 
last week. o*nc addition of some importance 
being that Professor Max Wolf has -found a 
]2th-magnitndo star in the place of the new 
star on photographs taken in 1894. Mr. Espin 
was at first inclined to think that what ho 
observed was merely an unusually bright 
maximum of a hitherto unknown variable; but 
when he wrote that, ho evidently had not seen 
the result'of Professor Pickering's search on Ma 
plates of November last. As stated in the place 
above mentioned, the star brightened between 
November 19 and 23 from invisibility lo mag-
nitudes, and this puts it almost wilh ccrtainty 
in the class of Novje. How it behaved during 
December is not. known, and it is a little un-
fortunate that there were no observations to tcH 
us whether the descent from magnitude 5 t" 1 
was gradual or otherwise, and that lifter the 
first week in January the sky in the South of 
f 
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England has been persistently overcast, 60 that 
wo do not know how it is behaving now. Pro-
fessor Ncwall's pronouncement on the question 
of Nova or Variable from tho spectroscopic 
point of view, made possibly before he had 
heard about tho November records, was that 
tho extraordinary brilliancy of the o lines 
favoured the view that the new star is a Nova; 
but, on the other hand, these lines are not 
broad, as they generally are. The Harvard 
series of photographs have once more proclaimed 
their value with no uncertain sound. 
To "Annis" (1,000, p. 551). I f you happen to 
bo a member of the British Astronomical Asso-
ciation I adyise you to refer to Vol. X V I I . of 
the Journal, pp. 181 and 232, where you will 
find an article by Mr. llardcastle, with the title 
"The Tide on the Other Side." Mr. llardcastle 
deprecates, very properly, the attempts that are 
sometimes mad© in textbooks to answer your 
question in a sentence or two, for such answei'3 
' are generally misleading, as you evidently have, 
found. I will therefore not add one moro to 
^uch attempts, but wilt merely say that Mr. 
ilardcastle points out that the statement fre-
quently mado that the moon goes round the 
earth, is very incomplete; for both bodies are 
revolving once a month round their centre of 
gravity. Tins fact may bo expressed otherwise 
by saying that the earth describes a monthly 
orbit of 3,COO miles radius, and is kept in that 
orbit, by the moon's attraction. In doing this the 
moon's attraction — which acts on each 
particle of the earth's body separately—sets up 
internal stresses and strains in MB planet, which 
cause the Tides. You will find the exact ex-
planation why and how it does this in Mr. 
Hardcastle's article.. Tho separate parts of the 
B.A.A. Journal containing it are Nos. 4 and 5 
of tho year 1907. and can bo bought by non-
memhers for Is. 6d. each. 
Thero does not seem any very good reason for 
explaining the meaning of a formula in mathe-
matical symbols to a non-mathematical reader,, 
as " B e t a " asks (984, p. o51), for if he has no 
mathematical knowledge, he will not be able to 
develop it further; but I will do what I can in 
a few lines. In the language of the calculus, 
d x f d t indicates the small space traversed by a 
moving point—or, in other words, change of 
position—hi a small time d it—i e., it is • a 
velocity. xd'xjdt' similarly represents change 
of velocity in a short time—i.e., rat© of ch.ange, 
or acceleration. Newton's second law says that 
change of motion (i.e., acceleration) is pro-
portional to the impressed force. If two bodies 
of masses M and m respectively attract one 
another, the impressed force on either of them 
is proportional to (M + m), and if they are at a 
distance r apart is inversely proportioned to 
So that the formulas " Beta" quotes are 
merely statements in mathematical symbols of 
the fact that, the rate'of change of motion of an 
attracted body depends on the sum of the masses 
of iiself and tho attracting body, and on the 
distance they are apart. This relates' to the 
change of motion in tho direction of the line 
joining the two bodies, tho other factor, xlr is 
introduced into the formula to resolve the force 
in another direction. But I must not take up 
«{>a«> to explain tho word "resolve" to a-non-
mathematician. 
I soe that " E t a " (575. p. 499) suggests that 
1 should do moro in this way of explaining 
formula?. I fear the Editor would hardly be 
able to find the space, and it is difficult to know 
exactly what kind of formulas "Eta-" refers to. 
Will ho specify one? 
I nee that the Editor thinks that it 
is time that the notes about the Loxodrome 
should stop, and, so far as Mr. Walker and 
myself are concerned, I think that the last part 
of "Bladudian's" note on p. 570. column 3, 
should close the subject. Butaste " Bladudian's " 
spherical problem, which is quite a different 
matter, I must ask to be allowed to write a 
line or two in further explanation of some lines 
in my last letter which, it has been hinted to 
me, are not quite clear. Tako any two points 
on a sphere; join them by different lines. These 
lines will, in general, bo of different lengths; 
but there will bo one lino which is shorter than 
all the others, and that line is a great circle. 
By the principles of maxima and minima, if we 
take one of the lines which is a little to one 
side of the great circlo, it will be a little longer 
than the great circle, and on the other side (of 
the great circle) there will be a line symmetric-
ally placed with tho first and .equal to it. If, 
for instance, we take the curved line on tho 
sphere, which is the rhumb curve, we can find 
a lino joining the two terminal points, and lying 
on the tide of the great circle away from* the 
ihurnb curve, but symmetrically placed with 
it and equal to it. "Bladudian " suggests thst 
this should be projected on the Mercator. If 
anyone • able to find a convenient expression 
for this projection, I hope the Editor will find 
space for it. 
While on the Bubject of projection, I would 
like to say a word or two about an excellent 
star-atlas that has been sent me lately, in which 
the Celestial Sphere is divided up in a manner 
rather differently to that of other atlases. The 
North and South Polar Caps, bounded by 
Declination 50°, are each represented by a 
I circular map, and then the remainder of the 
) sphere, or rather more than tho remainder—for 
| there is 10° overlap—from Declination 60° N. 
to 60° South, is divided into six maps, each con-
I taining four hours (there is an overlap added) 
of Bight Ascension, both of North and South 
Hemisphere. Tho plan is, no doubt, designed to 
involve as little distortion as possible. There 
are two index maps, which should prove useful 
to anyone learning the sky for the first time, 
and much astronomical information in the 
Introduction. The author is Mr. A. P. Norton; 
the publishers.. Messrs. Gall and Inglis (London 
and Edinburgh) and the price five shillings. I 
should have said earlier that the maps contain 
stars down, to magnitude.6, that the positions 
of nebulie are indicated. An unusual feature 
is the copious nomenclature, for many stars 
are indicated in Hie maps, as /S, 2 , or I I , with 
their appropriate number attached. 
1 have also received from our fellow corre-
spondent, Mr. D. W. Horner, a eppy of a littio 
pamphlet he has lately written, which is pub-
lished bv Messrs. Witberby, and sold for six-
pence, its title is "Weather Instruments and 
How to Use Them," which, knowing Mr. 
Horner, is perhaps all that need be said. 
I might havo illustrated the principle' of 
maxima and minima, mentioned .threw para-
graphs above, by giving a' geometrical solution 
of query (1030, p. 573). but it would have taken 
some space, and required a diagram. In care 
it may be any help to "Muthesis," I 6tate 
merely tlia.t to make the quickest journey the 
man must steer in a lino which is inclined to the 
edge of the north bank at an angle whose cosine 
is V, (V,—V,) . It is to be noted that this gives 
the course on which the man tries to row, and 
not his actual course. The result is the same 
whether C be un or down stream, and it, of 
course, assumes that V , is lets than (V,—V,) . 
(978. p. 551:) I do not attempt to give 
"Antares" the information he asks for very 
precisely; but it may be sufficient to say that 
when Saturn is next at Opposition, the apparent 
orbit of Iapetus will be about three times ae 
long as that of Titan, and about twice as broad. 
The major axis will be not far from the 
directions described by "An.tares." 
I notice in last week's "Answers to Corre-
spondents" (January 13) that someone has re-
vived an incident of nearly twenty years ago in 
a way. that may give a wrong impression. 
The time-ball at Greenwich Observatory is 
raised to the ton of tho mast two" 
minutes before one o'clock, and held there by 
a collar, whose grip is controlled by a lever 
pausing down into tho building below. Exactly 
when tho clock indicates exactly 1 p.m!, it com-
pletes a galvanic circuit, which contains ah 
electro-magnet, and the armature of this moves 
tho lover and releases the ball. On a certain 
day, by an accident—these things happen even 
in the best regulated observatories—this circuit 
was completed, otherwise than by the clock, 29 
seconds before one o'clock, when the ball was at 
tho top of the mast, and down came the ball 20 
seconds too soon. Someone who had a Waltham 
watch noticed this, and wrote to the Astronomer-
Royal. A letter was sent to him from the 
Observatory, saying that tho ball had fallen too 
6O0n, and the Waltham Company afterwards 
used this as an advertisement. It has 
been construed as meaning that a Walthain 
watch is a better timekeeper than the Green-
wich clock and the Greenwich transit-circle; 
but, of course, the clock had no'hin^ vh^'^vcr 
to do with the accident. H . P. Hollis. 
CASSINI'S D I V I S I O N I N SATURN'S F.JNG : 
TO MR. P O R T H O U S E . 
[585.]—I should tte glad to know if Mr. D. 
has yet succeeded in seein.g this in front of ball. 
His note caused me to pay particular attention 
to this feature, and as my instrument is also 
8Jin., the result may interest him. Wo have 
had some very clear nights in Essex, and with 
full aperture tho division is onite easy to see. 
On reducing to 6,lin. it was still easy, and even 
with 4in. could bo traced. Having two littio 
nie-^s staying with nv», I called then and asked 
each how far they could see the black line. Each 
said all across, and the elder mrprised me by 
doclaring, "But there is another lino at tho 
ends." And it was quite plain she could see the 
En-ek© division as well This was with 6,'in., 
with which I own I could see nothing of Enckc. 
This fully confirms M. S. Raurich (letter 516). 
and also his reasoning in opposition to another 
observer's theoretical evidence that .the division 
ought not to be visible—« conclusion. I believe, 
based on that observer's failure with a larger 
glass. 
Saturn has been a beautiful sight on many 
evenings. I am surprised at tho paucity of 
observations. The belts have been rather dark, 
but not sharply defined, yet sometimes mottled 
or spotted both with dark and light spots. Tho 
Crapo ring has- been very distinct, and purple 
brown in colour to me, bat not of uniform tint. 
Tho Polar cap stood out at first glance, and tho 
colours on the ball, although not strong, were 
beautiful beyond description. Tlrey remind ma 
much of Mr. Scriven Bolton'B splendiid drawing 
of Jupiter in tho South Kensington Museum, 
which fortius a pattern for all young astronomers 
of what a 'picture of that planet should be. I f 
Mr. Bolton would favour us with moro of his 
excellent work it would bo acceptable to many. 
James Thomson. 
E N C K E ' S D I V I S I O N IN SATURN'S R I N G . 
[586.] —With regard to this feature. Mr. 
Burnerd (573, p. 568) asks whether it is shown 
on any photograph of Saturn. I do not know 
whether Mr. Burnerd has yet seen "Tho 
Romance of Modern Astronomy," by Mr. Hector 
Maephcrson. In this book there is an illustra-
tion said to have been made fro7ii a photograph 
of Saturn taken at Flagstaff in September, 1909. 
This illustration shows Enckc's division quits-
clearly at the ansa), but, as the photograph has 
obviously been somewhat touched up for repro-
duction, I cannot say whether the division 
appears on tho original negative. 
Cheltenham. - W. I I . Steavcnson. 
V E N D E L I N E ' S . 
[587.]—Vendelinus is tho centre one in tho 
triple of great walled plains on the moon's 
western limb. Its shape is very irregular 
Yoii)«?i'"ni«J 
compared to those of its neighbours, Petavius 
and Langrenus. 
Tlie darkness of the floor to the S.W. was very 
marked when this sketch was done, whilst at tho 
N. the floor was bright, and a rill or cleft could, 
be faintly discerned there. Tho high peaks of 
the E . wall, were shown by their shadows, un-
distingnishable otherwiso. I could just raako 
out the opening to the S. between crater-B and 
E . Undulating country filled the wide pass on 
the N. JIM outline of the ring plain (• W M 
suspended over the terminator, like an inverted 
hatpeg, and this, an earlier sketch showed me, 
was tlie inner wall, the outer one being already 
submerged and lost in black night. This other 
sketch I hope to send shortly. 
Abergavenny. E . M. Whitehead. 
ARISTA RCHUS, HERODOTUS, 
SCHItOETER'S V A L L E Y . 
AND 
[588.]—The little sketch for January 11, repre-
senting sunrise on Herodotus anil tho chain of 
heights bordering Schroeter's Valley, gives £be 
result of six hours' observation under very fintt 
definition and with power 330 throughout. Very 
littio chang-e occurred in tho interval, beyond 
tho creeping of shadows down the slopes of 
mountains and the coming out of two streaks a* 
tho S. end of Herodotus, as also two or three 
between arrows Nos. 2 and 3. Only brief 
snatchce of medium definition wcro obtained 
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LETTERS TO THE EDITOR. 
U',- , / „ fMt hole/ (lufurh-fH r*H»*n*Q*t4 for the njn'innnx 
.(•„, t S f f t ,>-»*>if>t*. The Mihtt n*iwt/ntt}/ rr>in?*t* 
t..,t .ill ,„,uHi»nii;ttifn* MUOUUI he drawn UJJ an Orvjtjf 
tit jf,**iMr,} 
All r.nniitttiiimfinnf .should he /tddn-wl to Ihf R H M 
. f ti.r Kwu<*XHH M I U ' I I A M C , ttihiiyliuiii Iluti.se, I , Arundel' 
t(fti,,Slruii'l, London, M ' . C . 
•,* tn order to/militate, re/erenre. Correspondents, 
irh> n ?firitlin0 of an?/ tetter jireriuust >/ inserted* it'ili 
Miff* l>ft utriitiniiiin/ the uinnher of the ietUr, at well as 
tUf j«tw "i* "'huh it tf/ijiears. 
" r wn.ild have everyone write, whnt be know** nnd an 
mHcfa W he kiiowH, but no m o r u ; IMMI i l iuL not in th i s 
•»fify. l)ut in al l oilier subjec t* : Kor Mich u pcrnon n m y 
1„-UJI w n wiirtineToT kmomitAgt ami e^tss^mem of tho 
iiiiLiill) of sm'h ii ponMB or Mich ii founta in , thut HA to 
otlti r tiling*, known DO BOOTO ih iu i whut uvery lKxly docs, 
«t!T'i v<i, t " koop H eUrtfrBf w i t h th i s l i t t le p t t&t te i of his, 
v. jlli'itidcrtaikoto write fcbe whole IKM ly of p h y m c k s ; a vice 
fnnri tvhenni Kivsit. inconvonicncesUeriVe thoiroriginal." 
TWE SUN" D U U I X G DECEMBER, — TRO-
MIN EN CES—AU B O R A 
December lias offered very poor oppor-
tunity For solar observation to any individual 
.ic-nrver. Yet, when tho work of all was brought 
together, the results were much better than 
cook! have been hoped for. Observations wero 
uifttir on twenty-three days, on six of which no 
markings, bright or dark, were seen, and on 
ix facahn only. The observers were Messrs. J . 
VJcHarg (Lisburn), A. A. Buss <Chorlton-cum-
iUrdy), K. E . Peacock (Hath), W. Strachan 
I'.iiumemouth), and F . C. Dennett (Hackney). 
T i i c tabular statement, explained in the " E . M . , " 
.No. 2345, p. 101, is as follows:— 
Lat.l •§ 
£ iS.'N 
0 • _ I . 
1 ! § £ • 
bo i l l | % 
S gs b g 
mi p.p. 
»» p.p. 
•Jl p.p. 
105 
158 
4"> 
d. . 
16.0 i - — 
15.5 - 30 
24.1 
Hi 46 24 0 -
51 Date. 
d.d. |11—15 
d.<(. ill—10 
/.rf. 18-22 
d.d. 28 
No. 89.—A small group first seen 11th, when 
it. with 89a, was figured by Mr. Edgar Matthews 
is ill No. 23S7 (4921. I t quickly underwent 
•mall changes, ami could only just be traced 
> n 15th. On ll-12th a principally consisted of a 
triangle of pores. On 14th the p. one was alone 
M m with tiny pores p., it remaining until 16t'h. 
00.—A small spot had come round the limb 
18th, and observed until 22nd. In the Bame 
position on the sun a faculic disturbance was 
"•™ 29th, with possibly traces of a pore. 
91.—A spotlet and pore in a small faculic 
patch only seen on the 2Sth. There is, however, 
a mystery about this outbreak, one observer re-
ducing his observations and finding as above, 
whilst another at the same time makes the posi-
tion long. 2S8°, S. lat. 13°, which places it in 
tdentieaUy the same position from the s.f. limb. 
GroettWkn has boon appealed to; but unfortu-
nately no photo was taken on Dec. 28. 
Pacutae were recorded within the p. limb 
Dec. 14, and 18 to 21; ji.p., 19; •n.f., 17, 18. and 
S i /. , 16?; n.p.. 17 to 19, 27 and 29; and >.f., 
M, 16?, 23, 25, 20, and 29. 
II was only found possible to use the spectro-
scope on seven days, and then to but little effect, 
the observers being Messrs. Buss, Peacock, J . 
t*. Simpson (Hornaey), and Dennett. The initial 
indicates the observer. 
"n 18th, 11 a.m., considerable irregularity of 
ran, anil indications of dark D, over the faculae 
about 90. and also over tho faculic patch in n.p. 
' W2°, lat. N. 5"). A few small faculte 
'altered here and there, and some grittiness 
when the image glides over the slit plate. Only 
sta.dl prominences; seen in n.f.; in s.f.. a some-
what larger formation, but of no great height, 
luore flattened out and not bright. In s.p. a con-
• deraUo group of .several cabbnge-like forms, of 
which Use stalks and leaf-ribs only are standing, 
and of decreasing height towards the Equator, 
WMMI very bright. None seen n.p. (B.) 
1 'n Sod air too thick for prominences; but 
•• appeared quiet (D.), and on 23rd and 29th 
nnthrae was seen worth recording (S.) 
' 2 . " t h , 10.30 a.m. some fairly conspicuous 
• nces in E . and W., especially n.f. and 
' >». Intlications of small faculic. areas in several 
• JI. and f., but none specially conspicuous. 
Ii rate grittinoss of disc also, in somo places, 
ting the presence of tiny spots. (B.) 
Limb only partially examined. A tiny 
• • '" IV u.f.: t.p. 25° a prominence bent toward 
*, 451 a brilliant cone, with some vertical 
closely S.; none i . f . (P.) 
On 27th, 10.30 a.m. No activity seen on disc 
with spectroscope. Bound limb several moderate 
tonus in none seen s.f.; but at first a thin, 
bright, threadlike form reached out in Equa-
torial region*, which soon molted away. In s.p. 
several cabbagy-like-looking forms near togother. 
In v.p., a rather bright and somewhat more com-
plicated form, which also seemed to change 
shape rather quickly. Only routrh chrotnosphero 
elsewhere, particularly in higher 71.7). (B.) • 
On 28th, 1 p.m. No prominences n.p.; n.f. 
48°, a considerable mass, somewhat like a tall 
tuft of grass blown towards Equator; t.p. 
303, three-pillar-like forms, 3°, 6°, 52°, three tiny 
forms; and s.f. 15°, a pretty group of columns 
with an arch on southern side. '(V.) 
Auroral glows wero -recorded at I.isburn on 
the nights o( Dec. 1, 2, 28, and 29. There was 
conspicuous granulation of the Sun during the 
last week of the month'', and also a good display 
of Zodiacal Light. A great extension of the 
latter on the northern side on the evening of 
Christmas Day may have been auroral. No 
solar balos were seen, but on Dec. 20 a lunar 
halo was seen between midnight and 1 a.m. at 
Hackney. Frank C. Dennett. 
6, Eleanor-road, Hackney, N.E. 
S I N G U L A R PHENOMENON S E E N ON T H E 
D I S C O F T H E SUN. 
[2.]—I have copied the following from p. 311 
of the Gentleman's Maf/azine for July, 1766. Can 
any reader of "Ours" say whether any light 
has been thrown on tho matter since that date? 
"The 9th of August, 1762 —M. de Rostan, of 
the Occonomic Society at Berne, and of the 
Medico Physical Society at Basle, whilst ho was 
taking the sun's altitudes'with a quadrant, at 
Lausane, to verify a meridian, observed that 
the sun gave but a faint, pale light, which he 
atributed to the vapours of the Lcman lake. 
However, happening to direct a 14ft. telescope, 
armed with a micrometer, to tho sun. he was 
surprised to see the Eastern side of the sunv 
as it were, eclipsed about three digits, taking 
in a kind of nebulosity, which invironed the 
opaque body, by which the sun was eclipsed. 
In the space of about two lfoms and a half the 
South side of the said body, whatever it was, 
appeared detached from tho limb of the sun; 
but the limb, or, more properly, the northern 
extremity, of this body, which had the shape 
of a spindle, in breadth about three of the sun's 
digits, and nine in length, did not quit the 
sun's northern limb. This spindlo kept con-
tinually advancing on the sun's body, from East 
towards West, with no more than about half 
the velocity with which the ordinary solar spots 
move; for it did not disappear till the 7th of 
September, after having reached the sun's 
western limb. M. Rostan during that time 
observed it almost every day—that is to say, 
for near a month—and by means of a camera 
nbsntrrt he delineated the figure of it. which he 
sent to the Royal Academy of Sciences at Paris. 
"The same phenomenon was observed .at 
Solo, in the bishopric of Basle, situated above 
fivc-and-fortv German leagues northward of 
Lausane. M. Coste. a friend of M. dc Rostah. 
observed it there'with a telescope of l i f t . , and 
found it of the same spindlelike form as M. de 
Rostan. only it was' not quite so broad, which, 
probably, might be owing to this—that, growing 
near the end of its apparition, the body began 
to turn about and present its edge. A more 
remarkable circitmstanco is that at Sole it did 
not answer to the same point of the sun as it 
did at Lausane; it thercforo had a considerable 
parallax. But what so very extraordinary a 
body, placed between the sun and us, should 
be is not easy to divine. I t was no spot, since 
ils motion was greatly too slow: nor was it a 
planet or comet, its figure seemingly proving the 
contrary. In a word, we know of nothing to 
have recourse to in the heavens whereby to 
explain the phtenomenon; and, what adds to the 
oddness of it, M.' Messier, who constantly 
observed the sun at. Paris during the same time, 
saw nothing of such an appearance." 
Thos. Eveleigh. 
178, Palmerston-road. Woodstone, 
Peterborough. 
MR. E S P I X ' S NEW STAR I N L A C E H T A . 
[3.]—This star was first observod here 
January 9, 1911. at 9.40 G.M.T.. and a diagram 
was made ohowing the stars within one 6onarc 
degree, having the new star in the centre. Near 
it was the star A.G.C7.788, of 8.8 magnitude, 
and the new star was about one magnitude 
brighter than this, and was therefore 7.8 mag-
nitude. It was dccidedlv red-orange, and showed 
the well-known ill-defined image which is a 
striking feature of many long-period variable 
stars. Its appearance stronglv reminded me of 
the well-known star TDraeonis (also discovered 
by Mr. Espin, November 29, 1894). This star 
turned out to be a variable, and is regularly 
observed here. Tho period was more than 400 
days, and i n 1899 i t varied from 8.0 to 12.0 
m a g n i t u d e ; but for the last four years tho 
changes arc very slow, and confined to between 
10.0 and 11.0 magnitude. As Mr. Hollis remarks, 
the sky in the South of England has been re-
markably cloudy of late: but a brief clearanco 
on January 23 showed the now star with little, 
if any, change in that interval. 
C. Grover (Observcr-in-Charge). 
Rousdon Observatory, Lyme Regis. 
SATURN — OCCASIONAL PHENOMENA — A 
CORK BCTION. 
[4.]—The recent letters seem to indicate 
that the Enckc division is not now so easily 
visible as formerly. In 1S80, with 9.),in. Calvcr, 
I saw it as bard and sharp as the Cassini division, 
though, of course, much narrower. But then, 
under equally fine conditions, it was not always 
equally visible. I believe it was only on one occa-
sion I saw it in both ansa?. Sometimes, too, it 
was not sharp, but liko a pencil line. But even 
tho groat division is variable. I have seen it as 
dark seemingly as the surrounding sky, whilst, 
on another not darker than the crape veil. The 
fact needs to be remembered that the ring is not. 
solid, and that particles on the outer edge of A 
are travelling very appreciably slower than those 
at the inner edge, and each particle between 
them at some other rate. This being so, the com-
position of each portion of each ring is being 
constantly changed, and hence the different 
versions of the appearance by different observers 
at different times. 
In letter 637, p. 523. under the head "Solar 
Halo," April, it should read "9.15," not "9-15." 
Frank C. Dennett. 
V E N U S — L I M I T S OF V I S I O N — E R R A T U M . 
[5.]—Venus is now coming into a favour-
able position, and the chance of seeing its 
shadings is much better while it is still gibbom. 
May I appeal to observers to bestow a good 
share of attention on this beautiful object 
during this favourable apparition? 
I am making a number of careful experi-
ments, which tend to modify considerably tho 
figures given by Mr. Mellish (letter 598). 
At the bottom of p. 687, "inflection" should 
be spelled with an "x," and in this form i« 
more suitable for geometry, as the other is for 
grammar. While on this subject, may I ask 
the favour of Mr. Goodacre's special attention' 
to this part of the valley, which I described as 
a ridge, but whoso true naturo is still some-
thing of a mystery to me? John McHarg. 
P L A N E T A R Y CONJUNCTIONS AND 
E A R T H L Y D I S T U R B A N C E S — A COR-
R E C T I O N — N E W F A C T S . 
[6.]—In my letter (589) there are three mis-
prints which requiro a correction. The tidal 
actions of Neptune, Uranus, and Saturn should 
have been represented by what I wrote—1/10', 
1,10", 1/1(1', or— I0-' J, 10-*, 10- 7, which makes a 
great difference. 
Since last week we have had a conjunction, on 
the 22nd, of the Moon with Jupiter (earth-
quakes in Germany aud in Turkestan); 
another, on the 26th, with Mars (a fresh 
eruption of Etna); another, on the 28th. with 
Mercury (many earthquakes aud a volcanic 
eruption on the Pacific). 
Yesterday (29th) there was a conjunction with 
Uranus, and to-morrow (Slst) there will be one. 
with Venus; and as to-day we have had the 
New Moon—this morning—there is a strong 
probability of severe earthquakes or volcanic 
eruptions being recorded to-morrow (31st) and 
tho day after to-morrow (February 1). If so. 
let us hopo that they will be not attended by 
any lo«6 of life. F . T. del Marmol. 
Higham's Park, N.F.., Jan. 30. 
H E R S C H E L ' S MIRRORS, AND W H A T H E 
SAW W I T H T H E M . 
[7.1—In tho " E . M . , " November 4, 1910. 
p. 326, replying to Query 530, Mr. Win. F . A. 
Ellison says: "The Hcrschclian tilt was 110 great 
harm to the large mirrors of Herschel's day. 
which ' bunched a star into a cocked hat' in 
any case, so that a little extra ' bunching ' did 
not matter." 
And now, in to-day's " E . M . " (January 27, 
1911), p. 58S (592), referring to my letter (5731. 
ho says: "Dr. E . M. Payno has taken a great 
deal of pains to prove what no ono wants to 
disprove — viz., that Hcrschel's mirrors, in 
general, wero excellent." "Well," I can only 
say, as they say in Lancashire, " it's sur-
prisin'! " Again. Mr. Ellison says: "Dr. Payne 
is a little unfortunate iu his quotation about 
/ 
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do not get so much rain here as falls near my 
place of business in Hoi born, and—as is at this 
moment being demonstrated—within fifty yards 
of this, trains on the electrified Metropolitan 
Extension Railway are frequently passing. 
Then, a few night ago I took advantage of the 
starlight to lay clown afresh a meridian-
line, invoking the aid of Polaris. I believe just 
now the mean Westerly Magnetic Declination 
at Greenwich is something like 15° 36'. One 
might, perhaps, reasonably expect it to bo a 
Jew minutes more here; yet, carefully tested by 
?he said meridian-line less than two hours ago, 
the Magnetic Declination was only 9° 45' W. 
Now, you know, employing the Polo Star at nil, 
-I eannot bo more than a degree or so out in 
the line, and I believe it correct to within 15'. 
There is, then, no reason to doubt the potency 
of vagrant electric currents on things magnetic, 
and the impression is thus strengthened that 
the local effect in meteorology is not inconsider-
able. I t seems to me this is accountable for 
some of the differences mentioned by Mr. Edgar 
Farmiloe in his interesting letter, 578, p. 569. 
It seems disquieting to contemplate our climate 
<never particularly good, in my recollection) 
j'airly " messed u p " locally by human electric 
enterprises, etc. 
But whether the effect of vagrant electricity 
be reallv potent or negligible, the present winter 
in Londou is gliding on its course in a some-
what prosaic fashion. Not very much prospect 
for skaters—I never supposed there would be— 
and still less likelihood is there of the Metro-
politan Thames freezing over. This is the 
thirtieth winter I have weathered through in 
the Metropolis, and during only two of them— 
that of 1890-1 and that of 1894-5—has there been 
even a remote approach to such a thing. We 
are informed in Cassell's "Old and New 
jiOndon " that six times in tho 18th century the 
London river was frozen over, aiut twice in the 
early part of the last. As I have said before, 
Terminator. This sketch shows tho two chain-
liko craters, annex of the'W. wall. The whole 
of the ring-plain (. is defined, and it can be 
now seen that what appeared as the outer wall 
VcTvdef<7i ur . 
LI- -r6Ber. 
in No. I . is really the inner one. The walls of 
(. are steep, and the deep shadow gives the 
interior a cup-like appearance. The opening to 
the S. of Vendelinus between B and E is now 
quite as wide as the one to N, where a small 
craterlet is shown. 
I have to apologise for two errors in Ven-
delinus • I . , first by turning evening into 
morning, for, instead of E . , K . was put after 
L . of Term.; and, secondly, the N. and S. were 
wrongly inverted in diagram for" North-point. 
I am congratulatory, but bewildered, by all 
Mr. MoIIarg can see in the Herodotus region.' I 
envy him his patience, his power of observation, 
left on my mind was that tho differences w-
greater than had been noticed in a mere variai... 
star. On Jan. 12 the Astronomer-Koyal vci 
kindly informed me of Prof. Pickering's result 
which set tho matter completely at rest. A, 
the Nova was now drawing to tho West, aii 
was in the hands of those more capable <,:' 
investigation than myself, the regular zone wort 
was resumed. My later observations were «« 
Jan. 14, when it was quite apparent that til. 
E line had still further faded, and what wa-. 
believed to be the nebula line had brightened 
Tho magnitude was estimated as 8.0/and on 
Jan. 16 it was estimated as 8.1 Mr. Brook, 
writing on Feb. 1, informs mo that tho magni-
tude is now about 8.5, and the star less red. 
One or. two points of interest may be noted. 
Mr. Parish, of Harborne. Birmingham, sent Be 
a print from a plate ho had taken of the region 
on Jan. 6 with a 3Jin. Ross Portrait lens and 
20m. exposure. On this the Nova was easily 
recognised, and in this case, and in the photo 
of Dr. Max Wolf, the photo, magnitude appeared 
higher than the visual magnitude, doubtless 
owing to the brilliancy of tho violet hydrogen 
lines. A red star, such as this is, usually is 
about two magnitudes fainter on tho photo-
graphic plate. 
Ajiothor point of interest is that had not the 
weather early in December been so bail here, 
tho star -would inevitably have been discovered 
at its maximum. All -the stars in this zone had 
been examined to within 20m. of tho Nova oa 
the p. 6ide, and 16m. on tho / . side. 
Yet another point. As our records become 
moro perfect it seems to be becoming more 
apparent that there is a strong probability that 
before and after these outbursts there exists a 
small star of much tho same brightness. I have 
asked myself whether the whole sequence of 
phenomena might not be explained by a star 
passing through a nebula. The bright lines in 
the "new stare" are those found in nebulae, and 
A CD 7t4Jb ; ; . F k I 
1' ' ' - - V I ' i - - I "it ff'-;l . 
' 2)ec 30 
' 'fill I £ ' fell • ' " — H 
' ' K ! T , I i jfj 
! I _^ ^ ' ... : ,„• .. ,- • , ^/TP-v L i ; w-" 
\t is hard to understand how such a thing could 
be where twice within twenty-five hours or so 
there is a change in the vertical range of the 
water of from, say 15ft. to 20ft. In the part of 
the story relating to the frost of 1814, it is 
intimated that the tidal motion was intercepted 
"bv the frost. But could such a thing possibly 
be? How? Suppose on a bitterly cold day a 
•licet of ice were formed over the Thames at 
"low water" off the Temple Pier. Would not 
the turn of tho tide either overflow that ice or 
burst it up? And if a sheet were formed over 
the river at "flood," it 6 e e m s to me, some time 
after ebb had set in, down it would go—crash ! 
Stop the tide, and the problem is solved; but 
that will not bo this winter. 
As noted here, the mean temperature of 
January just past finished up at 37.11° F . This 
came remarkably closo to that of November 
(37.1°), and it may be remembered I said in 
tetter 450, p. 432, that neither January nor 
February would be colder. The lowest reading 
of the thermometer (25.5°) was reached on the 
morning of the 16th, and the highest (49.5°) on 
ihe 26th. Nine frosty mornings were noted. 
The month's total rainfall reached no higher 
figure than 1.22in. This came by instalments 
on thirteen days, and the time thus occupied 
amounted in round numbers to 65 hours—16 
between midnight and sunrise. 18 during day, 
and 21 between sunset and midnight. Evapora-
tion reached 0.55in. only. I estimated the 
amount of britiht sunshine hero and in Holborn 
as equal to 34 hours' duration, and no incon-
siderable part of this graced tho last two days. 
Snow and small hail were in evidence on the 
12th; but there was nothing of the sort worth 
serious mention. I shall exnect more (but not 
a grand total exceeding Bin.) between now and 
the Vernal Equinox. William Goddcn. 
• Chapter-road, Cricklewood, N.W., Feb. 5. 
V E N D E U N U S I I . 
[31.]—No. I I . Vendellnns is taken some hours 
arlier than No. 1 . - 3 ° difference in longitude of 
Apparent Visual Spectrum of Nova Lacertte. 
and his talent for noting lunar and planetary 
details. I am looking forward, in this next fort-
night, with Mr. Mcllarg's letter (588) in hand, to 
being pioneered by him through the mazes of 
tho Shroetcr Valley. 
Abergavenny. E . M. Whitehead. 
T H E N E W STAR I N L A C E R T A : I T S 
S P E C T R U M ; I T S PHOTOGRAPHIC MAG-
N I T U D E ; A P O S S I B L E E X P L A N A T I O N — 
A H I N T — T H A N K S . 
[32.]—Mr. Graver's letter (letter 3, p. 11), in 
which he mentions the resemblance of the new 
star to T Draconis, is of great interest. The 
colour at the time of discovery was very much 
the same, but the spectrum is absolutely 
different. Had tho spectrum in any way been 
typical of tho third or fourth type stars, I 
should have hesitated to telegraph its discovery 
to Greenwich. So far as I remember, none of 
the new stars that I have seen were of such a 
red colour. On the other hand, the spectrum 
was not such as I havo seen in anv variable star 
with the exception of R Cygni. I at first was, 
therefore, much divided in opinion as to whether 
it. was a veritable Nova, or a bright maximum 
of an unrecognised variable star. I wrote to 
Professor Max Wolf, who had already most 
kindly sent mo a photograph of the Nova, to 
ask him to be good enough to examino his earlier 
plates, as I suspected that it might l>e a variable 
star. He did so, and found a small star approxi-
mately in the place. Private information has 
also reached me that an examination of plates 
taken elsewhere has led to a similar result. 
Apparently, a small star showing variation of 
about a magnitude has been nhotographod here 
over and over again. Meanwltile the two rough 
drawings of the visual spectrum were made. 
That of Dec.-30 shows well tho brilliancy of 
F , and tho extraordinary dark band which makes 
tho spectrum absolutely di«ennt imiott*. On 
January 9 tho V line had faded, tho contrasts 
in the spectrum were less marked, ami other 
bright lines were glimpsed. Tho general result 
the rapid alteration is more probably explained 
as being in an attenuated body like a nebula 
than in a compact one as a star. The final stages 
always recorded, of first a nebula spectrum and 
then a continuous one, point the same way. The 
last stage of nebtda excitation would give tho 
nebula spectrum, and when t-his bad died down 
the continuous spectrum of tho. star would 
remain. Moreover, it is highly significant that 
in the case of the outburst in the Andromeda 
Nebula, the spectrum of the new star appears to 
have been identical with that of the nebula. 
And lastly, tho Novae in Auriga, Gemini, and 
i Lacerta must all have been visible to the naked 
eye some ti»no before they were discovered. For 
us who work in domes there is somo excuse; but 
whero aro our amateurs -and their field-glasses ? 
A well-organised watch on tho Milky Way and 
its neighbourhood would havo secured theso 
objects at their maximum, and would havo been 
an invaluable boon to science—sinco we havo no 
spectroscopic record of any Nova in its first 
glory savo in tho case of the new star in 
Perseus. 
May I take this opportunity of thanking my 
many kind correspondents who havo written to 
mo in tho last few weeks, and to whom my 
replies havo had perforce too often to be of tho 
briefest? T. E . Espin. 
Towlaw, Co. Durham, Feb. 3. 
DIVIDING-POWKK OF T E L E S C O P E S — 
D R I V I N G - C L O C K . 
[33.]—Mr. Mcllish (598) thinks he is not 
mistaken in his conclusions respecting tho 
sopatating-powor of telescopes. Ho tells us 
"that a -star-disc of the 1st magnitude is no 
larger than a star-disc of a 9th-magnitude star." 
If ho will look at a double star, such as 
v Leonis, 2nd magnitude and 4th magnitude, 
he will discover that the spurious disc of 2ml 
NtMfftUttd* yield* a much larger apparent dia-
meter than the. 4th magnitude, unless his eves 
aro built, on a different. pl:;n to mine. Tho 4.56" 
rule only applies strictly to 0th magnitude. His 
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LETTERS TO THE EDITOR 
r H'r do not hold ourselves responsible for the opinion* 
/> our C»rrt*fHm4eiUlk> The J-'.tlitor respectfully ret/nests 
l oil lommnnications should be drawn UJJ as briejly 
«, v„„iUe.\ • 
.til communications should he addressed to the. ]-:mTOIt 
, i Ike KaMfrMMI W tCJI-OflC, fijfmuham House, I, A rundcl-
Strand, London, W.C. 
lit order to facilitate reference, Correspondents, 
,penl:intt of ami letter previously inserted, will 
, ' w '/ iifniionino the number of the letter, as well as 
il.r i*\nc on which it appears, 
" I nfjmM have everyone write what ho knows, and as 
• arh fu be knows, lint ao more; anil that not in this 
|y, Unt in all other subjects : For such a person may 
iresertfHiparticular knowledge* and experience of tho 
• if of such a person or such a fountain, that us to 
iitljiir thing*, knows no inoro than what cvcryliody does, 
• •,.! v:t, to keep a clutter with this littio pituince of his, 
• ,il Mti'lertuketo writn the wliole tody of pnysicks ; a vice 
•.viirmT gxtat inconveniences derive'their original." 
—JfiMttmigne'M Essays, . 
MR. ESPIN'S N E W STAR. 
f-10.] — I n spite of the foggy atmosphere, 
. trough lias been learned of this body to justify 
tl.e assumption that it is a nova. A very small 
ttar existed in its locality before its appear-
ing. Harvard photographs 6how that the nova 
rose to maximum in about a week, some five 
Kuks before Mr. Espin discovered it. The 
lucctroa shows very bright lines, not as wide 
i« ii usual with a nova. 
Temporary stars are probably the most re-
i: ntkable phenomena the realm of Nature 
irTorde, and have always been objects of great 
interest to astronomers. I t was the Nova of 
134 n.c. that made Hipparchus draw up his list 
' *' t'no stars. It was the amazing Pilgrim star 
•:' 1572 that mado Tycho Brahe an astronomic 
• 1 'crver, whilst 'it was Kepler's star of 1604 
I .it mado Galileo risk torture and imprison-
'i.t and teach the doctrine of the moving 
'irth. , . 
.Mr. Espin's star has not the sensational 
:;iracter of some'of these bodies, nor even of 
Vovi Pcrsei: but it has one point of especial 
t'rest—it has burst out in the exact position 
•: an existing star. I suggest that that luminous 
»iy lias something to do with i t : this happens 
' • ho exactly the piece of evidence that was 
-ceded to removo the last shadow of doubt 
froa tho solar-impact theory of novse. 
Mr. Espin's star makes the thirty-fourth nova 
tint has been recorded. Some of them have 
been amazingly bright—probably a hundred 
thousand times as bright a6 the sun. Nova 
I'frjci was estimated to be ten thousand times 
M bright; yet this star rose to maximum in two 
Itjt, and rapidly faded away. What an event 
in possibly produce such phenomena? There 
M'pcar to be but two suggest'Jms now left: 
thcr they are caused by a body plunging into 
i nebula, or they aro the explosively-hot third 
li"s grazed from obliquely-colliding suns. 
!fo*a Persei rose to be thousands of times the 
stcnaitj of the sun in two days: hence its light-
_:rve commenced with an almost vertical line. 
K A V could this happen by the friction of a body 
a in bula? The light-curve would bo almost 
rizontal to commence with. Tho flash of Nova 
rVrsei occurred in the centre of a nebula so 
>rre that light took eight months to travel 
hrongh it. It would take an average star five 
nsaad years to travel its radius; yet the 
l»r rose to a maximum in two days. Had it 
• '-n produced by the plunging through this 
«st nebula, its passage and the gradual growth 
I its luminosity could have been traced. Again, 
' Mar so heated by plunging through a nebula 
• • I take centuries to cool. I t would produce 
•teflar spectrum, not the abnormal shaded 
to-hand spectrum that characterises a nova. 
' 0 the other hand, every physical charac-
• i -tic that would produce exactly the light-
" r i * a n . r ' series of spectra of nova were 
Incej in the minutest detail as properties 
inncally belonging to the third body, and 
• v,n done, and the results were published 
• r- before most of the data were known. 
« I havo been in London I find that, 
:.'ii theee principles aro talked about, they 
"" •'.it understood. Allow mo, Mr. Editor, to 
'•" them and show their-application to Mr. 
• ' in H star. 
: ns fust contrast a complete impact with 
• tzme impact of suns. A complete impact 
'» • dead suns would produce a vivid star 
•' ivraild probably last a hundred million 
™». A new star would be thus permanently 
1 tn tiie heavenly host; but a graze of 
although a smaller event, is sensa-
Jlljt much moro striking, because the one 
• .ignition of a permanent lamp, and the 
• * ai; explosion. I t is this amazing con-
•j character between these two events 
»»• been missed by astronomers. I will 
nake the contrast clear. 
I BfepfeMrf to the ENOLISM MECHANIC, 
Tho velocity acquired by two 6uns coming into 
impact is tho same whether they graze or meet 
fair; hence, in similar elements tho tompera-
turo produced by both collisions is the same. 
Tho energy of a grazing collision is millions 
of times greater than is necessary to shear the 
stars; consequently, in a graze the parts that 
lie in ouo another's paths aro torn from the 
remainder of the sun, welded, fused, and 
volatilised, and this small portion, having but 
small gravitating power, is so extremely hot as 
to actually blow itself to isolated atoms. I t 
is this similarity of temperature and dis-
similarity of gravitational' power that is the 
essential characteristic of the phenomena of the 
third- body, and it is this contrast of character, 
oompared with that of «. complete collision, 
that has scarcely been used at all by 
astronomers; and yet it would appear, after 
thirty years' investigation, that it is a basic 
principle that is involved in almost all astro-
nomical phenomena. 
Mr. Espin's star is almost certainly a slight 
grazing collision between two bodies of com-
paratively small solar mass—the one being a 
dead sun, and tho other being a vivid star. The 
speed acquired in colliding suns of different 
mass, of tho same density, is proportional to 
the diameter. At the collision tho molar 
velocity of the grazing stars becomes, in the 
third body, atomic velocity. The width of the 
blaze-bands depends upon the speed of the 
atoms. In order .to have double the speed, a 
pair of suns require .to have eight times .the 
mass; hence the narrowness of the bands of 
Mr. Espin's star suggests that the bodies were 
not massive, and the quickness with which it 
rose to a maximum suggests that the Nova 
itself was but a small Tabio of the two colliding 
suns. 
The interesting point about Mr. Espin's star 
is that a star occupied the exact position it 
occurred in. The number of dead suns com-
pared to vivid stars must be very great; yet it 
seemed strange that vivid stars seemed to have 
escaped impact. This star supplies this sta-
tistical want of the theory of the third body. 
Since writing the above, I see by this week's 
" E . M . " that I have again to thank Mr. Hollis 
for his notice of my ideas, for. in bringing 
forward a new theory, it is far better .to be 
adversely criticised than ignored. Once again, 
much to my disadvantage, Mr. Hollis compares 
my style with that of others. Judging by 
remarks made at tlie meeting, and by letters 
sent me, his disapproval is not shared by a 
naimber—I believe by • tho majority—of the 
members of the B.A.A. However, it seems to 
me that stylo is of secondary importance. I am 
bringing forward a vast correlation, apparently 
involving the whole of observational astronomy. 
I t ds based on the logical dynamical deduction 
that the energies involved in grazing solar 
impact will be so great as to cut the actually 
colliding parts fTom the passing stars, and 
produce a third body, as described in the above 
letter. This basic principle differs from tho 
ideas of astronomers, and also from that of Lord 
Kelvin, who, in Volume L pp. 413 to 417, in his 
Popular Lectures and Addresses, discusses the 
question. He says:—"There will be a violent 
grazing collision, and two bright suns, solid 
bodies, bathed in flaming fluid, will come into 
existence." Mr. Hollis says that, " I do not 
show any proof, and one must admit it would 
be difficult to do so." In this he differs 
absolutely from a large number of scientific 
men an Australasia. Permit me, in conclusion, 
to quote the written opinion o f an able 
mathematician, Mr. A. C. Gilford, who was 
Herschel Scholar in Cambridge. He says: " I n 
1878 the facts on which the impact theory relied 
were few, though sufficiently striking. Now they 
are innumerable. . . . I t has, further, had 
many of its predictions verified by subsequent 
discoveries in a manner as striking even as the 
fulfilment of the predictions of Mendelieff, based 
on the periodic law." 
1, Leinster-gardens, \V. A. W. Bickerton. 
ON T H E V I S I B I L I T Y OP CASSINI'S 
D I V I S I O N . 
[50.] — I was interested in Mr. R-aurich's 
letter (No. 516, p. 503). Judging from tho tone 
of the letter, he must consider Cassini's 
Division a rather difficult object, even for a 
4.Jin. telescope. In tho space that follows I 
shall givo a few observational facts regarding 
the division, from observations made with two 
3in. refracting telescopes. 
Last September, using power 126 diameters 
on my 3in. Mogey refractor, I observed a part 
of Cassini's Division, if not a large part or it, 
excepting that cut off by the planet's disc, of 
course. I am not absolutely positive that I 
observed tho division by any means directly 
in front of tho globe of Saturn, but I did at 
February 17, 1911.] 
least at, and for a distance on either side of, 
tho most projected part, of the ansso of tho 
rings. I havo described the division as appear-
ing as a minuto black thread, just visible, and 
exquisitely fine, being more easily observable 
at the ends of the ansa;. The division was again 
observed the following October, when the planet 
was a noble object for study. I t was quite 
evident, especially where the rings begin to 
curve out of view—the main part of " tho ansa;." 
In this same month (October) I observed the 
planet with my own refractor, and with a 
friend's 3in. Clark refractor (in this city), an 
excellent instrument in defining power. The 
highest power used on either of the telescopes 
for the purpose of observing Cassini's Division 
was 180 diameters. During last October, the 
same friend observed Saturn with his Clark 
3in. refractor also; furthermore, one of our 
observations was a joint one, at the time of 
which wo both saw distinctly the division with 
power 180, I think. In his observations, this 
same person observed the division plainly at 
the ends of the ansae, and traced if part of the 
way round. These observations may simply 
'illustrate that at least a part of Cassini's 
Division is by no means even a very difficult 
object at times, through a 3in. refractor, with a 
fairly high power, in as steady an atmosphero 
as is offered in Chicago; yet Mr. Raurich states 
that on exceptional nights 4in. and 4iin. 
refractors have revealed it at the ansse. I t is 
the opinion of the writer that if a 4in. re-
fractor could not show a part of the division 
on an exceptional night, it would be a very-
ordinary instrument, providing, of course, that 
the rings were fairly open to view. 
Mr. Raurich's explanation of the visibility of 
Cassini's Division at the uns.-e of the Sarurnian 
rings seems to me quite reasonable. To me it 
does not seem strange that a 4Jin. or 5in. tele-
scope will not show the division of the ring 
in front of tho globe of the planet (but will 
they not?), while a 3in. refractor will roveal 
it at the ansa>. The truth of the fact does not 
seem peculiar when viewed in a certain way. 
For the most part, excepting when the rings 
are directly in the lino of sight (and when the 
division is never seen), wo observe the division 
in "profile," so to speak. Therefore, wo look 
at it from the sides, as is the case at the greater 
part of the ansa;, and it should be visible even 
in a 3in. telescope, though it bo solely invisible 
in a larger aperture, when viewed directly— 
i.e., when it is in front of the globe, as observed 
by us. 
Just a word as to the correctness, or at least, 
exactness, of tho statement that " A 3in. refrac-
tor will resolve nothing closer than two seconds 
of arc." According to the formula of Dawes. 
4.56"|3, the lowest possible separating power 
of a 3in. refractor should be 1.52" of arc. 
Frederick C. Leonard. 
Leonard Observatory,' 1338, Madison Park, 
Chicago, U.S.A., Jan. 21, 1911. 
P.S.—Iti letter 493, par. 2, p. 477, in the dis-
cussion of the colours of stars in the constella-
tion Pisces, should read " Z." The 
mistake is an obvious one, as can bo readily 
inferred from the colours given under the 
incorrect characteristic. F . C. L , 
B E T A R A Y S . 
[5}.]—If a stream of ? particles is allowed to 
impinge on a thin plate of aluminium or gold, 
it i s observed that some will pass through with-
out any change of direction; others will pass 
through, but seem to suffer collision, and bo de-
flected at various angles; and others will not 
pass through at all. but are reflected at angles 
greater than 90°. This phenomenon appears to 
have no relation to the refraction of light-
waves. I t is not possible to predict, as we can 
with light, the resultant direction of the p ray 
after passing through a given medium. I t is 
noticed, however, that tho deflection is less for 
aluminium than gold, less for gold than lead— 
varying, it would seem, as tho atomic weight; 
also it is observed that the percentage of $ 
particles which pass through the plate without 
colliding with an atom increases as the plate is 
made thinner. I t appears also that the sub-
sequent path depends to a certain degree on 
the velocity of the particle at the moment of 
impact. Thus, a particle which has just come 
into existence will pass through the gold leaf 
as though nothing unusual has happened, and 
continue its original course; but one which is 
near the end of its path will more easily bo 
deflected. Thoso three facts seem t'o bo in ac-
cordance with known laws of matter, except 
that it is remarkable that a particle can some-
times pass through a medium even at an 
oblique angle, and continue its course in the 
aame direction as before. Tho enormous velocity 
of the /) ray—some thousands of miles per 
second—will partly explain this fact; but it 
I 
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Mr. Whitmcll I might mention that I merely 
quoted Proctor's remarks on the shadows of the 
satellites, without any comment. Unfortunately, 
Mr. Bolton's drawings of the'shadows have not 
invariably conformed with Mr. Whitmell's cal-
culations" Mr. Bolton has not explained that as 
he sees the belts right up to the limb, why in 
his large drawing of Jupiter of April 18, 1909 
(also unique) he makes the belts stop at several 
degrees from the limb. Mr. Bolton states 
(letter 10) I am wrongly informed in obstinately 
maintaining (sic) the edge of Jupiter is some-
what diffuse. My authority is Professor New-
comb, who, doubtless, Mr. Bolton considers of 
no account. The difficulty of seeing the belts in 
high latitudes, and extending from limb, of 
course, has not been mentioned, nor any 
previous observation of elliptical Polar cap of 
Jupiter in this apparition. I t does appear un-
accountable how observers who can see such 
details make such ludicrous mistakes as they do 
in the simplest details of Jupiter, Moon, and 
Comet 1910a (I refer to latter in Knowledge). In 
future, we shall reasonably expect from them 
far greater accuracy than" they have hitherto 
displayed. I regret that Mr. Booth considers 
remarks on the belts of Jupiter as "storm 
clouds." I hoped it would be an interesting 
discussion, and that the arguments on both sides 
would afford us instruction for future guidance 
and observational work. If there are no more 
misstatements, or any false accusations, there 
should be no stornr clouds at all. Drawings, as 
well as words, can be accurate, whilst others can 
be erroneous. So long as the curvature of all 
the belts is not drawn correctly to scale, and 
on size requested by rne, so long will readers of 
" E . M . " remain ignorant of the true curvature. 
I regret I have not first report of Jupiter of 
B.A.A. Journal—I fear I have lost it. I have 
the others. Is not Mr. Dennett confusing 
brightness of satellites with tho albedo. The 
brightness of the satellites is of a different order 
to albedo. Several important observations of 
such have been made in America and by the 
late Major Molesworth. H . Watson (Col.). 
T H E ORBITS OF C O L L I D I N G STARS. 
[50.]—It is singular how some astronomers 
seem to want complex analytical mathematics 
where simple graphics fully suffices for the 
solution. 
Curiously enough, while loving mathematics, 
Mr. Monck objects to tho well-known mathe-
matical term "infinity." Of course, the distances 
of the nearest star, for every purpose but mathe-
matics, is practically infinity. I t is so for all 
questions relating to colliding suns. The use of 
the higher mathematics, when mere arithmetic 
or graphics suffices, is like using a steam-hammer 
to crack nuts, or a chronometer to time the 
boiling of eggs. I wish Mr. Monck would tell us 
his especial difficulty, instead of asking to have 
the wholo subject "exhaustively dealt with." 
When a hundred men have worked for a century 
at some of the infinite problems of impact, men 
will know more about the subject than we do 
now—it certainly will not be exhausted. If, after 
reading my fairly full treatment of the orbits of 
colliding stars, on the pages quoted in " E . M . " 
of "The Birth of Worlds and Systems," if Mr. 
Monck has still difficulties, I believe the Editor 
of the " E . M . " will grant me space for diagrams 
to make the matter clear. Mr. Monck concludes 
bis letter with, "The elliptic orbit is, I think, 
more favourable to a collision than the hyper-
bolic." A pair of telescopic double stars are 
suns in elliptic orbits. I would like to ask Mr. 
Monck if ho has ever known a pair to collide, or 
if they are very liable to collide with one 
another, whereas a pair of suns in hyperbolic 
orbits, if they have the mean diameter of suns, 
would collide if the orbits passed within a 
million miles from one another at periastrum. 
Is it'not time for astronomers, instead of makinu 
dilettante objections, to use this theory as a 
working hypothesis, to guide them in their re-
searches, as suggested by so many physicists, 
including Professor Rutherford. Docs not the 
concluding paragraphs of Professor Kapteyn's 
great address to the recent Dutch Science 
.Congress, recently given in the " E . M . , " sweep 
away any doubt as to the impact origin as to our 
galactic universe when ho says:—"The stellar 
system was not originally a single system in 
which tho two known drifts or currents have 
developed; but the present system is tho result 
of tho encounter of two systems which originally 
wero entirely independent of each other. The 
primordial matter is now more abundant in the 
drift of less star-density, and is almost entirely 
absent from tho opposite drift, which is richer 
in stars " ? 
Is not this exactly what I have been urging on 
astronomers for decades—namely, that the 
galactic system, with its two Tolar caps of 
nebula?, on dynamical grounds, must have been 
produced by two coMiuic systems of different 
orders, and that our galactic universe is, con-
sequently, a tertiary cosmic system. 
A. W. Bickerton. 
D O U B L E STARS AND T H E I R DISTANCES 
A P A R T . 
[51.]—In the autumn of 18D9 it was deter-
mined to utilise the 17Jin. reflector for the 
measurement of neglected double stars, and the 
search for new pairs. Since that time, both 
lines of work have been continued. It was just 
about tho same time that the great work of 
Aitken and Hussey was commenced, and which 
consisted of the examination of all stars down 
to mag. 9.0, accessible with the 36in. refractor 
at the Lick Observatory. Their limit for new 
doubles was 5", and mine 10". As regards my 
own work, sweeping was undertaken at random, 
one might almost say, and the unsatisfactory 
nature of this became obvious, so that latterly 
the work has been confined to zones + 50° to 55s, 
which have been nearly completed, save some 
gaps in 50° and 51° iu the 22 and 23 hours of 
R.A. All tho stars given in Argelander are 
systematically examined when on, or near, the 
meridian. A second series from 45° to 50° has 
also been started with. To the end of 1910, 1,051 
new pairs have been found and measured. 
These have now been written up with all their 
measures, in ledgers, in order of number, and 
finally a general MS. catalogue has been formed 
in order of Right Ascension. Considering the 
controversy that has arisen, and which has 
been referred to in your columns by Mr. HoIIis 
as to the definition of a double star, it may be 
of somo interest, to classify these new pairs. The 
following are the results:— 
V to 5" Total 520 
5" to 10" „ 403 
Above 10" „ 125 
Duplicates 3 
, # 
Tota l . . . . 1,051 
I will confess that these results surprised me 
very much, for the predominance of double stars 
within 5" was very startling. In the first place, 
the interval 1" to 5" is smaller than the second 
5" to 10", and the short focus of the lTJin., and 
the great susceptibility of the reflector to dis-
turbances, make close and unequal pairs difficult 
of detection. No star for these reasons has been 
found under 1", and few of even 1". Again, it 
is obvious that a star of 9.1 and 13 would easilv 
escape detection at 2.5", but would be obvious at 
6", even in somewhat unfavourable conditions. 
Another source of error might arise from faint 
pairs being recorded in proximity to an 
Argelander star, thus forming a coarse triple 
star. Tho catalogue was examined, therefore, 
and all these rejected. Still the result was much 
the same. Then the stars of zones 50° to 55° 
were counted, only those up to 9" being 
reckoned, and again a similar result is found, as 
will be seen by the following table:—• 
All stars in General Catalogue— 
1" to 5" . . 520 percentage 56.3 
6" to 10" . . 403 „ 43.7 
Rejecting triples where close pair is faint— 
1" to 5" . . 467 „ 55.2 
5" to 10" . . 379 „ 44.8 
Zones +50° to +56°— 
1" to 5" . . . 181 „ 54.7 
5" to 0" . . 150 „ 45.3 
In all probability, in tho zones + 50° to 55° 
our knowledge of the pairs from 5* to 10" is 
fairly complete as regards the stars given bv 
Argelander, and with the exception of the small 
portion still to bo examined. We may therefore 
go a step further, and examine the whole of the 
now known stars in these zones. Tho result of 
a count is as follows:— 
1" to 6" . . total 401 percentage 64.7 
6" to 10" . . „ 219 „ 35.3 
In Struve's Men. Micr., p. 91, is a table of the 
number of stars he found in each class. From 
this wo obtain for his discoveries:— 
1" to 4" . . total S59 percentage 59 6 
i" to 8" . . „ 582 „ 40.4 
Considering that many clcGe unequal pairs 
will be missed by any observer, which would 
easily be detected if the distance was 5", or 
more, we are driven to the conclusion that the 
number of double stars rapidly increase as the 
distance diminishes. 
Tho result arrived at from tho discussion of 
stars within 10" may bo compared with that 
obtained by Professor Aitken (Lick Observatory, 
Bulletin No. 158), who from an examination of 
7,500 known .pairs with measured distances of 
5", or less, finds that 60 per cent, are under 2", 
and who considers that " among the stars as 
bright as 9.0 magnitude, the double stars (visual 
and spectroscopic) with distances under 2" out-
number those with distances between 2" and 5" 
in the proportion of 3 to 1." 
* I t aeetna, therefore, that the general f u ct of 
inert-:'-.;.' '••creasing distance is 
fully estab.. it is legitimate to infer 
that proximity means in the majority of cases 
physical relationship. But at what distance 
apart physical relationship ends it is no easy 
matter to guess. I think the wise words of 
Professor Fox are well worth quoting. l ie says: 
" I think without doubt many faint pairs 
separated bv 10", or even more, will be found to 
bo physically connected, and personally I feel 
that fairly wide limits should be adopted to give 
the defendant the benefit of the doubt, rather 
than to exclude him from brotherhood until tho 
star proves his title. I would not wish to ex-
clude any pair whose distance is less than 5', 
and might even fee! charitable towards a limit 
of 10". I think this last sentence gives the key 
to my opinion, if we are to adopt any limit 
whatever." 
There is also a thoughtful article by Mr. 
Lewis in the March number of the Observatory. 
which is very conclusive. Tims it seems that 
whilo tho great telescopes may be employed 
most profitably in determining tho relation of 
double stars at the most difficult end, a vast 
field is opened for the amateur, with-a smaller 
aperture, in searching for and carefully 
measuring stars at the easier end, and so laying 
up a mass of important data, from which those 
that come after us will bo able to determine 
where physical relationship begins. 
T. E . Espin. 
Towlaw, Co. Durham, Aug. 3. 
A R E M A R K A B L E RAIXBOW-^-METEOR. 
[52.]—On the 1st inst., between 6.50 and 
7.15 p.m., there was a remarkable double rain-
bow. Dark clouds gathered in the somh-o"?:. 
and heavy rain fell, whilst the sun in the north-
west shone with undiminished brilliancy in a 
clear sk'y. Such ideal conditions for the produc-
tion of rainbows seldom occur, and I imme-
diately commenced to watch result*. First, a 
complete primary bow formed, and then an 
equally perfect secondary bow, with the colours 
reversed, was produced. Both bows remained in 
absolutely perfect form for over a quarter of an 
hour, and I do not remember ever lo have seen 
such a remarkable specimen before. 
I was showing the beauties of sunrise on 
Copernicus to some friends the other evening 
when a young lady said. "Oh, did you see that 
wonderful meteor on Monday evening about 
8 o'clock? It was so brilliant!" Well, as it 
happened, I did not see it; but I think Mr. 
Rvves will be interested to know that someone 
else saw his meteor, and it may help Mr. 
Denning to trace its path. From further 
inquiries I elucidated the fact that it appeared 
here to the north-east, and had a slow motion 
like a Perseid. Probably it was a wanderer from 
that well-known meteor shower. D. W. H . 
Tunbridge Wells, Aug. 5. 
T H E C O M E T S — M E T E O R S — S K Y I N 1911. 
[53.]—It is not often that we have two comets 
visible in common telescopes; but during the 
past week 19114 and 1911c have both been easily 
seen with a good field-glass. 19115 (Kiess) is 
awkwardly placed for me, and does not rise 
above buildings N .E . of my observatory till 
daylight, so it has onlv been followed with a 
binocular. 1911c (Brooks) is iu a splendid posi-
tion for all of us, and though only about a 
quarter of the brightness of its rival, is easily 
picked up with the field-glass. With a 6in. 
"Grubb" refractor, it is a beautiful object—a 
slightly oval nebulosity, rapidly condensing tc-
an almost stellar nucleus. Tail uncertain. 
Between July 25 and Aug. 5 I have secured 
17 plates, using a 15in. "Cope" reflector, and a 
"Dallmeyer" " 3 C " portrait-lens; exposures 
varying between Sniin. and 32min. To my 
mind, the brightness of 1911c has always been 
understated. Both its visual and photographic-
magnitude have been greater than the pub-
lished estimates I have seen by at least 1 mag. 
On July 26 the mag. was quite =S.l, and this 
has increased up to about mag. 7 during the 
12 days. This question of tho stellar magnitude 
of a comet is an old crux. One welcomes the 
suggestion made by Knox Shaw, R.A.S. . 
"M. N. ," Vol. L X X I . , No. 3, p. 232; but this 
only refers to faint comets, and necessitates tho 
use of formula? not easily available to the 
amateur. I have tried putting a star of about 
equal mag. to the comet in and out of focus, 
till its disc appears about tho size of tho latter, 
•and have also carefully compared the density of 
the comet's image with adjacent stars of known 
mag. on a plato; but I must confess that I never 
feel quite happy about my estimate, and am 
afraid my experience is a common one. 1911c 
has varied a little in brightness (or the sky 
has!) since I commenced to study it, but has 
incron»ed fuirly steadily. I t has grown a tail 
f 0 
ABO. 85, 1911. 
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[ We Jo M { hold ourselves responsible for the opinions 
of our t'orrcspondruls. The Editor respectfully requests 
Unit nil communications should be drawn up as brirjly 
as possible.} 
All enm mvnications should be addressed to the K D I T O R 
A / M , - J I . V C . M H K M E C H A N I C , Effingham. House, \, Arundel, 
street, Xlrand, London, IV.C 
In order to facilitate reference. Correspondents, 
when sjicakiup of any letter jtrcriously inserted, will 
Mine by mentioning the number of the letter, as wetl as 
'he page on which it appears. 
" I would liuvc everyone writo'what bo knows, and as 
much us lie knows, but no more; and that not in tbis 
enly, but in all other subjects : For such a person inay 
bun Homo particular knowledge and experience of tho 
r,nl tin: of such u person or such u fountain, that as to 
other things, knows no more than whut cveryliody does, 
mill yet, to keep a clutter with this littlo pittaneo of his, 
will undertake to write the whole body of physicks; a vice 
in,in whence great incoiivenieneesderivo thoiroriginal." 
.—Montaigne's Essays. 
V I S I B I L I T Y OP NEW MOON—A SUPPOSED 
SKCOND MOON — I S OUR C L I M A T E 
(HANGING ? — E Y E P I E C E — C O M E T 
. iKS (1911c)—THE D A Y L I G H T - S A V I N G 
H I L L — M E T E O R O L O G I C A L . 
[lii.]—To Mr. Metcalfe (43, p. 48). The list 
that Dr. Fotheringham used of occasions when 
tho quite new, or very old, moon is recorded 
as having been seen, or not seen (there were 
-evcnty-six in all, not seventy-five, as I 
erroneously wrote) was taken from Mommsen's 
" Chronologic" The complete list is given in 
paper in question in Monthly Notices for 
.ti!0, May; but I fear that it is too long to give 
here, and, as it does not give the Moon's age 
explicitly, it would not supply the answer to 
year question. The deduction from the in-
formation in the list is that the visibility, or 
non-visibility, of the Moon depends on the com-
bination of difference of azimuth of the Sun and 
Moon, and the altitude of the Moon at sunrise 
and sunset. The rule is contained in the follow-
ing table:— 
When the difference The moon will be visible 
of azimuth of sun if its altitude at sun-
and moon at sun- rise or sunset is at 
rise or sunset is— least— 
0 .- 12.0 (11.0) 
5 11.9 (10.6) 
10 11.4 (9.5) 
15 11.0 (S.0) 
20 10.0 (6.0) 
7.7 
It is -not to be understood that the moon will 
bo seen actually at the instant of sunrise or 
sunset, but it may bo seen before or after 
respectively. 
Mr. E . W. Maunder had a paper on the same 
subject in the Journal of the British Astro-
nomical Association for May-June last, in 
criticism of Dr. Fotheringham's. This j aper 
contains a similar list of forty-two occ, sions 
when the new or old Moon was. or was not, seen, 
seme of these being taken from the • i arlier 
volumes of the B.A.A. Journal. Mr. Miuider 
iloes give the "Interval from Conjunction" 
when the Moon was seen, and the sma./es; of 
i hose for an evening observation is the 15, > hours 
applying to Mr. Horner's observation on ,?eh. 10 
at last year. There is one smaller one of 15.0 
hours, when the Moon was seen in the noi aing 
just before new; but Mr. Maunder does ncil in-
elutlo this in his discussion, because th ire are 
comparatively so few of the class. There are 
two occasions recorded when the Moon was seen 
20.0 and 21.9 hours respectively after con-
junction, Mr. Denning being the observer in 
both cases; and there are two, when the .late 
hev. S. J . Johnson saw the moon 21.5 hours 
;,r.tl 22.8 hours after new, and these are the 
next best on record by four or five hours. 
Jfft, Maunder's point in opposition to Dr. 
Kotheringham is that the problem is chiefly 
pentad or atmospheric, and not purely astro-
nomical. He deduces a table similar to Dr. 
j'oiheringham's, which I have included above 
uy putting Mr. Maunder's figures in the second 
column in brackets. 
According to either of the above sets of rules, 
it is not possible to see the moon when she is 
only 16 hours from conjunction, because her 
•^ stance from the Sun would then be only about 
k « 9°, and, in the circumstances given in the 
first and second lines of the above table (taking 
Mr. Maunder's figures), the distances between 
•no and moon are 11° and 11.6° respectively, 
not since this implies that, given a distance 
between the bodies of 11°, the moon will not be 
• » * T? ' f t ! i e ' r difference of azimuth is 5°, but 
it will be if the difference of azimuth is zero. 
It follows that the best chance of seeing the 
joung moon is when sun and moon have the 
same azimuth, 'or are on the same vertical, and 
so leads to an answer to Mr. Whitmoll's query. 
(57, p. 48.) An accurate answer to the general 
question, under what conditions the sun and 
moon might bo in the same vertical would in-
volve knowing something about the position of 
the moon's node, and of the moon's position in 
her orbit; but I suggest as one answer that 
when the longitude of the moon's ascending 
node is 0, and the time of year spring, a place 
in North latitude 28?, would be a favourable 
position from which to look for the new moon. 
In this connection it may be useful to quote 
from a note by Dr. Colin, of Strassburg, in the 
Ast. Nach. of some years ago, in which he gave 
some rules on the subject laid down by the 
Jewish writer Maimouides. According to 
Maimonidcs, the crescent can be seen at smaller 
elongations when the Moon is in the first and 
last quadrants of the Zodiac than when in the 
second and third. 
(38, p. 47.) Is " H . C . " possibly referring to 
a discovery (?) of a second Moon, or satellite 
to the Earth, said to have been made by a 
certain Dr. Waltomath, of Hamburg, in the 
year 1898? I remember that the announcement 
of this supposed discovery, and the description 
of our second satellite, which was said to be 
only 450 miles in diameter, was taken .rather 
seriously by one of the daily papers, and con-
siderable space was given to it. The discovery 
seemed to depend on the fact that people had 
at various times seen dark spots on the Sun, 
which Dr. Waltermath said was a moon. He 
ventured to name a future date when it would 
be again seen; but it wasn't, and the thing has 
been heard of no more. 
With reference to "Kappa's" meteorological 
letter (112, p. 69), which ought to do much to 
set at rest a very generally believed fallacy, it 
may be recalled that once (in 1865) the ex-
perienced meteorologist, the late Mr. James 
Glaisher, read a paper before the Meteorological 
Society, in which he showed that our climate 
had altered in the previous hundred years, and 
that the temperature of the year was 2° warmer 
than it was a century before. I t is gener-
ally believed now, and I think Mr. Glaisher 
realised soon after he had read his paper, that 
the conclusion was wrong, because it was based 
on insufficient evidence. 
(73, p. 74.) Mr. P. M. Hecney would probably 
have no difficulty in getting such an eyepiece as 
he requires at the cost of a few shillings. A very 
moderate search in the advertisement columns 
of the E N G L I S H MECHANIC will give him the 
names and addresses (and there are others! of 
dealers in instruments, .secondhand and other-
wise, who doubtless would supply such an eye-
piece quite easily. The screws of eyepieces are 
generally made of Standard thread, and Mr. 
Hceney may have to have an adapter made, if 
his screw threads are not standard also, but 
this would not cost much. I think he will have 
to put it in place of the adapter of his terres-
trial eyepiece, but am not quite sure from his 
description. 
I am very sorry that my estimate of the place 
of Comet 1911c should have been so very rough,' 
and so have misled Mr. Harold Thomson (55, 
p. 43), and possibly Mr. Sargent and Mr. C. J . 
Spencer. There seems to have been some1 littlo 
discordance in the early observations, or perhaps 
they were too close together to give a satis-
factory result, for the most recently-published 
elements of the orbit differ considerably from 
those first computed. The following orbit was 
computed at the Lick Observatory, and differs 
little from the second one computed by Mr. 
Ebell, of Kiel, on which the ephemeris given on 
another page of this number depends. 
Date of perihelion passage 1911 Oct. 27.16 
Longitude of ascending node 292° 53' 23" 
Long, of perihelion from node . . 153° 25' 12" 
Inclination .' 33" 44' 62" 
Nearest distance to sun 0.4816 
We must all have been glad to have had the 
opportunity of reading Mr. Willett's (80. p. 62) 
views, explicitly stated, on the Daylight-Saving 
Bil l ; though I fear, Sir, that if you open your 
columns to discussion you will be overwhelmed, 
and we shall get little else for our weekly 
reading. But as my name was directly men-
tioned in his earlier letter (70, p. 45), I will ask 
to be allowed to say a word—not to discuss Mr. 
Willett's answers to the objections that 
have been raised to his scheme, but merelv 
to give a reason why I think the Bill 
is opposed to general public feeling. He 
proposes that we should live our lives more in 
the davlight hours, but the tendency for the 
past fifty or hundred years has been to gradu-
ally live later and later, so that this seems to 
be the " will of the people," as some people say. 
The principal meal was once at mid-day, to go 
no further back than a century or so: it got on 
to six, and then gradually to eight o'clock. In 
the particular suburb of London where I live, 
.the night post times have got much later in 
recent years, and this is no doubt the 
same in other localities. In fact, it 
seems that people like to live part of 
their lives by artificial light. I f this Bill be-
comes law, and the clocks are put forward. I 
doubt whether anyone will go to bed earlier 
than heretofore. The average person, if he be 
young,' will play cricket until it is dark, and 
then he will want .to smoke his pipe and read 
the newspaper, just as he does now, and go to 
bed at the same interval after the Sun has set 
as he does now. If he gets up by the clock, as 
newly arranged, the change will simply be that 
he will shorten his hours of rest. 
There are two meteorological questions in 
recent .numbers (46, p.. 48) and (113, p. 69), 
which might possibly be answered after some 
research; but I . must postpone this, as I am 
away from home. Talking of meteorology, a 
report went round the South Coast town where 
I am staying to the effect that a thunderbolt 
fell during a severe thunderstorm that 
happened here yesterday evening (August 20). 
Trying to investigate, I found a circular patch 
about 2yd. in diameter in the middle of a 
tar-surfaced road that was left torn up after 
the storm, the previously smooth surface being 
like a rough, unrolled flint road. There seemed 
no possibility of this having been caused by 
rush of water, and the man who mended the 
road next morning told me that he found no 
unusual lumps among the debris, but it appears 
to have been caused by lightning. 
H . P. Hollis. 
D O U B L E STARS' AND T H E I R D I S T A N C E S 
APART—A F U R T H E R CONTRIBUTION. 
[126.]—In 1908 there was issued from the 
Observatory of Potsdam the "Katalog von 
Doppelsternen der photographischen Himmels-
karte aus der zone + 31° bis + 40° Decklina-
tion." This marks an epoch in the history of 
double stars, as the first systematic zone study 
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by means of photography. Papers have been 
communicated from Greenwich and elsewhere in 
which measures of double stars have been given 
with very satisfactory results; but the actual 
measurement of stars in selected zones has not, 
as far as I am aware, been elsewhere attempted. 
The Potsdam catalogue contains measures of 
1,564 double stars; 143 of these are found in 
Burnham's Catalogue, the rest, with a few ex-
ceptions, found and published by myself, are 
new. /Apparently the list does not cover the 
whole of the zones, but only selected areas of 
them. The range of magnitude is to 11.0. Mcsst 
t 
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of the elements are derived from measures of a 
single plate, but a certain number from two, 
and a few from three, plates. The measures in 
these cases agree very well, as do also the 
measures in the cases of those observed directly 
with the micrometer. Professor Scheiner has 
taken Struve's limit of 30" as his standard. I 
have arranged his results in the following table, 
which I have made from counts of the stars 
page by.page:— 
To 5 100 
5—10 2 6 0 
10—15 277 
15—20 287 
20—25 ... 342 
25—30 ; 296 
Rejected 2 
Total 15G4 
As would be expected, the small number of 
pairs within 5* is the most marked feature. The 
closest pairs are the faint ones, since we may 
presume that irradiation in the case of the 
brighter stars enlarges the discs, and so prevents 
reparation. Leaving out of consideration, there-
fore, the number of pairs under 5", we notice a 
very slow increase outwards, and a sudden jump 
when we come to pairs from 20" to 25", and a 
rail in the number between 25" and 30". My own 
work in this region comprised the measurement 
of many of Herschel's pairs, and the sweeping 
"'or new pairs. Excluding those in Scheiner, I 
have in my MS. Catalogue as new doubles :— 
To 5 
5—10 
10—15 
15—20 
102 
73 
15 
3 
I have also counted all the stars in Burnham's 
Catalogue in . this region, where there are 
measures, and included those subsequently 
measured, also the Lick discoveries given in 
their later lists, and formed the following 
table :— 
Scheiner's 
Catalogue. 
. . . 100 . . 
. . 260 . . 
. . 277 . . 
. . . 287 . . 
. . 342 . . 
... 296 . . 
To 6 
5—10 
10—15 
15—20 
20—25 
25—30 
All 
Others. 
. 908 
. 215 
. 132 
. 83 
. 49 
. 36 
Total. 
1,008 
475 
409 
370 
391 
.332 
29S5 .1562 1423 
The results of this table I have charted in 
Fig. 1. They show at a glance the enormous in-
crease in the number ot double stars under 5" 
apart. I t must, however, be remembered that 5" 
is the limit of the Lick observers, and in their 
examination .of all stars to mag. 9.0, any pairs 
with greater distance usually were rejected. The 
•results, therefore, of systematic search beyond 
this are wanting. Nevertheless, it can be shown 
•chat the shape of the curve is in all probability 
correct. To do this I have again gone over all 
the material at my disposal, arranging the 
groups with limits of 1" up to 6", and rejecting' 
all stars below 9.0 mag. 
Then we have the following table:— 
0 - 1 
1 - 2 
2 - 3 
3 - 4 
4 - 5 
5 - G 
362 
205 
134 
131 
88 
73 
This is represented in Fig 2, which therefore 
gives us a view of the rapid increase in number 
on a much more extended scale. I t is apparent 
that from. 2" the numbers rapidly increase, while 
beyond 2" they slowly diminish, and apparently 
from Fig. 1, the rate of diminution as fairly 
regular. 
I t must be confessed that our ideas are being 
thoroughly subverted, for it is certainly a fact 
that in these zones + 31° to 39° that we have 
examined, the double stars 5" apart are in-
finitely rarer than those 6.5* apart! And from 
the material at hand there seems no reason to 
doubt that this is true over the whole sky. 
Further, it would seem apparent that when we 
pass from the telescope to the spectroscope, if 
the curve still holds good, it will be found that 
for a star not to be a spectroscopic or visual 
double will be rather the exception than the 
rule. 
I t was. hoped, with tho heln of Scheiner's Cata-
logue, that it might be possible from 3,000 stars 
to obtain some clue as to where physical rela-
tionship might begin. There seemed a possi-
bility, though a remote one, that if there was a 
limit at all, the physical pairs would so out-
number the purely optical ones, as to show a 
marked_ increase at a definite distance.' When 
wo arrive at a distance of 2", this is well 
marked, and we might be tempted to exclude 
stars outside this as usually optical pairs only. 
But the xnicrometrical measures of observers 
have shown that such a conclusion would be 
erroneous, more especially as it has been 
abundantly proved that brightness is no tost of 
proper motion. All that can be said is that 
when stars are within 3" of each other physical 
connection is probable, and, outside that limit, 
possible, and. where proved, places the pair in a 
class of doubles which are much rarer than pairs 
within 1". T . E . Espin. 
Towlaw, Co. Durham, August 15, 1911. 
SOME DRAWINGS OF J U P I T E R . 
[127.]—My thanks are due to Mr. Porthouse 
for kindly complying with my request in send-
ing to " E . M . " his interesting drawings and ob-
servations of Jupiter. I leave remarks on the 
same to others. I enclose a drawing of Jupiter 
by Prof. Lowell, with 24in. refractor. In one 
way it is interesting, but I fear will disappoint 
wonder-lovers. I should have liked to have en-
larged it, but have not done so lest some might 
think I had altered or tampered with some of 
the details, so send it exactly as it 'is. Mr. 
Leonard will be pleased to note that Professor 
Lowell does not see the belts right up to the 
limb, which he'states ( " E . M . , " August 4) he 
sees so easily in a 3in. Mogey and with a low 
power. I fear Professor Lowell must also come 
under the castigation of Mr. Booth who, in 
letter 538, June 30, told "Alfred," as he could 
not See the belts right up to the limb, he can 
form no opinion. I t is also disappointing that, 
like the drawings of Jupiter with the Meudon 
refractor by M. Antoniadi, which Mr. Bolton 
complains in " E . M . , " April 28. shows so little, 
and Professor Lowell hardly shows more. The 
lessons to be learnt from these drawings seems 
to bo that for intricate and very difficult detail 
a small refractor with a very high power cannot 
be beaten, although this is opposed to the. 
opinions of Mr. Denning and Mr. Phillips in the 
" Observatory " and B.A.A. Journal, Mr. Booth 
is quite right' in saying some observers (which 
must include all readers of "E.M.") see more 
on paper than they possibly could in any tele-
scope. I am aware of the large army of 
observers who see the belts straight; but "why 
I singled out Mr. Green and Mr. Cammell was 
because both had exhibited at the Royal 
Academy, and were great artists. I do not 
know if any of. the others did exhibit at the 
R.A. I notice Mr. Booth (letter 102) does not 
give me chapter and verse for his insinuations, 
but in such a case it is better to give the facts, 
which can be proved or disproved, and to clear 
up misunderstandings. I have received letters 
from various readers of " E . M . " . (some noted 
astronomers), approving of my very humblo 
efforts to check extravagancies of amateur 
observers, and who think that some common-
sense and a little mathematical analysis is occa-
sionally required for certain observations. 
I do not know why Mr. Booth objects to my 
statement that so long as the curvature of ail 
the belts is not drawn to the scale of "Belle 
Vuc," so long will readers of " E . M . " remain 
ignorant of the true curvature. Mr. Whitmell 
has drawn it on a gigantic scale. 1ft. IJin., to 
the Jovian diameter, and wrote to mo that he 
was obliged to draw it on this scale to make 
anything of it (that is, of the curvature), there-
fore on a smaller scale it would not be seen, 
and Mr. Whitmell never drew the S. Temperato 
belts or the Polar cap, which Mr. Bolton in-
formed us showed it more easily; but is this 
correct? 
Mr. Booth appears to have made another 
misstatement (letter 102), that "T denied 
curvature on a large scale eould not' be 
shown," or that I "claim the honour." Tho 
reverse, of course, being the case. I never dis-
puted that the theoretical curvature under the 
most favourable circumstances (which we have 
not had in the last three months) might be 
seen by very careful observers; but, like those 
very experienced Jovian observers Mr. Dennett 
and Mr. Thomson, 1 have not seen it on an 
large reflectors, but on June 1 I suspected ar.il 
drew the N. Equatorial belt as slightly concave, 
but the N.W. Temperate belt I drew straight, 
and less wide than i does M. Quenkset, in 
" l'Astronomie." and less dark and narrower 
than the N. Equatorial belt. Does Mr. Boo'J. 
consider it a correct statement that M. Quern."-, 
shows the belt concave to S. Pole? He cer-
tainly does not in his drawing, June 1: the S, 
Temperate belts are faint and are straight, and 
in that of June 21 the S. Equatorial is rather 
convex. In no instance are the S. Temper'.-^ 
belts shown but as straight, and they do no; 
extend to limb and no elliptical Polar cap; in 
fact, all opposed to Mr. Bolton's observation?, 
as given in letter 584 and " E . M . , " July 14. I 
never intended that the sun's declination shottl-' 
be used instead of the earth's, but I did in-
advertently write 3.07° instead of 3.00° for the 
intended date, July 5, hence the mistake; but 
the difference, only '/;.. of a degree, is rather 
small to bo made a point of. Would Mr. Whit-
mell kindly inform us in what year was Jovi-
centric declination of the earth as much as 7=? 
H . Watson (Colonel). 
[128.]—I apologise to Col. Watson for not 
replying to his query (letter 57); but I have 
been away on the Continent. 
I entirely concur in the remarks of Mr. Harold 
Thomson (letter 608). There is no reason to 
\ 
1911, June, 17d. 8h. 55m., G.M.T. 
doubt that the curvature can bo seen under 
favourable circumstances, though owing to a 
variety of causes, such as unsteady images, 
irregularities in the belts, and their indefinite-
ness near the limbs, it is commonly so masked 
as to escape notice, even though its theoretical 
existence bo known. 
With regard to the visibility of.the belts up to 
the limb, I believe the darker ones can often bo 
so seen, though those that are fainter become in-
visible in that position, and even the stronger 
belts aro ill-defined, and their more delicate 
details lost for several degrees inside the limb 
or terminator.. 
I agree with Mr. Bolton that however vaguo 
and ill-defined tho belts may bo near the limb, 
the limb itself, under good conditions, is 
perfectly sharp and clear-cut. I have repeatedly 
seen it so with powers up to 500 and more: but 
it is certainly le6s bright than the centre of the 
disc. 
I enclose a drawing of Jupiter which I made at 
my 12iin. Galver reflector on June 17 last. It 
may, perhaps, bo of interest to some readers as 
showing tho remarkably jagged edge of the S. 
component of the S. Equatorial Belt in tho 
region of the S. Tropical disturbance. 
Theodore E . R. Phillips. 
Ashtead, August 14. 
[129.]—I think Mr. Porthouso ha« given OT 
proof that detail is seen up to the limb. Of 
course, it is not expected that a globe will show 
detail exactly tho same shape on the limb as it 
will when one-quarter the way on tho disc. I 
take his drawing. No. 3, taken Ih. 5m. earlier 
than "Bello Vu'o's" letter (509), No. 2 sketch. 
This drawing was previously published, therefore 
thero is no fake nor "suggestion" that either 
draughtsmen can have had. Thev are hve tin* 
biassed, Independent witnesses. The time oi -Mr. 
Porthou 
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LETTERS TO THE EDITOR 
' JiV do not hold nurxclve.it responsible for the opinions 
i,r.,iir t .'nrres pond e nix. The Editor respectfully rci/nests 
that nil communications should be drawn up as briejly 
at jinixible.} 
Atl rnmiiit'niccttionx should lie addressed to the KniTOU 
of the KXttMxK M K C J I A M C , EJjinf/haw, House,li Arundel-
itrret. Strand, London, H'.C. 
. • J n order to facilitate reference. Correspondents, 
nkesi xpenkino of any letter preciously inserted, will, 
.j/i'if IM mention in a the number of the letter, as well as 
'In- pituc on which it appears. 
" J would have everyone write what ho knows, and as 
smell H * he knows, but no more; and that not in this 
not;, but in all other subjects : For Mich a jicrhon may 
Jinve some particular knowledge and experience of tho 
nature of HOfih It poison or such a romuuin, Unit as to 
other things, knows no more than what every body docs, 
n-t . yet, to keep u clutter with this littlo pittunco of his, 
n ,11 undertake to writo the whole body of physicks; a vice 
tint* vrhonot threat ineonveniericeiiderivcthoiroriginal." 
...•.I..,.t.tiune's Essays. 
INSTANCES OF D O U B L E STARS ON 
. i lOTOGRAPHS — COMET BROOKS — 
THE SIGNS P L U S AND MINUS—COMET'S 
tIKUIT—IS OUR SUN ONE OF A G R O U P ? — 
AN I N D E X TO T H E M O N T H L Y N O T I C E S . 
[190.] — I read Mr. Espin's analysis (12G, 
p. 89) of the Potsdam Catalogue of Double 
Stars, oxtraoted from the zone of the Astro-
grapliic Catalogue made at that observatory, 
with much interest, and am able to endorse his 
suggestion as 'to tho reason of the relative small 
ti.nui.cr of double stars of distance less than 5" 
„ii tho photographs. I have not Dr. Schciner's 
Catalogue at hand to refer to at this moment, 
hut I know from experience with another 
•cetion of the Astrographic Catalogue that for 
stars down to magnitude 9.0, 3" is about the 
limit for which duplicity is apparent. There are 
some exceptions, of course; but, speaking of 
tho images on the photographs, with six 
minute*' exposure, a pair 1" or 2" apart would 
appear as one star, and tho distanco between 
tho components would not be measurable, 
although the exposure with 20 seconds might 
... tinct images, or if the components wero 
approximately of the same magnitude, the dc-
t rmation of the imago might indicate a double. 
This, in connection with Mr. Espin's last tablo 
.:. first column of pago 90, would account for 
the small number of stars "to 5"" in the first 
table of the same column. I t is possible that in 
•tel. I I I . of tho Greenwich Astrographic Cata-
! .-lie (Polar zone +64° to +90°). which is to be 
[Wished, there will bo a catalogue of double 
tars such as' Dr. Schciner's, and a similar 
analysis to that of Mr. Espin will be of similar 
interest. 
With reference to Mr. Longbottont's letter 
(142, p. 92) about the ephemeris of Comet 
llrooks, containing some kind remarks, for 
which I sincerely thank him, I would say that 
'If- magnitude is computed by the person who 
; tikes the cphemeris (not myself), from tho 
distances of tho comet from earth and sun, and 
the estimated magnitude at discovery. 
Evidently this last-mentioned estimate gives 
loach room for error, and, naturally, tho pre-
diction can take no account of actual change 
•f brightness of the comet. Everyone will agreo 
with Mr. Longbottom as to the necessity of 
asanas a scale of magnitude for comets other 
than that used for stellar magnitude; but', as he 
Wjrs, very much depends upon circumstances, 
''!•! any statement may be misleading. For 
• tancc. on Saturday, September 2. I saw 
1 met Brooks with tho naked eye quite easily, 
saw little, if any, nebulosity. To-night 
•niier 4) it is more difficult to pick up: 
bul when it is seen, and after a little gazing, 
itlosity is apparent, and, what-'is more. 
• t appears to be of larger area to my unaided 
' •' than when looked at with binoculars. 
fn " C . A. M.'s" very complete answer 
n. 119) to query 112, I would add that in a 
'• •t account in a generally well-informed 
-'" My journal of the work of Lconardo'da Vinci 
—who appears to have been a mathematician 
ind mechanician, as well as the painter of tho 
l°*t "Mona Lisa"—it is stated that "it is 
' • "c.l that. He was the first to employ the signs 
et Hits and minus." Da Vinci died in 1519, so 
that, so far as dates ?n, this is not very incon-
sistent with " C . A . . M . V information. Cardan 
";av not. have chosen to adopt these signs, even 
He Vncw of them. 
To Mr. s. C. Parish (143. p. 93).—I am sorry 
jj the sentence you auotc from my directions for 
'i' wintr a comet's orbit seemed a little eompli-
"i f'd;but T do not think it is really so. 
I ' 1 - . , q » 9.R38. therefore ,7 =-.688. and this 
.f iction is a little more than two-thirds. There-
'rf", in the diagram, which I cannot refer to 
nwra esplicit.lv. as. I have not got it at hand 
J»«t now, divido the radius of the circle into 
three parts, take up a length in the compasses 
equal to two of these parts, and measure oil this 
length from the centre of the circle on tho 
radius which is drawn in the direction indicated 
for the longitude of perihelion. Tho point 
where the leg of tiie compasses, other than that 
at tho contro of the circle, falls is the position 
of the comet when nearest the Sun. I t would 
have been better to give q instead of log. q. 
Lt.-Col. A. M. W.'s first question (191, p. 123) 
leads us to ask first whether every constellation 
that we see as a group in tho sky is actually a 
group in. space. There is certainly a strong pro-
sumption for this in some cases—e.g., six of the 
bright stars of Ursa Major have a common 
proper motion, the bright stars of the Pleiades 
appear to be connected in one ma6s of 
nebulosity, tho bright stars of Orion all appear 
to bo at a great distance, and so on. The ques-
tions then seems to be able to be transposed 
into this, Is our sun ono of a group of stars in 
space, whoso components are not further 
separated in aotual distance than are the large 
stars of .Ursa Major (say)? and I think that the 
answer is in the affirmative. 
• Not long ago I mentioned certain Indexes 
which serve excellently as reference books, 
and to these there is another now to be 
added. This is the General Index to 
Volumes L I I _ to L X X . (1832 to 1910) of 
the Monthly Notices, just published by the 
Royal Astronomical Society. I t fills 166 
pages without Appendices, and there are about 
forty entries on a page, so, allowing for cross-
references, for many papers are indexed twice, 
and occur under the namo of the author and 
again under the subject heading, or, in the case 
of joint authorship, are indexed under both 
names, the activity of tho Society during the 
past eighteen years may be judged. Tho Index 
has been prepared fen the Council by Mr. F . W. 
Levander, the able editor of the British Astro-
nomical Association Journal, who also made the 
General Index of the eighteen volumes of that 
Journal, which is a guarantee of the excellence 
of tho new work. There are two Appendices by 
other hands. First a General Index to the 
Illustrations in the Society's Memoirs, Vols. I . 
to L I X . , and in tho Monthly Notices, Vols. I . to 
L X X . made by Mr. E . B . Knobel, and, secondly, 
a continuation of the list of comets given in the 
previous similar Index, the original list aud this 
continuation being both made by Mr. A. C. D. 
•Crommelin. 
The new list covers tho period from 1S92 
December to 1911 January, and gives ail the 
comets observed during those eighteen years of 
which thero were eighty-6even. Thirteen of 
these were reobservations of periodic comets 
which occurred earlier in the list, five of them 
having been discovered twice, Tempel's Second 
Comet and Brooks' Second Comet each three 
times, and Encke's five times, so that only 74 
distinct objects arp included in the list, and of 
these 60 were not previously known. Of the 
orbits ot these 74 comets, 26 are' ellipses aud 
43 parabolas, while 5 appear to'be hyperbolas. 
H . P. Hollis. 
O B S E R V A T I O N S W I T H T H E 40-INCH R E -
F R A C T O R OF Y E R K E S O B S E R V A T O R Y . 
[191.]—At present I am fortunate enough to 
bo located at tho great Yarkes Observatory for 
a number of days, which is indeed a vast and 
wonderful institution to all observers of the skies 
and students of science in general. Inasmuch 
as the observatory is very well known to prob-
ably most of my readers, I consider it unneces-
sary to give any detailed description of" the 
establishment and of the instruments; but 
possibly it will not be out of place for me to 
make a few passing remarks in regard to the 
facilities with which the.tremendous amount of 
work is prosecuted here. 
Tho 40in. refractor, which is the most im-
portant instrument installed in the observatory, 
is located on a brick pier in the 90ft. dome at 
the western extremity of tho building. As the 
telescope is necessarily very long (about 65ft.), 
tho range of movement between the horizon and 
tho zenith is obviously great, which fact would 
otherwise necessitate the use of tall and awk-
ward ladders to enable tho observers to reach 
the eyepiece, excepting when the telescope is 
pointed almost vertically; but to avoid this 
difficulty a movable platform is used, which cati 
bo raised or lowered through a range of 23ft. 
Bcsido this appliance is the ordinary observing 
ladder, which . is also used chiefly for the 
observer's convenience. Tho 40in. telescope is 
equipped with one or two iris diaphragms for 
diminishing the aperture. These are often em-
ployed in cases of bad seeing, when more satis-
factory results can be obtained by somewhat 
reducing tho aperture. Tho mechanical parts 
of the 40in. instrument aro exceedingly elabo-
rate; when it is desired to convey the telescope 
any distance, electric motors are set going, 
which uiovo tho equatorial to any desired posi-
tion in R.A. and Deolination. However, this tele-
scope is so delicately poised that it can be easily 
sct in motion by hand when wished. Tho dome 
and movable floor are also controlled by electric 
motors, which are placed conveniently near tho 
mounting. Beside tho 40in., thcro aro several 
other telescopes in this observatory. In tho 
north-east dome is housed tho 12in. refracto'.' 
which originally belonged to Professor Hale, 
which tho 2ft. reflector is similarly located in 
tho south-east dome. A large amount of photo-
graphic work is dono with the latter instrument. 
Between tho two smaller domes, on the main 
roof, is located tho Gin. Brashcar " comet-
seeker," while on tho lower floor, at tho extreme 
eastern end of tho building, is placed the 3in. 
"broken tube" transit instrument. On the 
campus of tho largo observatory, a few hundred 
feet south-west, is found tho Bruce Photo-
graphic Observatory, in which is housed the 
Bruce photographic telescope, U6cd mainly by 
Professor Barnard in his photographic re-
searches. Also, a small distance to tho north-
west is located tho Snow building, whicli is used! 
chiefly for spectroscopic purposes: while about 
1,000ft. north is Mr. Parkhurst's little observa-
tory, containing tho Ziess doublet. Tho Yerkes 
Observatory is a wonderful place, and one could 
occupy many pages in merely describing its in-
struments, library, laboratories,, power-house, 
and other features. 
Last evening, August 20-21, 1911, I had the 
extreme pleasure of observing through tho 40in. 
refractor, with Professor E . E . Barnard. Bear-, 
ing in mind the fact that there are compara-
tively few descriptions of actual "views" 
through giant telescopes, I give below, for tho 
benefit of our readers, notes of somo of the., 
prominent objects I had the good fortune of 
seeing last night. ' 
Wolf's periodic comet was first observed, and, 
I may add, is now only visible through tho 
largest telescopes, though it is very apparent iu 
tho 40in. Small, but in a rich field. Slight indi-
cations of a nuclear condensation. Near a small 
star. 
M. 11 in tho Galaxy came next. Very beau-
tiful, and far beyond description. The stars 
were very bright, and the whole field was com-
pletely covered with glittering points of light. 
Brooks comet was then observed, first through 
tho 4in. finder. Nuclear condensation a littlo 
nioro apparent than on previous nights; but, as. 
a whole, tho comet was the same. Secondly, it 
was observed through the great telescope. On 
account of tho smallness of the fieid of view, tho 
head was seen in great detail, and, iu fact, was 
the only part of tho comet visible at ono time. 
Tho nucleus looked somewhat like a planetary-
disc, as far as shapo is concerned, being large 
and nebulous, and matter was extending in ait 
directions from it. There were at the same time 
several rather bright stars in the fieid of view, 
which were actually visible' through the head 
of tho comet, apparently undergoing no loss in 
brilliancy whatsoever. The field appeared very 
luminous, probably duo to the presence of 
cometary material, while tho light of the nucleus 
was practically white. , As a whole, the field 
appeared rather nebulous, and in some parts 
this " nebulosity "—if I may apply the term to 
comets—was much stronger than in others, 
which indicated the direction of the tail. 
Tho great instrument was then turned on the 
planet Uranus. The latter presented a large 
disc, very bluish, and was beautiful. The satel-
lites Oberon and Titania were also well observed. 
Tho position of tho satellites with respect to the) 
planet is shown in the accompanying diagram. 
At first these (comparatively) little bodies were 
seen directly, but were made moro apparent; 
when the planet was . hiddon behind an 
"occulter"; thev resembled littlo stars, and 
wero very easy afterwards, when tho " occuiter " 
was removed. 
Next, tho grand cluster in Pegasus, M. 15, 
came into our view-r-a most wonderful sight, 
positively indescribable! M. 15 is a fine globular 
star cluster, and oan only be appreciated 
through a largo telescope. In fact, even in the 
40iu., the exact centre was no: entirely resolved. 
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NOVA L A C E R T i E . ' 
•132." — This object was observed hero on 
Inc. 2'J. and was found to bo about 10 .'t mag. 
; r e d 'olour has given place to a bluish-
•rneir. With low powers it was thought to be 
;,,,zv, hut with high ones it appeared in no way 
different to an ordinary star. Tho spectroscope 
fdoi'ol a jnonochromatic spectrum, and it is 
Jinareatly now in the Planetary Nebula stage, 
,„!j 11 will be interesting to know when this 
disappears. I have mado a rough tracing from 
Argelander, showing how it may easily be 
found from p LacerttB. Sweep East to the 
•'..7-mag. star, which is • 0 2 472, which I 
s ictswstjL 
$11900.76, P. 2.4°, D. 15.61", mag. 6.0; 12.0. 
Tm ;-. in a lovely group with an 8.0-mag. N., 
J au S.5 P. Next look for the little group. 
...rkod in the Chart by the 9.0-mag. star, and 
are very near the 8.7-mag., South of which 
fythe Nova, and making with it a wide pair. 
.v of the 8.7 mag. is the double star h 3124, 
v. liieh I measured. 
1900.80, P. 270.3°, D. 7.27", mag. 8.9; 10.9. 
la Fig. 2 I have given a sketch of the Field 
-•i the Nova from a photograph of Professor 
Max Wolf. Tho magnitudes are photographic, 
'• i »"c taken from Bellamy's Catalogue of 300 
•V* in the region of the Nova, compiled from 
waswes of tho Oxford plates. Seven of the 
' i r * in the drawing are not given in the 
Word list, and are probably about 14 mag. 
inserted the magnitudes only against 
" •'.us which form a convenient sequence, 
infrinj from each other by nearly one mag-
• 
' : ' .--or Bickerton has asked me to give par-
itulart of the Observations of the Nova. Un-
"'"'y. I have no opportunity of searching 
'• . i . -tit, periodicals. There is, however, a 
••"'i careful study of the Spectrum in Lick 
n tier* Bulletin, No. 194. by Professor 
There are some preliminary remarks 
Spectra of Novaj which are of interest. 
> stated that their spectra present phenomena 
'".iny every spectral type. In some cases 
're Homogeneous throughout: in others 
marked by a complexity of structure 
that is bewildering. Many bands are the 
results of the double function of absorption and 
emission, and being broad, they may modify 
neighbouring bands, which are sufficiently close 
to overlap. Professor Wright then gives 
measures of many lines and bands from spectra 
obtained on Dec. 31, Jan. 3, Jan. 4. The most 
important fact is tho correspondence of many 
of the lines of nitrogen with the bright bands 
of the star. The strongest line, however, of 
nitrogen is absent. There appears a broad ab-
sorption line at that place, with a slight maxi-
mum of light close to the position of the nitro-
gen line. Three other lines are more refrangible 
than the nitrogen lines, and though the coinci-
dences are remarkable, Professor Wright 
cautiously says that the existence of nitrogen 
can hardly be said to be proved. A further 
spectrogram was obtained on Feb. 8. The 6tar 
was then about 9 mag. The I I 5,11 T hydrogen 
lines were now crossed by a dark line: other 
bands are similarly divided. The same division 
occurred in the Nova Persei. The spoctrum 
was again photographed on March 30, and 
showed that the star had reached the nebula 
stage.. Such is very briefly the result set out 
in the Lick Observatory Bulletin. 
The position of tho object from Professor 
Curtis' photos (on three nights) and from the 
Oxford photo, is for 1910.0. , 
Lick 22h. 32m. 9.1.8s. + 52° 15'2.37 
Oxford ... 22h. 32m. 9.37s. + 52° 15' 1.2" 
• Dr. Wolf and Professor Barnard have found 
on their photographs a 14-mag. star apparently 
slightly variable in this place. The star was 
invisible on a Harvard plate 1310, Nov. 19 
(below 11 mag.?), and on plates taken Nov. 23. 
Dec. 7. was rated 5.0 mag. I t is worthy of 
note that on the Oxford plate the magnitude 
(Jan. 1) is 6.7. while the estimated magnitude 
in the telescope was 7.5. 
The Nova last night (Aug. 29) was 10.0 mag. 
T. E . Espin. 
Tow Law. Co. Durham, Aug. 30. 
P.S.—In answer to Mr. F . Burnerd's request, 
(letter 181. p. 117). I looked up the two small 
stars in the * Lyras group on the nights of 
September 1 and 2. They are at an angle of 
about 290°. the famous Debilissirna being at 
356°. The Debilissima I estimated as 12.0 mag. 
and 12.5, and the other two as 13.0, 13.3. Mr. 
Burnerd should look no 63 Cygni. and see if 
he can locate the small comes at 151°, 16" that I 
found in 1899. ' 
VENUS—MARS. 
[194.]—I am rather curious to know how close 
to the sun Venus can be followed with the 
naked eye in day-time. Last Sunday (Aug. 27), 
I picked her up with field-glasses about 11.30, 
but could not see her without their help. To-
day (Sept. 1), at noon, I found her in a moment 
with the glasses, and having located the exact 
spot by terrestrial marks, found that she was 
plainly visible to the naked eye, sheltered from 
the sun. 
I was rather. surprised, only 14 days being 
wanting before inferior conjunction. In the 
field-glasses the phase was, of course, con-
spicuous. A few minutes later I got the planet 
into the field of a 12^in. mirror (altazimuth). 
Though the air was somewhat unsteady, the 
view, with moderate power, was very beautiful, 
the crescent being almost threadlike. No 
markings were seen, but the sp'an of the 
crescent appeared to be distinctly less than a 
semicircle. 
Mars was a fine object (viewed with 12Jin. 
mirror) early this morning. The southern snow-
cap seems to have vanished—in fact. I doubt 
whether the southern limb was as bright as 
Libya. The contrast between the aspect of the 
planet about the middle of July, wdien the cap 
was prominent, and of late, when it has, to my 
eyes, been inconspicuous or invisible, is very 
striking.. 
This morning Libya was. very bright, in. 
striking contrast to the preceding edge of the 
Syrtis Major, which seemed much darker than 
the body of the gulf. 
Rye, Sussex, Sept. 1. 
Patrick H . Hepburn. 
B R O O K S COMET. 
[195.] — This comet is now growing rapidly 
brighter, and bids fair to become a very in-
teresting object. Last night it was plainly 
visible to the naked eye N. of the 4th-magnitude 
star 32 Cygni. Its brightness was estimated as 
very nearly equal to the Andromeda nebula. 
Mr. Longbottom's suggestion (letter 142) of a 
scale of magnitudes based on the brighter 
nebula? would. I feel sure, fill a long-felt want. 
Exposures of twenty to twenty-three minutes, 
with 4,' iu. Grubb portrait-lens, working f i, show 
a small bright nucleus surrounded by an oval 
nebulosity. Its photo-intensity, so far, seems 
disappointing in small instruments, and much 
inferior to Comet Morehouse. Mr. Parish's 
letter interested me very much. I also drive by 
hand, slow motion, putting the guide-star out of 
focus. If the eyepiece be turned until one wire 
corresponds with the direction of motion of the 
object across the field, it will help matters con-
siderably. H . H . Waters. 
19, -Alexandra-road. Crosby, Liverpool, 
August 29. 
L I F E ON O T H E R P L A N E T S . 
[196.]—I am sorry that at present I am 
unable to give Mr. Chant (letter 182, p. 117) any 
further information respecting tho microbes 
which are capable of living in tho midst or 
great heat, as I am away from home, and, con-
sequently, from books of reference, and am not 
a biologist myself. As far as I can see from 
his letter, Mr. Chant takes the usual attitude 
of demanding conditions resembling those on 
earth for any planet to sustain life. This is a 
very narrow-minded view. Even if we have no 
organisms on earth capable of standing the 
" great upheavals and high temperatures of the 
earth's genesis," it is no argument to say that 
they never have existed, or could possibly exist. 
The reason why there are now no bacteria 
which could survive this heat is that, owing to 
the earth's present cool condition, there is no 
need for them to be able to. There is, as far as 
we know, no part of the earth where the 
temperature even approaches in intensity that 
which the earth at its epoch of maximum heat 
must have had. It must be remembered that, 
in its very first' stage of nebulosity, tho earth 
was (comparatively) cool. ' I t was the shrinkage 
which caused its heat. This shrinkage continued, 
until its crust was definitely formed, when it 
began to cool down again. Now, granting the 
possibility of life in the cool nebula, and re-
membering the extreme slowness with which its 
temperature was raised, it is quite easy to grasp 
how the bacteria adapted themselves to ^ their 
gradually changing surroundings, until at 
length they were capable of withstanding the 
greatest temperature to which our planet 
attained. I t would be an interesting experiment 
to subject successive generations to an organism 
accustomed to cold or temperate conditions, to 
a slowly increasing temperature, and to see 
whether tho organisms adapted themselves to 
their changed circumstances. I f tho change of 
temperature were made extremely gradual, and 
the experiment extended over a period of several 
years, we might arrive at a result approxi-
mating to that produced by the rising tempera-
ture of the earth at its beginnings. 
To argue that life cannot exist among certain 
surroundings because we cannot "imagine" it, 
is much the same as to argue that life beneath 
water is impossible because men cannot live 
there. A. G. Blake. 
N A K E D - E Y E OBSERVATIONS—ALCOR— 
COMET 1911c. 
[197.]—It may interest Captain James Hardie 
(170) to know that on September 1 I could 
distinctly see Vega seven minutes after sunset. 
This was after having found it with the tele-
scope, and by the help of looking along the 
outside of the telescope-tube. Three minutes 
later I could pick it up with the naked eye 
without any help whatever. This place is in the 
neighbourhood of Glasgow, where the air is not 
of the clearest. I have not tried to see Sirius. 
but should think—except, perhaps, on account 
of its low altitude—it should be visible some 
time before sunset. 
Venus was an easy naked-eye object at midday 
all through May, June, and July; but, of 
course, you had to know pretty well where to' 
look for it. 
Have any of our variable-star friends noticed 
Alcor lately? On August 14 it appeared to me 
to be much brighter than usual. 
Comet 1911c has been observed every clear 
night since August 3. At present it is_ chiefly 
remarkable for the great increase in brilliancy 
towards the centre, and its distinct stellar 
nucleus. I have not yet seen any indication of 
a tail. F . C. Thomson. 
M E T E O R . 
[198.]—A fine meteor was seen here on Sept. 2 
at 8.24 p.m. Its flight, which was rather slow— 
some three to four seconds—was from about 5 3 
below Altair to Zeta Ophiuchi, at which point it 
disappeared behind a hill (Fourman Hill). I t 
was of great size and brilliancy—four or five 
times brighter than Venus at her largest—and 
had a slightly fan-shaped tail, varying in length 
from about 3° to 5°, of deep crimson and steel 
blue. When within a few degrees of tho "sky-
I 
\ 
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Peugeot of £400 for the first competitor trite 
in a. flying machine depending for its motive 
power on muscular energy alone should make 
the first flight of a decametre (about eleven 
yards) marked on the ground by two chalked 
lines, seems to have been a fiasco. Nearly 
two hundred entries were received, but only 
about twenty-five inventors appeared with 
their machines, and none of them succeeded 
• in winning the prize. Most of the "aviettes " 
were bicycles or tricycles fitted with .wings 
and with a propeller in front or behind. 
The new German military airship " Z I I I . " 
made a successful flight at 11 p.m. on Friday 
last from Friedrichshafen to Hamburg under 
the control of Count Zeppelin. I t reached 
Hamburg at 10.50 a.m. on Saturday, cover-
ing the 438 miles at the rate of 41 miles per 
• Sour, thus surpassing a l l previous speed 
records. I t left Hamburg again on Sunday 
afternoon, for Bremen with Prince Henry of 
Prussia, and seventeen other passengers on 
board, accomplishing the 75 miles in 2$ 
hours. 
Two German' airmen, Lieutenant Stille 
and Herr Buchstaetter, were killed last Sun-
day at Bremen by the overturning of their 
machine. The airman Collardeau made an 
ascent at Juvisy on Saturday last, taking 
with him a mechanic named Ruby, when his 
machine was struck by a gust of wind and 
fell,from a height of about 50ft. Ruby was 
killed and Collardeau was severely injured. 
The American airman Philip Parmelee was 
also killed on Saturday, while attempting a 
flight at North Yakima: 
Dr. Bassett, who forecasted the unusually 
wet'sunumer of 1910 from the late appearance 
and reduced salinity of the Gulf Stream drift 
early in that year, and who, in his report of 
observations of the condition of the Irish Sea 
during 1910, published in May, 1911, wrote 
•that "the renewed vigour of the Gulf Stream 
drift also gives us good reason to expect a. 
more genial summer, quite different from 
the dismal ones of 1901) and 1910,'' having 
discussed the values of the salinities at the 
three stations affected by the Gulf Stream 
drift in December, 1911, and on February 14, 
1912, Dr. Bassett makes the following pre-
diction for this \-ear: " I have little hesitation 
in sa}-ing that the summer of 1912 will 
probably be like neither the .brilliant, dry 
one of 1911 nor the gloomy, wet ones of 1909 
and 1910, but just one of the somewhat 
variable .and uncertain summers which are 
usually experienced in this country." 
The annual report 'of the Department of 
Mines of New South Wales for the year 1911 
is, as usual, a well-compiled and valuable 
record. The value of the mineral production 
for the year just ended has only been 
exceeded once in the history of the State— 
viz. , in 1907. The value of the output for 
1911 is £9,758,006, while that for the pre-
ceding year was £8,73C,4G9, so that there has 
been an increase this year of £1,021,537. That 
there has been general prosperity is shown 
by the fact that a satisfactory increase in the 
value of the product,was obtained in almost 
every case except in that of gold. This result 
is due in great measure -to the continuous 
working of the various mines throughout the 
vear. The output of coal for the year was 
8,691,004 tons, valued at £3,107,165, which 
represents an increase of 518,096 tons and 
£157,508 in value as compared with the yield 
of the previous year. The output of the silver-
lead mines of the State was valued at 
£4,067,528, being an increase of £6G7,854 on 
that of tho previous year. During the year 
the Broken Hi l l Proprietary Company 
started the production of spelter at tho Port 
Pirie smelting works. A zinc refining 
furnace 1ms been added to the plant, and the 
company is now able to produce a high-grade 
spelter, approximating a fineness of 99 
per cent. The outstanding feature of the 
year's operations was the great progress made 
in the recovery of the zinc contents of the 
tailings, the value of the output being 
£1.414,980, or £125,346 in excess of that for 
1910. The various process plants on the field 
have nil been continuously In operation, and 
many minor improvements in them have been 
effected, there being a greater tendency 
observable towards simplicity of construction, 
coupled with an increased capacity. The 
year's output of copper showed an iircrease 
in value of £103,845 over that recorded for 
1910; this was mainly owing to the satis-
factory returns obtained from tho Great 
Cobar, Limited, and if it had not been for 
the great scarcity of skilled labour this com-
pany would probably have shown a greatly 
augmented output. The high price ruling 
for tin has caused much activity in this 
branch of mining, and there has, con-
sequently, been a satisfactory increase in the 
value of the production. As an evidence of 
the great advantage which the dredges are to 
the tin-mining industry, it mav be mentioned 
that since 1900 these plants have recovered 
10,566 tons of tin ore, valued at £1,049,255. 
It is anticipated that the work of opening up 
deep leads, and the development of some of 
the tin-bearing lodes, will be stimulated 
during the current year, as a result of the 
satisfactory price of the metal. The yield of 
gold unfortunately still continues on the 
down grade,- and there does not appear to be 
any immediate prospect of improvement. The 
only matter of importance in connection with 
the gold mining industry during the year just 
closed was tho discovery of phenomenally 
rich deposits in the Long Tunnel Mine, 
Gundagai. The dredges still continue to 
furnish a good contribution to the total pro-
duction of gold. The amount of prospecting 
being done for gold is limited, as is usually 
the case when the other branches of the 
mining industry are in a prosperous state. 
Mining for limestone, and the manufacture 
of lime and Portland cement, made satis-
factory progress during the year 1911; the 
value of the output was £361,028, an increase 
of £62,7S3 on that of the previous year. 
Owing to the stoppage of operations at the 
Eskbank Ironworks, due to industrial 
troubles, the output of iron and steel is on a 
much restricted scale. The aggregate value 
of the mineral products of the State to the 
end of 1911 totals £217,877,535. The value 
of tho output for 19U is £9,758,006, which is 
an increase of £1,021,537. 
LETTEKS TO THE EDIT0S. 
some time sinco at a meeting of tho 
Astronomical Society of ' Canada, ami j . ' 
present in tho printer's ' hands. Meamvii 
Vol. L V L , No. 6 of the Harvard Annals, 
Having Peculiar Spectra," by the late >;• 
Fleming, has come to hand, and I have 
attempting to extract .from this mine of in-
formation some further results. 
One of tho most important facts is that of tJ» 
specially Galactic objects, 70 per cent, have a 
minus sign in Galactic latitude. Three eon 
tions seem possible:— 
(1) An error in the position of the Calari;,-
Pole. 
(2) A banded structure of the Galaxy—c.^. 
tho stars of Type V., lying in a band, tie 
edge, and not the centre, being concentric with 
the medial'line of tho Miiky Way. 
(3) That the Sun is above the piano of the 
Galaxy, and the stars are therefore displaced. 
Of theso three alternatives, the last serin--
the most plausible, backed as it is bv a thai 
result in Harvard Annals, Vol. L V L So. 1 
" The Distribution of Stellar-Spectra." Further! 
it has generally been held that the sun is not 
central; but is nearer the summer than the 
winter Galaxy. Now, on our diagram, if S i.< 
the sun, and A D sections of the Galaxy, coa-
sisting of stars A B, nebulous matter B C, stan 
C D, M the. medial line, it will be obvious thai 
as regards the summer Galaxy, we shall tee two 
rings; but if we put S in the right position, it: 
the winter only one. The stars of Type V., and 
other bright-line objects, are places whero the 
nebulous B C section is coming into life. It I-
needless to say this is but a bold outline. The 
structure of the Galaxy is very complicated, con-
sisting, of groups of tamilies" roughly arranged 
on it ring formation, separated by irregular 
areas of dark structure, which is probablv dim 
to absorption matter. Miss Clerk, I think it 
was, who said that the Galaxy is ''the grave of 
reputations," and I am quite ready to receive 
interment, w'hich I maybe deserve, in hazardir.;-
a solution. Indeed, it seems almost impertinent 
to try where so many great and able men have 
failed. 
Towlaw, May 31J 1912. T. E . Espin. 
[We do not hold ourselves responsible for the opinions 
ofott,r Correspondents. The Editor respectfully reifuests 
that all communications should be drawn up as briefly 
as possible.] • 
All communications should be addressed to the E D T T O H 
of the K x G i . l s n M E C H A X I C , EJfinghatn House, l,Arundcl-
street. Strand, London, \V .V. 
In order ,to facilitate reference. Correspondents, 
when speaking of any letter preciously inserted, will 
oblige by mentioning the number of the letter, as well as 
the page on which it appears. 
" I would have everyone write what he knows, and as 
mnch as ho knows, but no more; and that not in this 
only, but in all other subjocts: For such a person may 
have somo particular knowledge and experience of the 
naturo of such a person or such a fountain, that as to 
other thimrs, knows no moro than what every body does, 
and yet, to keep a clutter with this littlo pittance of his, 
will undertake to write the whole lxxly of physicks; avice 
from whence great inconveniences derive their original." 
—Montaigne's Essays. 
T H E CLOUDS OF M A G E L L A N AND T H E 
M I L K Y W A Y . 
[515.]—Perhaps I ought to apologise rather 
than Mr. Hollis (letter 485, p." 418), 'since I 
buried a new explanation of the Clouds 
of Magellan in an article on the Milky Way. 
Herschel it was who called the Magellan Cloud 
a "multum in parvo" of tho visible universe, 
T H E SUN D U R I N G APRIL—PROMINEXCK? 
—AURORA—HALOS. 
[516.]—April, with its wonderful dryness, ha*, 
given the solar observer a magnificent oppor-
tunity for connected study. Telescopic ttudv 
hac been possible every day. The disc has boon 
apparently free from spots'or faculie on 9 davs, 
April 7, 19, 20, 22 to'27. and on 12 other dates 
only faculte were seen, 2 to 6, 15 to 18, 21. 2S, 
and 29. The observers were Messrs, J . Mcliar; 
(Lisburn), A. A. Buss (Chorlton-cum-llardv^ 
E . E . Peacock (Bath). W. H . Izzard (Margate), 
D. Booth (Leeds), and Dennett (Hackney). The 
tabular statement, explained in tho , : E.M.,'" 
No. 2459, p. 345, is as follows:— 
- o * 
No. a 
a . 
a -
2 P-p- \ 
3 a.s.p.p. , 
4 p.p. 
Lat 
S.N 
12 67 
308 
—! 305 
Dutt 
d. I 
30.31 — 
8.3:i5 
5.81 — 
— d.d. 
07 d.ji. 
122 f . d . 
1 • 
7-M 
30-G-
No. 2.—A pore with umbra of jagged outline, 
only seen on tho 1st, which at times had slid 
more minute dots about it in a rough area. A" 
its position had not been measured by either of 
our littlo company, the Astronomer-Royal fcs* 
kindly communicated an estimation from tfc* 
Greenwich photograph. 
r 
3 
and so it seemed to me that before attempting 
the larger problem of the Milky Way, the 
smaller one should be dealt with. The late 
lamented Mrs. Fleming's examination of tho 
photos taken at Arequipa revealed tho presence 
of stars of typo V., and so gave a clue to an 
attempt to set the household of Magellan in 
somo. sort of order. A second paper on the 
" Dark Structures of the Milky Way " was read 
3> 
5 t-t/wl^vt <A 
G- ttX a A c y 
3.—At least ono observation is to hand on the 
morning of April 8th recording no tp»ta (see 
7th), but observations from noon onwards to! 
of a growing group of pexrombraleas pores, 
bright-lippod, telling of recent formation. Ai 
3.30 p.m. a line of pores iu length, lb" l»rlT*l 
ono nearly in tho middle. At 5.15 the |e» 
was 10°. Tho place of the outbreak w.ie jiul 
ahead of that occupied by 41 in December ami 
1 in 53 
pores 
tho rr. 
S.5° 
.and c 
tCrisge, 
.sever a 
5a ler 
parts, 
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passengers were comfortably seated in 
threes, with one behind. In front was the 
pilot, Mr. Louis Noel, and the weight of the 
human freight of which lie had charge was 
just over half a ton. The machine, which 
was specially constructed by the Graham 
White Comp'any for passenger-carrying, also 
weighs half a "ton, and the huge structure 
is lifted and driven by an Austrian-Daimler 
engine of 120H.P. The previous world's 
record for an aerobus carrying seven 
passengers was created in Germany in 
January of this year. The passengers were 
then carried for six minutes. Last Monday's 
record shows a considerable improvement 
upon this; but it is believed that the Hendon 
aerobus is capable of carrying nine 
passengers for a -prolonged period, and 
further tests will be made. 
- A new instruction has been issued by the 
Postmaster-General to the large number of 
persons who have been granted licenses to 
use wireless telegraphy for experimental 
purposes. Those among the licensees who 
also use a portable apparatus have been given 
a card of authority, together with nn in-
timation that it must always be carried when 
this instrument is used away from home, and 
must be produced on the" demand of an 
officer of the Post Office or any police officer. 
A high official at the General Post Office 
explained on Tuesday that this instruction 
was not intended to place any new restriction 
on the private use of wireless telegraphy, nor 
was it issued because licensees had been 
guilty of indiscretion. 
Engineers have been experimenting on the 
fatigue of metals for half a century, and one 
of the commonest explanations—if it deserves 
the term—of fatigue is that it is due to 
crystallisation of the metal, it being generally 
held that metal in a crystalline condition is 
weaker than when plastic or fibrous. How 
the crystallisation may be produced does not 
seem 'quite settled. Mr. F . Rogers, in a 
paper before the Iron and Steel Institute, 
challenges the assertion that fatigue is 
accompanied by crystallisation, and produces 
experimental evidence, mainly from tests on 
wrought iron, to prove his contention. His 
conclusion is that a crystalline fracture in 
a fatigued metal is evidence of originally 
defective metal, the crystallisation not being 
a growth. Perhaps one explanation of the 
widely-held crystallisation argument is that 
fatigue" frequently cause's failure by a slow 
process of tearing. This tearing takes place 
largely along slip surfaces in the crystals of 
which all metals are formed, the ultimate 
fracture thus cutting irregularly across the 
metal. 
S ir Aurel Stein, K . C . I . E . , has been in-
structed by the Indian Government to 
conduct a mission -for the exploration of 
certain little-known districts in Central Asia. 
The birth-rate in 1911 in England and 
Wales was the lowest on record, nod the 
causes of the decline which has now been 
going on for many years are examined in the 
Registrar-General's report, just published. 
The rate reached its highest point in 187G, 
when it was 36.3 per thousand. In 1911 it 
'was 24.4. This was 0.7 below the rate of the 
previous year. The provisional figures for 
1912 indicate a further fall of 0.6 per thou-
sand. Perhaps the most remarkable features, 
it is stated, are the fall in the proportion of 
marriages to marriageable persons, and the 
evidence of the postponement of marriage by 
women. Both bachelors and spinsters are 
marrying later in life. When the result of 
such a tendency is borne in mind, " it is seen," 
says the report, "that this change in itself 
must have an appreciable effect in diminish-
ing the birth-rate." The Registrar-General 
makes the comment that an investigation 
does not encourage the opinion that success 
in the preservation of young lives as a com-
pensation for failure in their production is 
likely to go very far in our day. 
Professor Arnold, head of the Sheffield 
University Applied Science Department, in 
nn inaugural speech on Saturday niuht, in-
dicated the policy to be adopted at the new 
Non-Ferrous Department, which has been 
built in St. George's-square, Sheffield, at a 
cost, all included, of £45,000. He said there 
would be two sections—one would be the 
basis metal section, where the melting work, 
analysis, and thermal testing of the various 
non-ferrous alloys would be done; the other 
section would be for plating. I t was pro-
posed to award silver trade science cer-
tificates, which would have a standing similar 
to that of the present associateship in ferrous 
metallurgy. A new and unique departure 
was the formation of a University Metal-
lurgical Club, which would be a metallurgical 
"council of war" for knowledge of the 
Sheffield silver and steel trades. 
We are informed that by arrangement with 
the directors of Messrs. Siemens Bros. 
Dynamo Works, Ltd . , ' Mr. E . P. Barfield 
will sever his connection with the Dalston 
Lamp Works at the end of the present 
month. He will, therefore, take up his new 
appointment as general commercial manager 
with the Edison and Swan United Electric 
Light Co. early next month. 
Messrs. Wratten and Wninwright, of 
Croydon, Surrey, have issued a iTinth edition 
of their booklet, " R e a l Orthochromatism," 
which contains several new illustrations. 
Those who have not previously read it. may-
take our word for it that it embodies the 
plainest statement of the facts about Ortlio-
ehromatic Photography that has appeared, 
put in form and language that any amateur 
can grasp and work by. 
Messrs, Jnmes Clarke and Co. , 13 and 14, 
Fleet-street, E . C . , are. publishing at half a 
crown a charming little book, " Astronomy 
Simplified," by the Rev. A. C . Henderson, 
B . D . , F . R . A . S . , M . B . A . A . I t , deals suc-
cessively with the nature, distances, etc., of 
the Sun, Moon, and planets, the apparent, 
diurnal motions of the heavenly bodies, the 
effect of a collision of a comet with the 
earth, Aurora, Sunspots, etc. ; seven 
methods of obtaining accurate time, double 
stars, multiple stars, and star clusters ; why 
it is warmer in July than January, Eclipses, 
proofs of the earth's rotundity, and a variety 
of other subjects about which the beginner 
needs plain information. It is illustrated by 
twelve excellent engravings, and copious 
notes and a good index combine to insure its 
value to every amateur attracted by its 
lucidity to the allegiance of the Queen of 
Sciences. 
News has been received of the death 
of Alexander Macfnrlaue, M.A. , D ; S c , 
F . R . S . E . , at his residence in Chatham, 
Ontario. He was a native of Blairgowrie, 
and in 1869, at the age of eighteen, he began 
his studies ns nn art student in the Uni-
versity of Edinburgh. He attained marked 
distinction in the philosophical classes as well 
as in the classes of mathematics and natural 
philosophy, and his first book, on "The 
Algebra of Logic," was an important con-
tribution on the mathematical analysis of the 
modes of thought. - He gained his doctorate 
after presentation of a thesis on electric 
sparks in nir, which' was subsequently pub-
lished in the Transactions of the Royal 
Society of Edinburgh. The experiments were 
carried out in Professor Tait's laboratory. 
Dr. Mncfarlane also acted for some time as 
assistant to Professor Chrystal. In 1885 he 
was oppointed Professor of Physics in Texas 
University, and since then had resided either 
in the United States or in Canada. As his 
uncle's heir he came into possession of a 
large farm in Ontario; but latterly preferred 
to live in the town of Chatham, and ho 
devoted his time to the study and develop-
ment of vector algebras. On this subject he 
had written a number of elaborate papers, 
one of which was read before the Inter-
national Congress of Mathematicians which 
met at Cambridge a year ago. 
Mr. Samuel Roberts, F . R . S . , died on 
Thursday, aged eighty-five. Mr. Roberts was 
a mathematician of eminence. He was presi-
dent of the London Mathematical Society 
from 1880 to 1882, and also served as 
treasurer. In 1896 he was De Morgan 
medallist. Mr. Roberts was twice married. 
The death is announced on Monday week 
from Darmstadt of Dr. Louis Merck, in his 
fifty-ninth year. Dr . Merck was bond of an 
old-established chemical factor)-, founded in 
1668 by Friedrieh Johann Merck, and which 
has since remained in the uninterrupted 
possession of the family. Dr . Louis Merck 
entered the firm thirty years ago, and in 
addition to directing the business generally 
he was the. active head of the scientific de-
partment, in which scores of chemists are 
engaged in research iwork. 
Dr . Julius LeVkowitach, a leading au-
thority on fat and oils; died at Chamonix on 
September 16, after a short illness. He was 
born at Ostrovo, in Prussian Silesia, in 1857. 
About twenty-five years ago he came to this 
country, beeame naturalised, and entered upon 
the development of the industrial technology 
of fats and oils. His treatise on oils, fats, and 
waxes has passed through numerous editions-
in English, French, and German. 
LETTERS TO TEE EDITOR.' 
[We do not hold ourselves responsible for the opinions 
of our Correspondents. The Editor respectfully requests-
that all communications should be drauin up as briefly 
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" I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no inoro thnn what everybody does, 
and yet, to keep a clutter with this little pittance'of his, 
will undertake to write the whole body of physicks; a vice 
from whence (Treat inconveniences derive their original." 
—Montaigne's Essays. 
M65 AND 66 L E O N I S . 
[218.]—I may perhaps be allowed to supple--
ment "A.'s" letter (1§8, p. 178), as far as his-
quotation from "Celestial Objects" is concerned. 
On consulting Mr. Webb's MS. Observations, I 
find the following notes:— 
"1851, May 23. Two faint, not very large, I 
think, elongated, objects in the same field, 
curiously grouped with small stars." 
. "1856, Anril 30. M 66 rs ther largest and 
brightest, elongated distinctly 71.p. and .1./.; 65 
equally so, nearly N. and S. One considerable 
star in the field, and several smaller ones, espe-
cially close to 66." 
These two obiects are reproduced on Plates 28-
and 29 of Vol." V I I . of the Publications of the 
Lick Observatory. In these exquisite photos 
there is little difference in the position angle of 
the major axes of either of them; but a glance 
at M 66 will show that if we considered the 
brightest portion only (which alone would be 
visible to Mr. Webb in the 5$ achromatic) then 
it would appear elongated in the direction he 
gives, and, consequently, the axes of the two 
nebulas would seem inclined one to the other. 
It is perhaps needless to say that Mr. Webb was 
a most painstaking and conscientious observer, 
and his observations were most-carefully made, 
and written down. As to what is meant by 
"magnifica," and- "resolved" the following-
quotations from D'Arrest will explain :—P. 157, 
M66: "Magnificanebula, admodum oblonga, in 
longum scilicet exten*a C, in latum' non supra 
2'," etc. P. 156, M 65: . "Nucleus globosus, 
gradatim densior medium versus, ac in fixas 
debilissimas jam per amplificalioncm 147 reso-
lntus." His other observations state: "Circa 
centrum solubilis," and "absque dubio solubilis." 
These, of course, were Mr. Webb's authority. 
D'Arrest's telescone was, I think, a 9in. achro-
matic. • , T. E . Espin. 
Towlaw, Co. Durham, Sept. 19, 1913. 
J U P I T E R . 
[219.]—I send you seme drawings intended to 
show what I have recently seen of Jupiter" with 
a 3.15in. apochromatic o.g. These drawings, in 
the order of the numbers, form a connected re-
presentation of the belts, but there is another 
face, not shown and not very remarkable, be-
tween No. 4 and No. 1. Though the observa-
tion of the planets is apt to provoke a craving 
for greater aperture, a good little instrument is, 
I tbink, especially endeared to its owner by its 
ability to show him from hour to hour the 
turning faces of Juniter and the tremendous 
'changes thereon from season to season. 
Jupiter, being at a great altitude in the even-
ing, is specially well placed for me, because my 
stand (a pillar with a convenient base) is so 
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works well with most lenses; but there are somo 
to which it is not applicable. I have, for 
example, a Sin. tho back curvo of which has 
a radius about equal to tho focal length of the 
0. g. Tho result of this is that tho back surfaco 
gives no image to an eye placed near the 
principal focus. 
Here are a couple more adjusting dodges. To 
adjust the finder of a reflector in daylight with-
out uncovering the mirrors:—Point the tele-
scope to the sun, and so place it that tho shadow 
of the flat mount is thrown exactly on the ccntro 
of the cover of tho mirror. Now hold a card 
somo distance behind tho eye-end of the finder, 
and adjust the tubo till tho image of the sun 
thrown on tho card is concentric with the 
circular shadow of the finder's tube and rings. 
A very exact method. To adjust the flat quickly 
and exactly at night:—Place an "electric lamp 
against the eye-tube end, and rack-out tube 
until the lamp is exactly in the principal focus 
of the large mirror. See that the filament of 
lamp is in centre of tube. Now look down the 
main tubo of tho telescope, and adjust tho flat 
until the circle of light reflected from it just 
covers the large mirror. The adjustment will 
bo found to be dead true. 
I Wm. F . A. Ellison. 
T H E QUESTION OF I N T E R P L A N E T A R Y 
COMMUNICATION. 
[279.]—Business pressure has prevented my 
replying to Mr. Horner's cordial remarks, which 
I reciprocate with pleasure. I must confess, 
however, to extreme disappointment with regard 
to the lack of response from astronomical 
readers desiring to attend the proposed meeting. 
Beyond several visits and communications from 
the ubiquitous Pressmen, so far but one reply 
can be recorded; consequently, there is no 
alternative but to indefinitely postpone the 
meeting. 
Hence it will be comprehended that the 
present line of investigation must oroceed on 
different lines, and on this basis I am con-
structing a large-scale model "ether-craft," 
which is virtually an experimental pioneer 
machine, which will be launched into the realms 
of space without human control. With this 
pioneer vessel it is hoped to learn whether the 
principles on which is based hopes of success 
will propel the machine beyond the attraction of 
the terrestrial globe, resist the superior 
attraction of the sun, and steer a course to our 
twin sister-world, Venus. I must point out to 
Mr. Horner that the word "ether-ship " naturally 
enters one's mind when considering a ship to 
traverse the ether, hence whilst priority of con-
ception may be accorded to him, it is possible 
that the term will be universally adopted. I 
should very much like to read his works, if he 
will kindly say where they are to be found. 
Reverting to present methods of attempting to 
communicate with planetary worlds, I may add 
that the pioneer machine is a replica of the 
"ether-ship," which may ultimately* be built on 
larger scale, and, as its name implies, is of true 
aquatic ship form, with large Aerial propellers 
to forge it through the atmospheric zone into 
regions ethereal, when, of course, propulsion by 
these methods is impossible. 
It is then that the physical and natural laws 
on which is based hopes of repelling gravity will 
be automatically brought into action by 
mechanical means, the "ether-ship" thereon 
continuously increasing its velocity as it leaves 
the ever-lessening power of gravity until it 
reaches the assisting force and magnetism of 
Venus, with lessening velocity, due to the re-
action of its machinery. Assuming that the 
experiment is successful, and the "ether-ship" 
docs not gravitate for ever round the terrestrial 
globe as a new satellite, or fall back to earth 
possibly in the depths of the Pacific, who can 
foresee what its reception may be if. as we 
anticipate, our twin sister-world is inhabited by 
intelligent beings? I t is to be earnestly hoped 
there aro no wars between Socialism and 
Unionist partisans raging eternally among 
them, and the fruits of the planet are' more 
sensibly divided among the inhabitants than 
upon our own. Well might Camille Flammarion 
say that our old globe is 100,000,000 years old, 
and the inhabitants have above five years' sense ! 
1, for one, heartily endorse this opinion. 
Who can say that the beings' on Venus will 
not comprehend the messenger through space, 
and return a similar machine vastly more im-
proved to our planet acknowledging its 
reception? It must be remembered that 
although 27,000,000 miles away, Venus is part of 
the sun when thrown off by centrifugal force 
during the nebulous period of contraction, and, 
like the earth, must consist of the same 
dements, whilst its smaller size admits of its 
greater age, or, rather, earlier forms of vege-
table and animal life. Though nearer to the 
flaming sun, its perpetual veil of clouds does 
not necessarily mean that life is non-existent, 
but rather the reverse, since tho conditions are 
rendered more bearable. Again, who can say that 
tho inhabitants of Mercury, Venus, or Mars may. 
at some bygone centuries past, have attempted 
to communicate with our terrestrial orb, whose 
children were not sufficiently intelligent to com-
prehend the message, and which may probably 
lie far below the depths of the ocean, or buried 
within the crust of the earth as it entered tho 
atmospheric zone as a flaming incandescent 
meteor. Edgar E . Wilson. 
85, Glamorgan-street, Pimlico, London. 
A R U I N E D T E L E S C O P E — PROFESSOR 
BARNARD'S OPINION OF T H E R E -
F L E C T O R . 
[280.]—Mr. Calver's letter (256, p. 224) is 
painful reading, and one. wonders how many 
reflectors are put out of action by similar bad 
management. Very often, of course, disaster 
will occur for want of some plain hints on 
management, and these are not easily found. 
It is much to be wished that Mr. Calver would 
republish his "Hints on Reflectors," and espe-
cially warn the users of the reflector against the 
misfortunes that may overtake them. My own 
17Jjn. has been in incessant use for nearly 
thirty years, and on the principle that when a 
watch needs repair, it is better to send it to 
the makers, so I have always sent the mirrors 
lo Mr. Calver to be resilvered, in spite of the 
fact that we live at opposite ends of England, 
and by so doing I have evidently escaped a great 
peril. During all these years the 17Jin. has 
worked well, and now that one finds that it is 
rather small for modern requirements, it is to 
be replaced by a 24in., which Mr. Calver is now 
making. In the annual report Of the Mount 
Wilson Observatory, 1912, there is a most inter-
esting account of Professor Barnard's experi-
ences with the OOin. reflector. He states that 
for some reason which ho cannot clearly ex-
plain, though it w-as perhaps due to an early 
observation with a reflecting telescope under 
unfavourable conditions, he had formed tho idea 
that the reflector would not bo satisfactory for 
visual work. The observations of Mars, how-
ever, fully convinced him of the suitability of 
the 60in. reflector for visual work, and in many 
respects they proved to be superior to those made 
with large refracting telescopes. The principal 
reason for this was the remarkable purity of 
the image and freedom from colour in the re-
flector, which is due to the entire absence of 
the secondary spectrum. Compared with the 
tonages of Saturn and Mars in the 60in., those 
in a refracting telescope have a muddy or dirty 
look. Given an equal facility for handling the 
large reflector, Professor Barnard would prefer 
it for visual work on the planets to any of the 
large • refracting telescopes with which he is 
familiar. The results on the stars seem to have 
given him equal satisfaction. Speaking of the 
Milky Way, the stars looked like jewels on black 
velvet. The sky was rich and dark, and every 
star was a glowing, living point of light. I have 
greatly condensed the account, which should be 
read in cxtenso. 
Tow Law, Co. Durham. T. E . Espin. 
[281.]—I read with sorrowful interest Mr. G. 
Calver s letter (255), for alas! 1 am another 
victim, though mine was'not a mirror requiring 
resilvering, but a 4£ object-glass that required 
correction for both chromatic and spherical 
aberration. 
I sent my o.g. for examination, and was told 
its errors correctly enough; but that as the 
glass "was homogeneous and free from suite," 
a good combination could be made of it, and the 
writer would be pleased to do this for three 
pounds, cash with order. I sent him the money, 
and was told it would take about a month. 
After about that* time he wrote saying'ho should 
like me to orfward the telescope tube, in order 
•that the corrected o.g. might be tried in its own 
tube. I then went to the expense of a strong 
elm case made with lin. boards, and packed and 
screwed down the case myself, with the tube 
and finder attached. I heard nothing of it for 
more than a week, and then he wrote saying it 
had arrived in a "damaged condition," the 
finder fittings and rings being all battered about 
and sundry other damages. In about another 
six weeks he wrote to say he had broken tho 
crown convex lens, and hoped that I would 
"bear with him in the brunt." He said ho had 
obtained another—a much better one—and 
hoped to finish in about a fortnight. In about 
that time the "corrected " o.g. arrived, as did 
also the telescope tube, which upon examination 
I found had never been damaged at all: but he 
sent a bill, "Reshaping and repairing damaged 
fittings to 4in. telescope, j£l." This, of course, 
1 did not paj*. The finder, fittings and all, 
originally cost 153. The finder was not damaged 
in any wav, and supposing the fittings to bavo 
been completely destroyed, the cost of new ones 
would have been at the most 5s. 
Then as to the "corrected " o.g. Before I sent 
it to him I could get splendid terrestrial defi-
nition, and also good on the moon; by cutting 
the aperture off to 3* I could easily divide the 
double double in Lyra, and also see the Cassini 
division in Saturn's ring. But with this new, 
"corrected" lens, which had altogether cost me 
nearly four pounds, terrestrial definition was 
bad, the moon hideous, and stars a jumble of 
lines and crosses with all the colours of the 
rainbow. When I wrote to him complaining 
about paying for a glass being made worse, the 
reply 1 got was that if I had paid double the 
amount it would not have been too much, con-
sidering the skill (?) employed and the risk in-
volved. J . Spencer Palmer. 
Coronation House, Thornbury, Glos. 
SPEC TROSC OPY W I T H S I M P L E 
APPARATUS. 
[282.]—I was pleased to see that my letter 
•2i7; was of interest to some readers, and I hope 
to be able to clear up the difficulties suggested 
by Mr. Parish in letter 257. Unless electric 
mains are available, an arc-lamp could not be 
used, as a powerful battery of accumulators 
would be expensive and troublesome. So Mr. 
Parish must fall back on the spark, which, 1 
think, if carefully managed, snould prove a 
success. The fog which appeared on my nega-
tives was due to light getting into tho camera 
during the necessarily prolonged exposure, 
either from the spark or an imperfectly-
darkened room. This ought to be easy to 
remedy. 
The easiest way to obtain a correct focus is to 
open the slit moderately, and illuminate it with 
a sodium flame; the camera is focussed out as 
far as possible, placed close to the spectroscope, 
and the image focussed by means of the latter. 
Although the instrument Mr. Parish describes is 
different from my own, I think he will find the 
following answers to his questions satis-
factorq:—L Yes; the collimating lens must be 
retained. 2. Remove viewing telescope alto-
gether, and place camera-lens close up to end of 
spectroscope. An important point is whether or 
not the collimating lens can be moved with 
respect to the slit. If not, all the focussing 
must be done with the camera; if Yes, then 
focus as above explained, by moving the 
collimating lens. 3. The coil I used gave a Jin. 
spark, and cost 10s. 6d. . This is about the 
smallest that would answer. I t worked nicely 
on 4 volts. The Leyden jar was a little smaller 
than an ordinary tumbler, and cost Is. 6d.; but 
it would be easy to construct one. 4. The spark 
should be placed as close up to the slit as con-
veniently possible—say Jin. to Jin. The nearer 
it is, the more light enters, and, consequently, 
the shorter the exposure. I used a spark about 
l-10in. long, and found ten minutes' exposure 
none too long. 6. After focussing, I held the 
camera down, and got somebody to insert the 
dark slide. I then set the spark going, and 
opened the shutter by means of a pneumatic 
release; it was left thus during the whole 
exposure, and the shutter closed in the same 
way. There is no need to fix the camera if one 
is careful. 
1 have lately succeeded in obtaining com-
parison photographs,' with' two spectra, one 
above the other—as, for example, brass and 
zinc, where one can see the coincidences of 
certain brass lines with the zinc lines. I will 
write a short description of the method later, if 
desired, John P. Dowdall. 
E A R T H Q U A K E S AND T H E PANAMA. 
[283.]—The earthquake in Panama which, 
occurred on the night of October 1, and is 
reported to have caused some damage to the 
Canal, was of quite small intensity compared 
with many earthquakes which frequently occur. 
The shock was duly recorded on the seismo-
graphs here a few minutes after its occurrence, 
but only moved our pointers 4 millimetres, 
whereas tho recent shock in Peru produced a dis-
placement of 75 millimetres, and an earlier one 
in Mexico 150 millimetres. 
The- Panama Canal is constructed in a zone 
where two seismic lines meet—namely, the one 
from Alaska to Cape Horn, and the other 
which runs out into the Atlantic through the 
West Indies from the American Isthmus. 
Since J904. this is the twelfth earthquake that 
has occurred within Sdeg. of the Canal, whereas 
during the same interval only one (and that of 
a very mild character) has occurred within that 
distance of the Suez Canal. 
The late Professor J . Milne once told the 
writer that he feared the day would come when, 
an earthquake would -play havoc with this vast 
euterprise. 
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On 4th. 2.45 p.m. C'liromospharo appeared froe 
from disturbance. (S.) . , 
On 6th, 4.22 p.m. There was a suspected black 
cloud suspended over the chromosphere at a.p. 
76,lcg. {P.) . 
On 7th, 8 a.m. and 1.20 p.m. Chromosphere 
very rough in all quadrants, with bright lumps of 
passing ficuto in many places, also a number of 
tiny prominences. Ono rather larger form in 
low i / . a large, dull, detached cloud to N. of 
a dull form still attached, seen at best as close-
set streaks; not seen in afternoon. At n.p. 
43<lcg. early, signs of small eruptive forms; later 
a brighter bulky form. (B.) 
On 10th, 8 a.m. and 2—3 p.m. Limb rough. At 
s.f. 17dcg. a conspicuous form, tho best at 47dcg. 
1313. 10 20 33 SO 6! 70 
overhanging to N. i t . f , leg, Polla&ta fan form, 
(F.) 4.45 p.m. A spire at a p. lldeg. (P.) 
On 16th. Disc appeared gritty, with traces of 
spotlets and facuhe. Large, dull clouds over a.p. 
39dcg.—44dog. in early afternoon, and delicate 
evanescent striae n.p. 21dcg. At 2.15 p.m. at a.f. 
33dcg. two inclined columns. At 4.13 at a.p. 
2dcg. two short spikes. (B., F . , and P.) 
On 17th. Disc seemed gritty, but otherwise 
clear savo a littlo faculai containing black points 
in .1.;). quadrant. Around the limb during day 
prominences wero recorded at n.p. 26deg., 41deg 
51deg.; n.f. 24deg., 29deg., 34deg., 39deg., 46deg 
a.p. 44dcg.; a.f. 12deg., 46deg., and 71de; 
(B.. P., F . , and S.) 
On 18th. Observations at intervals between 
90 80 7 0 60 50 40 30 20 10 0 
MM PSTj 
D- H. 
2. 2.M 
5 12 45 
6 4.22 
7- 2.45 
9.4.35 
13.1,30 
H.9.0 
15.11.0 
56.4.0 
17AS0 
is.iao. 
19.8.30 
mm 
I ITT N 0 K I H | 
T T T 
.N 
24.3*. 
25.2.45; 
26.I04J 
30.3.52 
JJi_ 
1 IWTST 
9 
r 
J L _ l 
D. 
8.f., a confused mass of streaky formations, 
intertwining clouds, horizontal stria?, etc., one a 
specially bold, sweeping curve to N., with dark 
masses in front. Undergoing constant change, 
in afternoon chromosphere in its mlddlo rose in 
a mound, bright, and at times swelling up. A 
smaller but conspicuous and active form at about 
t.p. 3deg. (B.) 3 p.m. a.p. 3deg. faint form 
overhanging to N . ; a.f. 2deg. thin spiko with 
smaller companion to N., 16deg. tall form 
becoming detached at base, 44deg. large 
fountain-like form. (F.) 
On 11th, 8 a.m. Disc appeared extremely 
gritty, exceptionally so, especially near the 
centre and in N.' latitude. On limb a.f. 47deg. 
at first a mound, but later became much as 
yesterday. A number of short spikes, etc., here 
and there round the whole limb. In n.f. 68deg. 
an evanescent eruptive form rose before 11 a.m., 
as well as corresponding activity at a point 
.i.p. 58deg. Active form rose n.p. 52deg. Before 
noon a form at a.f. 17dcg. developed consider-
ably, and that at 47deg. was quite 70.000m. high. 
I t appeared waning in afternoon. (B.) 
On 12th, 8.30 a.m. Little but roughness of 
chromosphere visible, even in place of large 
prominence. Little form at n.p. 47deg.—62deg. 
(B.) ' f 
On 13th, 9 a.m., two forms, not of great size, 
a a.p. 36deg and(60deg. (P.) From 12 till 1.30 
p.rq. At n.p. 30deg. suspended cloud; n.f. 25deg. 
two short spires; and a.f. lOdeg. a spire. (P., S., 
and F.) 
On 14th, 8 a.m. Disc very gritty, and chromo-
sphere rough, yet few prominences. A few tiny, 
delicate forms at n.f. 44dcg. and n.p. 66deg. (B.) 
On 15th, 8.45 a.m. Disc gritty. (B.) Limb 
n.f. 42deg. arch form; a.p. 42deg. Tree form 
9.30 a.m. and 5.15 p.m. showed much change 
among tho prominences. The arch n.p. 50deg. 
by noon was replaced by somewhat horn-shaped 
formations, there is also a form at 40deg. In 
n.f. tho arch was replaced later1 by a "bush." 
a.p. 20dcg. a small shreddy group, also a spiky 
chromosphere at 38deg. (B.. F . , and S.) 
On 19th, 8 a.m. Dark D, as a broken line over 
scvcral'parts of disc; several rough areas visible 
with traces of spotlcts and facuhe hcrq and 
there. Observations also at 11.10 a.m. and 
1.20 p.m. Besides prominences 6hown, forms 
also seen at n.p. 55deg.; a.p. 40deg.—50deg., 
76deg.; and a.f. 45dcg. (B. and F.) 
On 20th, 4 p.m. Eastern part of disc calm. 
Only a small spire seen on limb at a.f. 45dcg. 
Observation incomplete. (D.) On 21st no pro-
minences seen. (S.) . 
On 23rd. Indications of dark Ha flocculi and 
dark D, line over small places on disc, and the 
chromosphere in an active state. (B.) 
On 24th. Similar state of disc. At 8.30 a.m. a 
bright bead a.p. 65deg. (S.) At 1 p.m. a tall 
spike at n.p. 3deg. (F.) 
On 25th. Similar state of disc. Some radial 
stems were visible up to 70,000m. in height, one 
n.f. the other n.p. Many fanciful short-lived 
forms all along limb, showing deflection to violet 
on E . limb, and to red on W.'limb. Some pro-
minences in N. lat. "smoked" S., and in S. lat. 
toward K. (B.) Form at 30deg. n.p. radial spire, 
35,000m. high at 8.30 a.m., two radial set forms 
with detached piece between at 1.15 p.m. At 
this time the prominence n.f. 30deg. was over-
hanging to N. (S. and F.) 
On 26th, 9 a.m. At a.p. 50deg. two spires, one 
tall, one short. (S.) 10 a.m. n.f. 39deg. two 
sharp spikes, and s.f. 46deg. a fairly bright, 
fttnttvutie form. (I'",) 0,S0 p.rrt, n.f. S3(leg oiid 
.39deg. rough-beaded chromosphere, 77deg. large 
bead; a.p. 17dcg.—36deg. rough chromosphere, 
43deg. bunch of "rushes" leaning toward 
Equator, 46deg. paler bunch, 88deg. a bead; t f . 
6deg. beads, 54deg. small tongue. (D.) 
On 27th. Disc as in past four days. 1.20 and 
1.50 p.m. n.f. 48deg. a faint form on rough 
chromosphere; near a.p. 38dcg. strong pro-
minence; a.f. 32deg. ± a less conspicuous form,' 
52dcg. a bright S-lcaning form, with dark matter 
at the base. (B. and i.) 
On With, 8.15 a.m. Remains of form leaning 
toward Equator at n.f. 50 deg. (S.) 
On 30th. Disc gritty. A small form at n.p. 
57deg. at 9.30 a.m. At 5 p.m. small forms at n.p. . 
15deg. and a.p. 5deg., otherwise confirmation of 
diagram. (S., B., and F. ) 
On 31st. Disc still gritty. Best prominence n.p-
46deg., also a form at n.f. 44deg. (B.) . , 
The diagram shows the prominences seen by 
the observers indicated at the times shown. 
Frank C. Dennett. 
6, Eleanor-road, Hackney, N .E . 
HAMPSTEAD O B S E R V A T O R Y . 
[507.]—I should be obliged if you would allow 
me space in your next issue to correct an error 
in the footnote to your report of proceedings of 
the Hampstead Scientific Society (page 376). 
Tho hours on i Saturday evenings, when the 
observatory is ooen to the public, are from 
8.30 to 10; not 10.30, as printed. It is well for 
intending visitors to call before 9.30, as if no 
ono is there, the member in charge is at liberty 
to closo the observatory' at that hour. Attend-
ance is not guaranteed on unfavourable 
evenings. The observatory is situated on the 
reservoir, within a few yards of the flagstaff 
on the top of the Heath. 
Patrick H. Hepburn, Joint Astro. Sec. 
49, Downshire-hill, Hampstead, Nov. 22. 
NOTES ON SOME C E L E S T I A L O B J E C T S I N 
T H E . N . OF C Y G N U S . 
[508.]—ct Cygni.—This is not mentioned in 
Webb as a double star. The companion is of 
magnitude 12, and must form an admirable test 
for a moderate aperture. I have measured it 
on two nights, with the following results:— 
1913.61. P 105.5° D 75.42'. 
During the last hundred years there has been 
no apparent motion in either star. This season 
I found -a little pair lm. 18s. F and 6'N., which 
hitherto has escaped notice, as far as I am 
aware. As it is in the same low-powered field 
with a Cygrii, it is curious that there seems 
to be no mention of it. I have measured it on 
three nights, with the following results:— 
1913.62 P 290.7° D 6.10' Mags. 9.3, 9.8 
2min. f a and 20' S. is a wide pair pointing N., 
followed by a little triangle, the preceding and 
brightest star of which is triple: 
A B P 72.7° D 6.17" 8.4 14.0 
A C 269.9 23.30 C = 12.7 
The star B is a difficult object. Following this 
at 2Jmin. and 10' S. is a1 pretty pair of stars 
S.3 and 8.5 magnitude. I t , with a 9.1-mag. 
star, forms the base of another triangle, the 
apex of which is the red variable RR Cygni, now 
N 
3>r. 
T 
" S t , 
S 
•I J I 
about 9.5, quite a distinct red, and showing a 
spectrum of type I I I . These objects will bo 
easily found from the little sketch (Fig. 1). 
The planetary nebula N G C 6826 is also not in 
Webb, where it certainly should be. I t shines as 
an 8.3-mag. star, and is easily found 3min. 
following the glorious pair 16 Cygni (which is, in 
turn, Smin. and 15' N. of ,8 Cygni). In the 
17Jin., with the sweeping power, it appears as 
a hazy star; but a high power shows a disc of 
some 20" in diameter with a 10-mag. star, quite 
— 
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sharply defined, as a nucleus. There are many 
stars in the field, the nearest bright one being 
about 12.5, or perhaps 13, some 60* p. 18 Cygni 
is given in Webb, Vol. I I . p. 95. Both stars 
are pale yellow, and are moving in much the 
same direction—A rather faster than B—so that 
the distance between the stars slightly increases, 
at the rate of about 0.01" annually. The sweep-
ing in this region is glorious. ' 
32 Cygni serves as a guide to several interest-, 
ing objects. Some 4m. f is the interesting 
variable U Cygni, at the present moment some-
where near its maximum, and forming a lovely 
pair with an 8th-mag. star. The red colour of 
the variable is very striking, but the companion 
star seems to me yellowish-wdiite. With a low 
power it is blue by contrast. In 1909, I found a 
little quadruple near 32 Cygni: lm. 15s. P l ' N . . 
A B P 9 8° D 2.4" Mags. 9.2 9.8 
C P P 74.0 D 3.7 „ 9.6 14.0 
A C P 224.4 D 32.2 
The variable E X Cygni is 4m. 34s. P 3.6'N. 
of 32. There seems to be some doubt as to its 
variation, which Deichmulle'r gave as from 7.5 to 
8.3, and it should, be watched. I have observed 
it. lately on two nights, and the colour was 
yellowish-white. I could not see anything'in the 
N 
v 
V 9 
s 
KT^ V 
spectrum beyond, a suspicion of faint lines. A 
little further P, and 5m". 57s. P 32 and 9'N, lies 
the variable S V Cygni, now about 8.5, fine red, 
and a glorious object in the spectroscope. One 
great dark band apparently cuts the'visual 
spectrum in half. The other bands of the I V . 
type are present, but of no great intensity. 
Fig. 2 gives a rough sketch of the position of 
these obiects with 32 Cvgni in the centre. 
T. E . Espin. 
Tow Law, Co. Durham, Nov. 21. 
L U N A R PHOTOS—CLOSED R E F L E C T O R S — 
S P E C T R O P L A S M — Z E T A AQUAUII . 
.[509.]—Mr. Roberts (letter 474) asks if it is 
possible to take lunar photographs stereo-
scopically. This was done many years ago, and 
such s'ides can be bought; but the -most of them 
are unsatisfactory, as they make the moon look 
like an elongated egg. If he has access to the 
Journal of the B.A.A. for 1905-6 he will find at 
page 356 a paper which will, perhaps, interest 
him, and some remarks by Dr. Crommclin, on 
page 332. 
1 have never read anything with more amuse-
ment than the reports of the ruined and dis-
carded reflector which was spoiled by being 
silvered commercially. How many per cent, of 
those supposed to be silvered by opticians are 
sent to the ordinary silverer to bo coated ! 
The subject of cb'sing the mouth of a reflecting 
telescope was brought up and discussed a year 
or two ago, and it was then shown that the cost 
of a plate to close the end of a 12}in, would be 
greater than- that of a 12in. achromatic object-
glass, for, firstly, a more pure piece of glass is 
required, since no after-touching up locally coidd 
bo permitted, and, secondly, two surfaces have 
to be polished perfectly plane and perfectly 
parallel. No doubt Mr. Booth has shown great 
skill and great ingenuity; but ho is chasing a 
phantom. I havo never seen a tube current yet 
in either a zinc tube well covered with brown 
paper and American cloth, or in a square wood 
tube. Now, even if one has such things in 
round iron tubes, it would be much cheaper and 
better to change to a wood tube, than expend 
scores of pounds on a glass to stop up iron tube. 
The currents do not exist, except in the air 
above. If the plane mirror were suspended from 
the middlo of such a plate fin. thick, no human 
ingenuity could prevent flexure, nor keep the 
piano in adustment, and at least 35 per cent, of 
the incident light would be reflected ami 
absorbed. Mr. Booth is aware of the fact that 
the disturbances complained of are not tube 
disturbances, for he writes of tho help obtained 
from the presence of haze—of twilight—of tho 
moon—and says brilliant nights are often un-
steady. Well, the closed tube has no effect on 
anything outside it. Again, I am at a loss when 
ho writes of tho advantages of an incomplete 
polish. I do not dispute his statement. I merely 
allege I do not understand him. In my limited 
experience, any lack of perfect polish means a 
milky field, and has been fatal to fine 
definition. I confess, also, I cannot understand 
him in his remarks about figuring the surface of 
what I havo called the "planes" to long curves, 
nor can I understand what he means by 
"guiding the light-rays" in the tube. 
Mr. Howard (letter 481) will be able to see 
his "spectroplasm " well if he will shut his .eves 
and turn towards a strong light—say, a sunlit 
window. Perhaps a better word than spectro-
plasm would be eye turbidity. . 
Mr. Thomas (letter 476) says Zeta Aquarii is 
2" x 110, yet he asks for its distance apart. 
Does the 110 mean degrees, because the angle 
is now nearer 312deg., and the distance is 
certainly over 2". I suppose he is aware that 
such parallaxes as he mentions of 0.007", or even 
0.05", are pure assumptions, and of no value at 
all, except as showing no measure1 is possible. 
How did Mr. Henry "show" that "the meteor 
swarm is revolving round our planet in an 
ellipse," as he says in 479? If he has shown it, 
the fact is worth more than incidental mention, 
for it would be more definite than anything in 
connection with meteors than I can find. 
, • Edwin Holmes. 
P O R T R A I T - L E N S E S I N ASTRO - PHOTO-
G R A P H Y — C L O S I N G M O U T H OF 
R E F L E C T O R . 
[510.]—With reference to the subject of 
letters 419 and 447, I have made the following 
experiment. I placed the back combination of 
a Petzval portrait-lens on a sheet of P.O.P., 
and exposed it to daylight. At the end of 3, 6, 
9, 12, 15, 18, 21, and 24 minutes I covered up 
successive strips of the paper, leaving the part 
under the lens exposed the whole time. The 
lens is 3\in. in diameter, and the result shows 
that the paper under the centre of the lens has 
darkened to an extent about midway between 
the 15- and 18-minute strips outside. Therefore, 
about one-third Of the light has been lost by 
reflection and absorption. On the other hand, 
the reduction of focal length is in the propor-
tion of 7 to 4 by the use of the back combina-
tion; therefore, the exposures, calculated in the 
usual way, are as 49 to 16. But as the experi-
ment shows that the 16 must bo increased to 
24 on account of the loss by the back lens, we 
find that the Petzval lens complete is twico as 
fast as its front lens alone. Whether the advan-
tage of the larger scale and flatter field would 
compensate for the increased exposure is a 
matter for Mr. Waters to decide. Stars would 
get more light, nebulte would get lesi. 
I am curious about Mr. Waters's 4in. lens with 
8in. of focal length. I did not know that any 
optician had produced an efficient lens with an 
aperture of F/2. Something liko this was 
claimed for the Griin lens; but the only speci-
men that I have seen looked to me as iS the 
enclosed fluid must reduce its rapidity consider-
ably by its colour. The owner was using it at 
F,8, in order to enlarge the area of sharp 
definition, forgetting that he thereby sacrificed 
its rapidity. I suppose that Mr. Waters's Voigt-
lander is really 8in. in equivalent focal length, 
not that distance between tho back-surface and 
tho plate. 
Mr. Booth's two letters do not require a 
reply. They have not disproved my comments, 
or those by Mr. Ellison. 
Ipswich. A. Woolsey Blacklock, M.D. 
course, reject the connection between certain 
comets and certain meteor-showers, for the 
comets are moving in elongated ellipses, not 
round the earth, but round the sun. The 
velocity of a body moving round the earth in 
an elliptic orbit would not, I think, exceed seven 
miles per second, and I dare say Mr. Henry 
does not admit any velocity higher than this. 
But as' the vast majority of those who have 
paid any attention to the subject believe in 
some of the cometary connections, and in 
numerous instances of a very much higher 
velocity than seven miles per second, they will 
be of opinion that no information is to be 
obtained from Mr. Henry's tables, which in any 
case are not well adapted for practical purposes. 
W. I I . S. Monck. 
S T E R E O S C O P I C PHOTOGRAPH OF T H E 
MOON. 
[512.]—With reference to letter 475, the base-
line obtainable in any camera is much too small 
to admit of any stereoscopic effect being observed 
in photographing the moon. If photographs be 
taken at the Capo of Good Hope and Greenwich 
on the same day when the moon is on the 
meridian at each respective place, some results 
might be obtained. The base-line here is about 
5,000 miles, which is in the ratio of 1: 48 to the 
distance of the moon. This is ample for stereo-
scopic effects. The meridian of the Cape is two 
hours after that of Greenwich; there will, there-
fore, be some difference in the aspect of the 
moon, but this will be very little on the scale 
of the photos which can be obtained. Effects: 
due to refraction being different, and so size 
different at different heights above the horizon, 
may, be corrected for by enlarging or reducing 
one of the photos. If such photos are properly 
mounted, the mountains on the terminator might 
be made to stand out like a relief model. This 
would need co-operation between tho Cape and 
Greenwich, which might be arranged. 
W. H . Wilcockson. 
Caius College, Cambridge. 
M E T E O R S . 
[511.]—Of course, in computing the velocity 
of a doubly - observed meteor, the distance 
between the two observing stations is always 
taken into account. What I understand Mr. 
Henry to contend however, was that the 
meteor, in travelling through the air, frequently 
disappeared and reappeared, and that the two 
observers at different stations were probably 
observing different appearances. If so. thero 
ought, I think, to be-a measurable difference 
in time between the two observations. 
. Mr. Henry holds that meteors move round 
the earth in elongated ellipses. He practically 
admits that this is not proved by observations 
on meteors, and how it can be proved otherwise 
I can hardly see. Still less do I see how the 
various meteor-showers enumerated by him, 
with their primary and secondary maxima, and 
their ordered magnitude, can be. deduced frrm 
his hypothesis. Nor do I seo why his meteors 
should have any radiant—i.e., any point through 
which the bnckward prolongations of tho paths 
of more than two of them passed. He must, of 
F O U C A U L T T E S T IN R E L A T I O N TO F R O N T 
P L A T E S F O R T H E R E F L E C T I N G T E L E -
SCOPE. 
[513.]—I really do not see any "relation at all 
here; but the title is not of my choosing. The 
Foucault shadow test is for ascertaining what 
figure a concave mirror possesses, and a very 
valuable test it is'; yet Mr. Booth says, in 
letter 480, p. 380: "'"'he Foucault test is the 
scarecrow ot all enthusiasts in relation to the 
reflecting telescope." Surely, to set up a front 
(or tiny other) plate in connection with the 
Foucault test, may fairly be called a "scare-
crow" or an "abortioti": but clearly this is not 
what Mr. Booth means, for he distinctly tells us 
in the second sentence that it is not such in 
relation to a front plate which "stands the test," 
etc.; and further on we are told that "window-
glass will do." It really seems too absurd to 
make such statements as these. What is this 
precious test which the "front plate stands"? 
and what will the window-glass do for? and 
why does it show "utter lack of understanding" 
to attempt to use a shutter with the affair? 
It seems to mo, if Mr. Booth is to make a 
success of his front plate, he must be prepared 
to work it to optical flatness on both sides; but 
then, even after this big order, there would still 
be the question of refraction and achromatism 
to be-considered. •' 
Bishop's Stortford. I I . Sheppard. 
[514.]—There is no doubt that Mr. Booth's 
front ' plates will pass the Foucault test 
triumphantly, if they are optically petftei glaxj. 
internally and externally. He has not attempted 
to answer the question what they will cost, 
granting this perfection. He has also not said 
what thickness they are, and on that depends 
very largely the other important question, how 
much light they will waste. These are two 
"weak points" he has not dealt with. If tho 
rays are a "muddled-up mess," after passing 
through a plate of glass interposed between tbo 
lamp and mirror, the plate has done tare 
"muddling," and thereby proved its unfitness 
for a place on the path of light in a telescope. 
If the interposition of tho plate leases the 
appearance ot the mirror unaffected, it is ample 
proof of the homogeneity and plane-parallelem 
of the plate—which was" just the point of my 
experiment. It proves that no common (Jaw, 
window-glass, plate, or anything else, will do 
for Mr. Booth's front plate. What then? We 
must have optical glass. And "bang goes" £58. 
And "' bang goes " also 30 per eenl. of the light — 
a very serious matter in a large reflector, whoso 
chief value for most, observers IN its great power 
of reaching faint objects. I quitu ugreo with 
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G o u l d ( h u m o r o u s l y ) : I do not expec t i t w i l l 
be such a r a r e th ing i n f u t u r e , y o u r w o r s h i p . 
T h e death took p lace a t A b e r d e e n la s t 
M o n d a y n ight of D r . D a v i d R e n n e t , who was 
w i d e l y " k n o w n m U n i v e r s i t y c i r c l e s as a 
m a t h e m a t i c a l t e a c h e r . D r . R e n n e t was 
e ighty-s ix y e a r s of age, a n d d u r i n g a busy 
p r o f e s s i o n a l l i fe t a u g h t w i t h great success for 
the I n d i a n C i v i l S e r v i c e a n d o ther e x a m i n a -
t ions . 
T h e dea th is repor ted of D r . W . L . D u d l e y , 
a p r o m i n e n t A m e r i c a n chemis t . H e w a s born 
i n K e n t u c k y in 1859, a n d w a s profes sor of 
c h e m i s t r y a n d toxicology at M i a m i M e d i c a l 
C o l l e g e , O h i o , f r o m 1880 to . 1886. I n the 
l a t t e r v e a r ho w a s appo inted to the c h a i r of 
c h e m i s t r y in V a n d e r b i l t U n i v e r s i t y , w h e r e in 
1895 he became dean of the m e d i c a l depar t -
m e n t also . H e w a s s e c r e t a r y to the i n o r g a n i c 
c h e m i s t r y sect ion of the S t . L o u i s C o n g r e s s 
i n 1904, a n d U . S . C o m m i s s i o n e r to the 
L o n d o n C o n g r e s s o f - A p p l i e d C h e m i s t r y i n 
1909. D r . D u d l e y h a d dev i sed an i m p o r t a n t 
process f o r w o r k i n g a n d e l e c t r o p l a t i n g w i t h 
i r i d i u m . 
LETTEES TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions 
of our Correspondents, The Editor respectfully retpiests 
that alt communications should be drawn up as britjly 
as possible,] 
All communication* should lie addressed to the E D I T O R 
of the E * Q M S H M E C H A N I C , Effingham House, 1, A rundel-
%treet. Strand, London, M ' . C . •' 
In order to facilitate reference. Correspondents, 
•when speah-ing of any letter prerimisly inserted, will 
otdiac by mentioning the number of the letter, as well as 
the page on which it appears. 
H I would have everyone write what he knows, and as 
much as ho knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, lhat as to 
other things, knows no more than what everybody docs, 
and yet, to keep a clutter with this little pittance of his, 
willundertaketo write the whole body of physicks; avice 
from whence great inconveniencesderivo thoiroriginal." 
—Montaigne's Essays, 
T H E S U N A N D M O O N . 
[286.]—The following solar and lunar record 
is not presented as representing; discovery of 
new features in the objects observed, but merely 
as regards the moon, to describe their appear-
ance under different i l luminations, in certain 
phases of a lunation, through a smal l achromatic 
telescope with a G r u b b and other eyepieces, 
giving powers of 83 and under. 
T h e Sun , September 19d.—Observed at 
intervals from 12h". 40m. to l h . 45m. p.m. Only 
two spots visible: one large, on upper right limD 
of disc, and one of moderate size near Equator , 
close to W . l imb. U m b r a of large spot 
extensive. Best seen by projection of a smal l 
disc on white paper. Quite easily seen cast to 
a large size on wal l or ceiling, as to -contrast 
between umbra and penumbra, but ill-defined. 
—25d. at intervals from l l h . to 12h. A moderate-
sized spot in S . E . of S. Hemisphere near l imb. 
V e r y difficult to find on large projected image, 
but easily on smal l . No detail , except shape. 
P la iner by direct vision. U m b r a not dark . 
Fanc ied 1 glimnsed a large, broad penumbra. 
No other spots.—27d. lOh. to l l h . : The spot seen 
on 25d. near E . l imb now in a better position to 
judge of shape. T o me, u m b r a appears tapering 
to S. extremity, and by projection appears to be 
divided or compound; but cannot discern 
division with direct view. T h e penumbra too 
indistinct to be sure of its extent or shape.— 
29d., spot near centre of disc. Best seen by pro-
jection to ^in. diameter. V e r y irregular in 
shape. U m b r a not dark . 
T h e Moon.—24d. 6h. 15m. to 6h. 40m., N . W . 
q u a d r a n t : Proc lus-does not present the same 
' bright, well-defined object as of old. I t s N . 
neighbour, Macrobius, well seen. At las and 
Hercules sharply defined. T h e most remarkable 
feature of the craters named is their apparent 
great depth, darkness of cavities, and sharp 
prominence of W . walls.—26d. the moon 
observed through break in clouds. N . W . 
q u a d r a n t : Proclus bright, b u t . h a r d to glimpse. 
A t l a s and Hercules well defined, but barren of 
visible detail.—27d. 6h. to 8h. 30m.. N . W . 
q u a d r a n t : Mare Cris i t im. Could not see P i c a r d , 
on floor. Definition of A t l a s and Hercules good, 
W . walls very bright, shadows of E . walls not 
very dark. Proclus very bright and sharply 
defined. Aris t i l lus and Autolycus, s tr iking 
objects of elliptic shape, with major diameter 
running roughly N . to S . Tho ollipticity of 
Auto lycns: the smaller appears greatest, situated 
. i n Pa lus I 'utredinis . S . W . quadrant ; Clavius 
the finest object visible here. Three craters seen 
on floor. N . E . q u a d r a n t : Archimedes tho most 
s tr ik ing object visible. L a t i t u d e 30deg. N . , its 
vast floor in deep black shadow, near terminator. 
—26d. 6h. 15m. to 8h. 15m., N . W . quadrant : Mare 
C r i s i u m ; P i c a r d , on S . W . part , distinct with 
steady gazing. A t l a s and Hercules beginning to 
assume their well-known ghostly appearance. 
Proclus wel l defined, and bright surface around, 
with rav system. I n to-night's phase, possessors 
of smal l or large telescopes have a grand, varied 
selection of objects to examine. N . E . quadrant : 
tho floor of P la to is only of medium darkness. 
F u r t h e r E . the Gul f of Rainbows, on terminator, 
appears an irregular luminous arch against the 
intense blackness of space. T h i s appearance is 
due to portion of the floor at base of its crescent-
shaped heights being as yet uni l luminated by the 
rising sun. I recommend this object to the 
telescopic attention of lunar observers at this 
phase of future lunations. T h e Mare I m b r i u m is 
a vast sea of interest at this phase, with its 
craters and r ing plains well defined. Most 
worthy of note are Archimedes. L a h i r e , L a m b e r t , 
Pytheas , G a y L u s s a c , Mayer , Mil ichius, 
Hortensius , and Reinhold . S . E . _ q u a d r a n t : 
Tycho well seen, Clavius a fine object. T h e ring 
plain which breaks in on S. wal l , and the two 
moderate-sized craters on floor to N . , easily 
seen through my aperture. A great ray from 
Tycho runs straight to N . E . and involves a 
moderate-sized v crater. S . W . quadrant : Nothing 
of telescopic interest here, under ' present 
advanced i l lumination, except the elaborate rav 
system from Tycho . 30d. 1b. 30m. to 3h. 20m". 
N . W . q u a d r a n t : Mare C r i s i u m ; P i c a r d easily 
seen. Proclus well defined, with bright, broad 
rays running N . and S. At las and Hercules not 
conspicuous. S . W . q u a d r a n t : Nothing of note 
under present i l lumination beyond wonderful 
ray ramifications from Tycho across meridian. 
I n to-night's phase the objects worth telescopic 
study lie in a great crescent from N . to S. Pole, 
within 30deg>. of terminator . S . E . q u a d r a n t : 
T h e myr iad craters around T v c h o a wonderful 
sight, even in my smal l aperture and short 
focus. T h e peculiar almost comolete dusky ring 
round boundary of Tycho's floor well defined. 
One great ray 'running N . from Tycho is easily 
seen to involve three fine craters, or ring plains. 
T h e finest telescopic spectacle, h o w e v e ^ on disc 
to-night is Sch ickard , the great walled plain, in 
its greatest sunlit erandeur on i l luminated 
boundary. A dimly-i l lumined crater seems to 
occupy almost centre of floor, from which point 
it has been said that a snectator could not see 
the boundary walls of this vast plain. F u r t h e r 
N . E . , on floor turn* another crater. Close to 
N . part of wal l , outside curve, lie three forma-
tions, apparently joined together, two verv 
elliptic, probablv foreshortened ring plains, and 
a crater—one is L e h m a n n . I n Clavius , r ing plains 
on N . and S. walls, and one crater visible on 
floor. N . E . q u a d r a n t : A l l obiects mentioned 
herein for last night equallv distinct. Conernicns 
and ray system fa ir ly well defined. P la to dis-
tinctly darker . F loor in G u l f of Rainbows ful ly 
i l luminated. N . W . q u a d r a n t : T h e great bright 
division crossing Mare Screnitat is seems in mv 
aperture to become invisible outside N . boundarv 
of Mare, but reappears, to continue a straight 
N . course almost to edge of disc. 
Joseph McDermott . 
Clontarf,- Co. Dubl in , October 3. 
T H E S U N — S O L A R F L A S H E S — M E T E O R S -
T E R R E S T R I A L A N D C O S M I C J E T S A M 
A N D F L O T S A M . 
[287.]—As letter 250 (Mr. Hol l i s ) and letter 
256 are, from my point of view, ta lk ing about 
different aspects of the case, I must shape my 
answers accordingly. 
My remarks in letter 226 were prompted 
through the observer in question stating that 
he had seen the alleged " m e t e o r s " as "br ight 
flashes " in the field of his telescope, close to the 
sun. I noticed, in " T h e Observatory ," that in 
one instance an interrogation-mark'is put behind 
the word " m e t e o r " ; but M r . Holl is in his letter 
(250) makes no such reservation. I n my opinion, 
" meteors " seen as bright tra i l s of light brings 
them within the precincts of the terrestr ia l 
atmosphere. I f dark "bodies" had been seen 
crossing the sun's disc, I should have attached 
more credence to the observation under dis-
cussion. A n d now let me state a few points 
seriat im, and invite anyone who " t h i n k s " to 
work out for himself I h e possibilities of the 
case. 
(1) T h e supposed stream of meteors was 
observed crossing the line of sight between sun 
from August 13 to and including the 17th, or 
fullv five d a y s ; yet ' 
(2) T h e observer looked out for meteors on the 
evening of the 33th, and did not see a single 
shooter, nor is there so far any record of any 
special display cf such during the rest of that 
period, and the observation under discussion 
stands isolated, though there were many 
observers during that special t ime, on account 
of the fine spot display and of Delavan's Comet. 
(3) I observed myself on the 16th and 17th, 
and saw nothing which I should attribute to 
meteors flashing into bright trai ls of l ight; yet 
(4) T h e ' observer himself states that the 
" m e t e o r s " left no streaks. (Neither do my 
spider-webs.) 
' (5) T h e general direction of the " m e t e o r s " 
was horizontal. (And so is that of the wind 
or a ir -current which wafts the spider-webs.) 
(6) On the 16th the direction of the 
" m e t e o r s " had quite altered. (So do my 
spider-webs when the wind changes direction.) 
B u t , of course, facing, for instance, the sun 
at midday, a north or south wind will carry 
them past the sun's disc vertically, downwards 
or upwards respectively. 
(7) T h e bright trai ls were seen only close to 
the sun, witi i in 3deg. I s it l ikely that they 
would show there only, and best, where sun-
light handicaps their visibil ity .most ? 
(8) I incline myself to the belief that the 
tra i l of a meteor crossing the sun's disc in the 
line of sight would show absorptively relatively 
rather than otherwise; but I saw nothing of 
the sort on the 16th and 17th. and. as stated 
under (4), there were no streaks. I observed 
with and without shade-glass (polarising eye-
piece), and also wi th the spectroscope, .on 
August 16 and 37. 
These and further s imi lar points 1 wish to 
see disposed of in a scientific manner, and then 
I shal l be q u i t j wil l ing to consign my spider-
web and dewdrop idea into the lumber-room of 
worthless ideas, out not before. • 
A n d now for a few words in reply to let ter 
256. I never stated that I had seen through 
my telescope a spider-web projected on the sun's 
disc, as I am incapable of such a foolish and 
impossible thing. W h a t I contend is that we see 
the reflecting flash of solar light in the field as 
the cobwebs, or dewdrops, pass anywhere n e a r 
the sun across the direction the telescope is set. 
I can no more see the cobweb itself than I 
can see an individual groove of my grat ing. 
Y e t , as regards seeing distant and relat ively 
near objects with the same focal setting of the 
telescope, I wish to mention the fact that more 
than once have I observed the sun. either by 
projection or directly, and saw a bird sail across 
the sun's image, its head, body, wings, and t a i l 
clearly silhouetted against the sun's disc, equally 
clear set for spots and facuhe. B u t perhaps i t 
was a sun-sparrow basking in the chromosphere, 
with wings a few thousand miles across, flying-
with something like the speed of light. I have 
heard of people with such delicate eyesight a n d 
such tr icky telescopes, that to see the moon's 
l imb they had to adjust the focussing of the-
eyepiece from what it was set for seeing the, 
centre of the disc. T h e incident referred to a t ; 
the end of letter 236 I cannot, for the life of me, 
recal l to memory. 
I a m far from favourably impressed by the 
various statements which have appeared regard-
ing size and location of the recent large sun-
spot. My direct and plain question at the e n d 
of the first paragraph of letter 189 stands un-
answered. W e now sec (letter 250) that its area; 
from August 20 to September 11 decreased b y 
fully 30 per cent. Albert A l f red Buss . " 
F L O T S A M A N D J E T S A M . 
[288.] — I n r e p l y to D . Booth. (256): W h e n 
observing the sun in summer time, I have occa-
sionally seen bright objects passing across tho 
field of view, which puzzled me. B u t on racking -
the focussing-tube a considerable distance out-
wards, they came into sharp focus, and proved' 
to be thistledown. Judging by the amount 
of alteration of focus reouired, their average, 
distance would be somewhere about 500 yards . 
I have met with a record of a s imilar observa-
tion somewhere; but cannot lay my hand o n . i t 
now. W m . F . A. E l l i son . 
/ L Y R v E A N D S I I 277. 
[289.]—One of the first objects examined with-
the new 24in. reflector, which has been m a d e 
for me by Mr. Ca lvcr , was the field of r I .yrie , 
partly because there have l>een several in-
teresting letters in late numbers of " O u r s , " 
and partly also for another reason, to be men-
tioned later. The wide pair between t' a n d 
/ ' form Sh 277, and, consequently, these stars 
should be treated as a separate object from 
», and the principal stars lettered A and B . 
T h o group was careful ly examined on several 
fine moonless nights in September, and the 
star C added. I was not aware at this time 
that it had been previously detected by Lasse l l . 
I should imagine that he found it with the 4ft,.: 
but, unfortunately , I cannot refer to his original 
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S h 277 and < s Lyrae, as seen with 24in. Ca lver E e f l e c k i r . 
paper. I never saw it with the 17*in., and 
there are no measures of it wi th the micrometer 
that I am aware of. ' I am quite certain that 
there is no brighter star than this one in the 
group that I have not laid down on the sketch. 
T h e stars drawn by Mr. P r a t t are not visible in 
the 24in. I give a sketch herewith of the stars 
of Sh 277. I t is not inverted, and the positions^ 
except of the nearer stars, are from measured 
angles only, the distances being est imated. T h e 
following are my estimates of magni tude: 
A , 12.5. B , 13.0. C , 15.2. D , . 14.4. E , 14.3. 
F , 14.2. G , 14.S. 
T h e difference in brightness between A and B 
is very marked , while the stars D , E , F are 
nearly equal . T h e s tar G is much fainter , and 
I thought it fainter at the 4ni of September 
t h a n at the beginning. W h i l e there are 
numerous measures of t' and » ! , the stars of 
Sh277 have been neglected, probably on account 
of their faintness. T h e earl iest complete 
measures I am aware of are ^'s in 1878 wi th 
IS.Jin. I have, therefore, measured the nearer 
stars, and the following shows the resul t :— 
A B P 38.4° D 4G.71" g 1878.36 . 
P 37.9° D 46.01" 0 1904.95 
P 87.5° D 45.78" E s p i n 1914.72 
My own results are less accurate than I could 
have wished. Wilson and Sebroke found P 39 .2° 
in 1872, and h .41° in 1831. T h e whole of these 
measures suggest a smal l proper motion for A 
in the direction of 67.2° . T h i s result is also 
shown by the following measures of A E : — . 
A E P 247.3° D 42.57" S 3878.34 
P 245.0° D 43.64" & 1904.95 
P 247.1° D 43.99" E s p i n 1914.72 
I t wi l l be observed that while the angles are 
not satisfactory, the distances increase in a way 
which would correspond to the suggested P M of 
A given above. F o r LasseH's s tar I have 
obtained the fol lowing:— 
B C P 352.5° . D 25.94*. 1914.72. T w o 
nights. 
O n the other nights it was not possible to 
measure it . I t has not been easy to measure 
with the 24in. A s f a r as I am aware, there are 
no other measures. T . E . E s p i n . 
Tow L a w , Co. D u r h a m , Oct . 2. 
evenings—is now closed t i l l further notice, by 
order of the authorities, for reasons connected 
wi th the war. 
I send a diagram of the apparent orbit of 
Japetus from the western elongation of Sept. 24 
to that of Dec. 12. T h e orbit of T i t a n (as on 
lune of this area would be in darkness; but 
much the greater part of it would be sun l i t , 
and the land area also much exceeds the water 
area. Eesides this, a considerable part of t h e 
northern land area would be snow-covered, and 
the A r c t i c ocean would also be snowy, and sc. 
highly reflective. 
I n the foregoing conditions I a m inclined to 
think we have'the cause, or a part of the cause, 
of - the remarkably bright earthshine that I 
noticed. Of course, thick clouds would also be 
very good reflectors of sunl ight; but I have no 
means of knowing to what extent they were 
present. T h e positions of the sun and moon 
were favourable, there being only 12° I S ' differ-
ence in az imuth, whilst the sun w i s 10° 16' below, 
and the moon 9° . 21' above, the horizon, t h e i r 
angular distance being 23° 7'. 
C . T . Whi tme l l . 
7t A Q U I L ^ E 
[252.]—This star unt i l lately has been easily 
seen double by a 4Jin. refractor, the angu lar 
distance of its components being 1.2". B u t now. 
on the finest nights, it is only elongated by the 
same telescope, and less so even than i) Coronas. 
I t seems, therefore, that the double is closing 
up. C a n any of " o u r s " confirm t h i s ? 
Peasmarsh . F . B . Al l ison. 
M A E S — M E R C U R Y — C O M E T ' S T A I L . 
[293.]—Referring to correspondence in y o u r 
issue of September 25, I find several points 
which, if you wil l permit me the hospitality of 
your columns, I may assist in elucidating. 
I n letter 221 your correspondent speaks o f 
the visibility of Mars to the naked eye in day-
light. Dur ing F e b r u a r y , 1911, at the L o w e l l 
Observatory, I saw Mars on several occasions' 
wi th the unassisted eye a quarter of an hour 
before sunset. My eyes are not exceptional. 
T h e planet was considerably further off than-
in August , 1909. T h e observation was not 
difficult. Of course, I have repeatedly seen 
Venus in the daytime, even in E n g l a n d . 
A s regards the disc of Mercury in the coming 
transit (letter 222), it is about 10" in diameter,, 
or l-200th of the sun's diameter, and would 
therefore be about l-100th of an inch on a ^ in -
solar image. I t should bo clearly shown w i t h 
good focus. ' • 
229.—On Sunday, September 27, I also ob-
served Jupiter's satellites 3X a n d ' I I I . in m u t u a l 
conjunction. A t the nearest approach of the 
limbs of the satellites there was a space of sky-
between about one-third of the diameter of I I -
. S c a l e i f 5 « c o n a . & 
Nov.. 3) is added for comparison. T h e position 
of Japetus is-plotted to actual scale from day to 
day, the data being those of the Connaissance 
des Temps for mean midnight. 
Patr ick H . H e p b u r n . 
49, Downshire-hi l l , Hampstead . 
S A T U R N — I I A M P S T E A D O B S E R V A T O R Y . 
[290.1 — Hampstead Observatory — which, as 
stated in former communications to the " E . M . , " 
has been open to the public on Sa turday 
A M O R N I N G M O O N . 
[291.]—I send a note supplementary to my 
letter (251, p. 210). I have been considering 
the conditions that lead to enhanced earthshine, 
and, other things being equal, I presume that 
of the i l luminated area of the earth sending 
light to the moon it is desirable that as large 
a portion as possible should be land, for land 
reflects much more light than water . 
Now, for the t ime stated in my letter the 
moon was in the zenith of a place in the B a y 
of Bengal , near the A n d a m a n Is lands, about 
lat. lOdeg. N . , long. 90deg. E . T h e .hemisphere 
facing the moon thus included the whole of 
Europe, As ia , and Austra l ia , and nearly the 
whole of A f r i c a . I t also included the A r c t i c 
Ocean and large areas of the I n d i a n and 
Southern Oceans. A comparatively smal l western 
1 I n moments of good seeing the discs were very-
clean, and seemed in diameters to be related 
as 9 to 14.—more or l e s s — I I I . being the larger . 
Ins trument , lOin. Cooke re fractor; power, about 
300; seeing at times 4 on scale 10; place of 
observation, F o u r M a r k s Observatory, near 
Al ton . 
231.—Delavan's Comet .—At the above observa-
tory, on Saturday and Sunday, Sept. 26-27_ 
the ta i l was noted with the naked eye by W . H . 
Steavenson and the writer to be at least 7deg. 
long. I t was faint , and seemed double. Photo-
graph in the " S p h e r e , " September 26, confirms 
this. 
I t may seem that a l l these things are tr iv ia l . 
T h e ' observation of Jupiter's satellites, f 
thought, was not worth publication, or even 
record, because neither an eclipse nor an 
occultation occurred. I think that very l i t t le 
interest attaches to recording what can be seen 
with smal l telescopes. I t has already been 
done. A n amateur astronomer like myself is 
interested in what docs happen. I n this case 
nothing did, and I am quite sure that if it 
had done so. no smal l telescope—less than 6in. 
I mean—could have satisfactorily dealt wi th i t . 
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" I would have everyone write what he knows, and as 
much ns he knows, but no more; and that not ID this 
only, hut in all other subjects : For such a person may 
liavo bonio particular knowlcd^o aril expeneneo ot tho 
nature of such a person or such a fountain, that as to 
other things, knows no more thmi what everybody does, 
and yet, to keep a clutter wiLh this little pittanco of his, 
will undertake to write tho whole body of physicks; avice 
from wbonco irrcat inconvcuiencesdorivo their original." 
—Montaigne's Essays. 
L A T I T U D E O F T H E G R E A T S U N S P O T — 
S U N S P O T * D R A W I N G S — Q U E R I E S — S U N 
M E T E O R S — S M A L L T E L E S C O P E S — 
S E L E N O G R A P H Y . 
[356.]—It is M r . Hollis's due to say he did 
not state the Great Sunspot had gone N . T h e 
wrong impression his r emarks gave me was due 
to reckoning solar latitude towards Equator , in 
my own unorthodox fashion. I may add that 
' I believe .in paying compliments where they are 
deserved. I agree with M r . Holmes as to the 
impossibility of executing a sunspot drawing 
with accuracy. T o my mind, Professor Lang ley , 
the greatest Amer ican Astronomer of his time, 
went the nearest to Nature in delineation of, 
sunspots as seen by the eye through a t e l e -
scope. Cer ta in conditions, superfluous to 
mention, prevent accurate reproduction. A 
camera is the art ist . * 
C a n - anyone inform me on what side of the 
Equinoc t ia l we pass through a "cobweb 
s e a s o n " ? W h e n , or in what region of space, 
should we look for "chunks off Saturn's R i n g " ? 
R e discussion on S u n Meteors. W h i l e looking 
at the sun, a few years ago, through a telescope 
of about near 3in. aperture, I saw what 
appeared to be a number of luminous bodies 
passing on to or out from the disc. One could 
easily imagine these to be a swarm of meteors 
travel l ing around the s u n : but in mv oninion 
they were simply the brightly- i l luminated bodies 
.of white-feathered birds f lying at a great 
altitude. 
I t is well for the progress of astronomical 
science that the writer of 293 fp. 256) is alone 
in his glory when depreciating the work of smal l 
. telescopes. I consider tha t the • larger an 
amateur's instrument, the less, as a rule , he has 
to show for its use. I t is well to bo able to 
look down from the lofty pedestal of a "30in. 
Cooke r e f r a c t o r " on mere two-, three-, and four-
inchers. H o w false, then, is the idea that the 
work done with the latter apertures is of no 
value, the century-long records of our noble 
science can eloquently testify. 1 trust aspiring 
amateur observers with smal l telescopes wil l not 
be discouraged by valueless opinions of the 
largely-apertured. 
" A prophet hath no honour in his own 
c o u n t r y " ; but I must pay hpmago to the-
opinion of Mr. Porthouse expressed over a year 
ago—viz., that I " m u s t be of a very optimistic 
turn of mind " if I thought selenography was 
about to "undergo another rev iva l in the 
columns of the ' E . M . ' " H o w well his pessimism 
has been justified since then the columns of the 
" E . M . " show. W h y amateurs with smal l in-
struments waste valuable t ime try ing to see the 
impossible on planets, and neglect the moon, 
where they could do useful work, I cannot 
understand. Perhaps the long-wished-for seleno-
graphical revival among amateur astronomers 
will yet come. I can only hope it wi l l . A n 
orb of such ut i l i ty and beauty as the moon is 
worthy of zealous telescopic observation through-
out every lunation. Joseph MacDermott . 
Tcmpelogue, Co. Dubl in , October 19. 
' T E E S U N , — F L O T S A M A N D J E T S A M — 
M E T E O R S C R O S S I N G T H E S U N . 
[357.]—I cannot imagine any effective re la-
tionship between interference rays from a tele-
phone wire, as mentioned by Mr. Holmes and 
(?) interference rays caused by a spider's web. I 
am puzzled how a " f l a s h " can be caused by 
either.. Interference should mean diminution of 
l ight intensity, and not an increase to a search-
light flash. . - -
Mr. El l i son ought to.be able to offer some ex-
planation as to why a thistle seed should cause a 
flash in its transit across the sun's disc, as seen 
in tho telcscope,,when the seed is out of focus. I 
accept his observation. Ev ident ly we have all 
seen snowflakes, birds, and other terrestr ia l 
things, hurry ing , more or less, across tho sun's 
disc, and do not record them. W h a t have these 
in common to inexplicable solitary cases—one 
selected out of a thousand? . 
M r . Sargent shows one telescopic meteor may 
be expected to bo seen per hour in the field of 
a telescope a t night. I s it presumption to say 
one per hour also should be possible by day in 
a s imi lar telescopic field of v i ew? Given the sun 
as the field of view, the probable- features that 
such an object would present as it swept across 
tho sun's disc should be first studied, and a 
decision come to with respect to it. (I have pre-
viously given my opinion and my reasons for i t 
on this point.) ' * 
Now, as an old meteor observer, I would 
suggest that the quick, smal l , dark bodies that 
are seen to shcot across the sun's disc, be 
recorded as accurately in their direction of path 
as possible. A discusion of a number of these 
migiit 'become useful in determining daylight 
meteor radiants . 
I t wi l l be noted I am out of sympathy with 
" flashing meteors " on the sun. I t appears to me 
to be more rat ional to expect them as dark 
bodies in transmitt ing the sun's disc. I have on 
j a r i o u s occasions seen dark facsimiles of tele-
scopic meteors pass across the sun's image, but 
neglected them- entirely. M r . Sargent's r emarks 
this week show clearly—if the assumption that 
meteors wi l l appear dark in crossing the sun is 
correct—that I have let • many opportunities 
escape. Those who are conversant with the star-
disc forepart and bright line of the telescopic 
meteor wi l l understand my meaning in suggest-
ing these s imi lar but dark bodies being worthy. 
of record. T h e skilled observer wi l l know what 
to discard. B u t it wi l l require a brave observer 
wil l ing to face the shafts of those who are self-
appointed guardians of the sun. 
•David Booth. 
O B J E C T S ' I N F R O N T O F S U N — D I S T A N T 
G U N F I R E — D E L A V A N ' S C O M E T — N O N -
A C H R O M A T I C R E F R A C T O R . 
[358 . ] - -The discussion on telescopic objects 
between us and the sun has sent me to my early 
observation-book, where I find under date F e b . 
24,1889: "Observing sun in afternoon. Noted 
appearance, like fai l of innumerable particles 
across his disc, so as to prevent observation of 
same. Query a distant aerial hai lstorm or some-
thing of that sort." Ins t rument 8Jin. Calver . 
There was no snow or ha i l fa l l ing locally at the 
time. , , 
T h e present terrible w a r must surely give 
people on the E a s t Coast an opportunity of 
hearing some 'of the gunfire. I n one of his note-
books the R e v . T . Webb says that Nov. 9, 1862 
he heard at H a r d w i c k sounds which could only 
be gunfire in Milford H a v e n ; and on A u g . 1, 
1865, he saw flashes on the south-west horizon, 
which he set down to cannon-firing on the occa-
sion of Pr ince Arthur ' s (now D u k e of Connaught) 
visit to Tenby . H a r d w i c k lies one hundred miles 
inland from the above, and the notes may excite 
scepticism; but M r . Webb was a n exceptionally 
acute and care fu l observer. More wi l l be found 
on this matter in the short life/Of the author ot 
"Celes t ia l O b j e c t s " in my litt le book "Observa-
tional Astronomy," long out of pr int . B y the 
way, the late M r . B a i r d G e m m i l l collected a large 
quantity of mater ia l for a life of Webb. C a n 
any Glasgow or other Scottish reader say what 
has become of t h i s ? Happi ly Webb's own 
observation-books are in the good charge of the 
Rev . T . E . E s p i n . 
I do not see Delavan's Comet quite as in the 
excellent pictures that have appeared in " O u r s . " 
i n my S i s . I r v i n g reflector a shading develops 
some way behind the nucleus in the ta i l , thus 
giving an impression of two tai ls so to speak. 
The comet looks for a l l the world like the fore-
part of a spectral fish with a bright phos-
phorescent eye. 
"As tro ." (query 501) should get 'a lens of l i n . 
focus for an eyepiece. T h i s would give him a 
power of 45 for his telescope; but he will have to 
cut the aperture down to an inch for sun, moon, 
and planets. H e wi l l w o n hunger for a better 
instrument, and gfyould then get one of 
Burnerd's or Broadhurst 's "l itt le beauties." H e 
won't regret the change. 
Cardif f . A r t h u r Mee. 
C O M E T D E L A V A N — x A Q U I L i E - S U N . 
[359.]—The two pictures of Comet De lavan by 
Mr. S m i t h (326) differ so much that I cannot 
help asking if such changes really took place in 
1$ hours. I do not mean with reference to the 
stars, because the writer seems to have forgotten 
to insert them on the 3.45 p icture; but the 
nucleus is close to tho edge of -head at 2.45, and 
has slipped back considerably by 3.45, and the 
transverse 'measure of the ta i l , and indeed the 
entire comet, has increased about as 3 to 2. I f 
these are real changes, they are important ; i f 
uot, what reliance is there on the drawings? 
I s Mr. Al l ison (330) sure he elongated 
X Aquilaj ? I cannot, examine now; but tor some 
years past 1 found 12in. would not separate. I 
know it is said to be fixed as to distance, but 
doubt the 0.5". 
Mr Welch (319) can use his 6in. on the sun i f 
he observes by projection. I used Sin. both for 
that and spectroscopic observation, and even the 
12in. for the last purpose. 
" P h t h y n x " has not improved his position in 
letter 342. E d w i n Holmes . 
F O C U S O F L U N A R L I M B A N D C E N T R E . 
[360.]—I have read M r . M a r k Wicks's letter 
(322) with the interest he hopes it wi l l obtain 
from Mr. Buss. I have made a rough calculation 
about the matter , and if I am wrong, he wi l l , n o . 
'doubt, put me right. _ „ 
H e does not state the equivalent focus of his 
telescope, nor do I know whether he wil l object 
to arguing from the standpoint of a Newtonian, 
pn tho ground - -
" T h a t sauce fer goose ' 
" Ain't jus t the juice -
F o r ganders, don't you know." 
B u t I assume his equivalent focus a t 52.8ft., or 
l-100th of a mile, because it makes calculation 
easy. T h e n I take the l imb of, the moon as-
240.000 miles away,, and the centre of disc 
239,000. T h e one is 24 millions of times the focal 
length, and the other 23,900,000 times. F r o m 
this I find the edge focusses further out than 
focus for infinity, 1-24,000,000th of the focus of 
52.8ft., and the centre l-23.900,000th. Now, the 
difference betwixt these is a fraction whose 
numerator is 100,000, and denominator their 
product, and we shall not be far out with such 
large numbers if we take the denominator as 
24 millions squared, or 576 billions, and it results 
that the difference of focus is 1-5,760,000,000th 
of the focal length. A n d as 52.8ft. equals, say, 
634in., we get for focus of l imb of moon. and 
centre about 1-9,000,000th of an inch. 
I f I have made a mistake, I shal l be pleased to 
be corrected; but unless it is a very gross one, i t 
wi l l make, l ittle difference. I f I a m right, I con-
gratulate Mr. W i c k s on his eye, hand, and 
instrument. H i s feat enlarges our view of 
human capacity,' either for manipulation or f o r 
the marvellous. I f wrong, I hope he wil l stick 
to it, on the principle that one man who can do 
anything is better evidence than thousands who 
cannot. , 
I thank Mr.' Holl is for correction in letter 250. 
I overlooked the S. declination. 
i E d w i n Holmes. 
A B E T T E R O R G A N I S A T I O N A N D A B E T T E R 
S Y S T E M O F T R A I N I N G A S T R O N O M I C A L 
t A N D A S T R O P H Y S I C A L S T U D E N T S -
E L E C T R I C I T Y F R O M * S T E A M . 
[361.]—Fully endorsing the remarks b y 
" J . W . S . " in letter 299, it may interest h i m 
to hear that I did, some years ago, approach 
two authorities, both of which had publicly 
solicited the assistance of wil l ing helpers for 
marshal l ing mountains of collected observational! 
data and photographs. I felt, and st i l l feel, 
fu l ly competent to offer my voluntary services, 
but received a proper snub in both cases—in a l l 
probability because my name lacks a Univers i ty 
graduation-pennant. ' I t certainly made me feel 
ashamed—not of myself, but of my "superiors ." 
I t is, however, quite on a par with the usual 
appreciation by " a u t h o r i t i e s " of amateurs, and 
the fear that by chance one such latter might 
tumble against something as a result of being 
allowed access to the collected data , etc., is 
surely enough to put h im on the " Index 
Expurgator ius ." T h e more comical aspect of 
the case is that these snubbers of 'the amateur 
invariably manage to place their names in per-
petuity on the councils and committees oS 
societies which are largely manned and paid for 
by amateurs. Quid r ides? 
I venture to th ink that the writer of letter 
352, dealing wi th " E l e c t r i c i t y by' Steam," 1 
cannot have read letter 260. 
« A l b e r t A l f r e d Buss . 
Chorl ton-cum-Hardy, Oct . 18. 
Z A N D R O M E D i E : T H E M O S T I N T E R E S T I N G 
V A R I A B L E S T A R I N T H E N O R T H E R N 
S K I E S . 
[362 ]—Mrs. F l e m i n g discovered this variable 
star in 1901. The spectrum was queried as 
"Nova or V a r . ? " A n examination of the photo-
spectrum by Miss Cannon revealed that it was 
unl ike that of variable stars of long period, moro 
resembling that of several new stars . I t was 
like Nova Persei No. 2. Nova Geminorum No. 1, 
etc. I t has • apparently a l l the hydrogen' l ines 
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sometimes fancied that stars required a slightly 
different focus from planets. B u t if any tele-
scope can show such a difference, that telescope 
is the Gregorian, provided it is focusscd in the 
usual way, by moving the smal l mirror . T h e 
reason is that a very slight movement of the 
smal l mirror will produce a very large movement 
of the conjugate focus where the image seen in 
the eyepiece . is formed. T h i s method of 
focussing is theoretically unsound, as the perfect 
balance of correction of the two mirrors only 
exists for one particular distance apart . B u t 
in practice the defect is infinitesimally smal l . 
I f a Gregorian were focussed by moving the eye-
piece, its focussing would not bo any more 
delicate than that of any other telescope. 
Wan. F . A. E l l i son . ' 
bright , and one bright line which corresponds 
w i t h a br ight band in the stars of T y p e V . T h e 
princ ipal outburst was in 1901, when i t attained 
the magnitude of 9.2. These part iculars are con-
densed from H a r v a r d Observatory Circu lar , 
No. 168, where the photo-magnitudes from 1S87 
to 1911 are given, and "a light-curve drawn from 
them. • A modified copy of this (F ig . 1) is here-
w i t h reproduced, the dots representing the 
H a r v a r d observation, the crosses the later ones 
made by myself . T h e following are my own ob-
servations :— 
R e d ; spectrum looks like' I V . : 
29. R e d d i s h : SDectrum i l l 
1912, Nov. 11. 
mag . 9.4. Nov 
defined, not I V . 
1913, Dec. 23. 
mag . 9.6. 
1914, Sept. 24. I looked up the s t a r with the 
•24in., and was surprised to find it mag. 8.6, col. 
;pale yellow. The spectroscope showed F very 
Apparent ly deep bands; I I I . ? ; 
wi l l be of help, taken from Arge lander , -and for 
the same epoch:— 
h. m . s. „ , 
8 Andromeda? x x i i i . 11 4 N . + 48 13.0 
6.8 mag 23 14 + 48 20.G \ 
Z 26 42 + 48 1.3 
8.3 m a g 30 2S + 47 44.4 
\ Andromeda? 80 29 + 45 40.6 
- T h e star I have marked " R e d " is a s tar of 
T y p e I V . , mag. 8.5 (Sept. 24). ' T . E . E s p i n . 
Towlaw, Co. D u r h a m , Oct . 16,' 1914. 
M E T E O R I T E S A N D , T H E W E A T H E R . 
[363.]—The accompaniment of meteorites by 
the. weather that conduces to l ightning is a 
phenomenal evidence of electric disturbance, 
when the latter may induce considerable 
audible disturbance of tho atmosphere. T h e 
sequence of the accompanying phenomena might 
16. 
J -
i t . 
JL. 
9 
t 
D R A Y S O N I A . 
[365.]—Your correspondent " S . H . M . S ." 
(letter 323, p. 256) asks how increased obliquity 
would cause an ice age concurrent at both Poles. 
Drayson computed that the m a x i m u m obliquity 
of 35deg! was sufficient for the intense cold 
periods necessary to produce an ice age. I t 
stands self-evident that the greater the, obliquity 
the greater extremes of heat and cold. I cannot 
see how it would increase the heat of the 
summer without affecting the winter in a l ike 
degree. T h e obliquity of 35deg. would bring 
Arc t i c Circ le down to 55deg. latitude, and it is 
around this latitude tha t the best glimpses of 
the Ice Age have been obtained. I t is well known 
that the ice has been retreat ing from the North ' 
Pole for years , breaking up in huge masses in 
the spring, and the late Capta in Scott put i t 
beyond doubt that the same process was tak ing 
place in the South Polar regions (in his first 
voyage thi ther) . I f the decrease of ice at the 
Poles is simultaneous, so wil l the increase be 
when the cold period sets in again. T h e 
greater, the obliquity, the greater the extremes 
of cl imate, and the greater the collection of ice 
and snow; but as the obliquity increases to 
29deg. the cold becomes supreme in the Polar 
regions, and these are largely extended. Hence 
the Ice Age , or G l a c i a l Age, over the extended 
Polar terr i tory . V . . H a r r i s . 
to ' 
C k c 
u 5 ' 
f t 
S 7 -
1 
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bright , a dark band on the more refrangible 
side of F , then another bright l ine. On Sent. 29 
tho magnitudo was 3.4; colour yellowish"; the 
spectrum was fa int in the strong moonlight, but 
I ' was easily seen. 
I t appears, therefore, that after thirteen years 
a new outburst has taken place. I t seems also 
probable that the spectrum becomes redder, and 
more bauded when the star is at, or near, a 
min imum, so that the variat ion in the photo-
magnitude may be greater than in the visual 
estimates. T h e s tar is altogether a very curious 
object and worth, the care fu l attention of 
observers. I t is also so f a r N . as to be capable 
of being followed nearly a l l the year . U n f o r t u -
nately, without an equatorial , it is not easy to 
f i n d ; but I trust that the little tracing I have 
made from Argelander may be Bi help. (Fig . 2.) 
T h e r e are two ways of arriving at i t : . tho first 
and best is to follow the stars on the map from 
8 Andromedte. I - h a v e joined up wi th lines a 
curious little formation, not unlike tho G r e a t 
B e a r , the brightest s tar of which is mag. 6.8. I f 
once this is found, the little triangle of stars 
below Z , and the line, of stars above it, will 
render identification easy. Another way of 
reaching tho field is to move tho telescope two 
degrees N . of \ Andromedte; when the coarse 
cluster containingithe star marked mag. 8.3 will 
be in the field. Tho chart is. of course, for 1855. 
and the following places of the stars mentioned 
point to either unusual forms of l ightning or 
meteorites, and in October both have been 
visual. 
J . C . Thomlinson, B . S c , A . P h . S c . , C . E . 
R E F L E C T O R S A N D T E M P E R A T U R E — ' 
F O C U S S I N G T E L E S C O P E . 
[364.]—Mr. Holmes asserts i t to be impossible 
for a change of atmospheric temperature to 
affect a mirror at the bottom of a wooden tube. 
I have seen it do so, not onco or twice, but 
hundreds of times during years of observation, 
and without interference of any sort on my 
part with the mirror . I f M r . Holmes is not 
fact-proof, this ought to be enough for h i m . 
W h a t I have done artificially! in. the workshop, 
in the endeavour to reproduce the samo phe-
nomena which I observed to occur in tho open 
air, has nothing to do with the question of tho 
natura l occurrence of these changes out of doors. 
W h a t I observed (to occtir in the telescope out 
of doors was entirely without any artificial inter-
ference, or "sett ing to work to produce i t ." 
No one has any right, in these days, to argue 
that because he personally has not seen a tiling, 
therefore others who have seen it must bo c i ther 
deceivers or deceived. 
I am not prepared to say that it is impossible 
for a visible difference of focus to exist between 
the centro and edge of the moon's disc. I have 
T H E F R E N C H S C R E W - M A C H I N E A N D I T S 
A P P L I C A T I O N S . 
[366.]—Since wri t ing letter 689, J u n e 26 last, 
on this subject, I have further considered the 
possibility of developing the principles of this 
machine in a practical form applicable to exist-
ing lathes^ I have now obtained a result so f a r 
successful that I think it may be of interest. 
I t may be remembered that M r . Linley's descrip-
tion of the F r e n c h screw-machine originated 
from some remarks of mine relative to the 
advantage of using a sharp-angle knife-tool for 
a comparatively heavy reduction in diameter, as 
from the head to the body of a screw—an opera-
tion' which, tinder ordinary conditions, is 
attended wi th difficulty if there is any want of 
rigidity in the control of the w o r k and tool. 
T h e slightest play or spring in the mandrel , or 
in the slides, makes it difficult to secure clean 
work and accurate repetition of diameter in a 
succession of small objects; and, as M r . Lin ley 
pointed out, any want of rigidity in control is 
also destructive to the tool, and limits the 
extent to which use can be made of an acute 
cutt ing angle. B y combining the tool-support 
and the guide for the work in one rigid fixture, 
such difficulties arc e l iminated, and the essential 
feature of the F r e n c h machine is the guidance 
of a long, slender piece of bright stock by a bush 
immediately adjoining and rigidly connected to 
the tool. I n place of a bush as a guide for the 
stock, it appeared to me that two adjustable 
roller-steadies, one taking tho horizontal and 
the other the vertical component of th" resist-
ance of the cut, would give a better and more 
readily adjustable control. I therefore arranged 
two such steadies, adjustable in sJot« OH • 
vertical plate rigidly attached to a boriceotal 
plate, which is mounted OS the top slide of the 
slide-rest, and carries tlm tool. The feed is 
given by the top slide and by hand. T h e appli-
anco is thus very similar to the " r o l l e r - t u r n e r " 
common to all modern capntaa lathes, with this 
difference—that the rollers bear on tho stock, 
and not on the finished work. T i n s renders 
accurately-drawn bright stock essential , but' 
avoids all difficulty in s tar l ing the cut. There 
is no need even to clean the end, st i l l less to 
prepare, in cu l l ing off the preceding piece of 
work, a stump or pip of the correct diameter to 
start the next piece, as would be necessary if a 
cut had to be started on a long and slender 
piece of slock guided by rollers bearing on tho 
finished work. W i t h the rollers bearing on the 
stock, the cut starts so easily that it is possible 
to have any reasonable length of stock project-
ing from the chuck, and a hole through tho 
^ i 
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to 1895 he pres ided over the P h y s i c a l Society . 
H e received h i s Knighthood , i n 1902, a n d was 
the recipient of* the h o n o r a r y degree of L L . D . . 
f rom the univers i t i es of G l a s g o w and E d i n -
burgh . S i r A r t h u r R i i c k e r ' s w r i t i n g s inc lude 
a series of papers , compiled in conjunct ion 
w i t h Professor R e i n o l d , on " T h e Proper t i e s 
of L i q u i d F i l m s . " H e was j o i n t author w i t h 
S i r E . T h o r p e of a publ i ca t ion " O n the E x -
pans ion of Sea W a t e r b y H e a t , " and also of 
" M a g n e t i c S u r v e y s of t h e B r i t i s h I s l e s . " 
S i r A r t h u r w a s twice m a r r i e d , f irs t to a 
daughter of M r . J . D . H e a t o n , of L e e d s , a n d 
secondly to T h e r e z a , daughter of M r . N. 
S t o r y - M a s k e l y n e , F . R . S . 
T.ZZZZ'.Z ZZ ZZ2 ZZ'ZZZ, 
[We do not hold ourselves responsible for the opinions 
of our Correrpoiuients. Hie Editor respectfully requests 
that all communications should be drawn up as briefly 
of possible.] 
All eommuniea'ions should be addressed to tlu Enrron 
of the E S O L I B U MECHANIC* Efmghavi House, 1. Arundel-
street; Strand^ London, W.C. 
*»* In order to Jacilitate reference;-correspondents, 
wlien sneaking of any letter previously inserted, will 
oblidi by mentioning the numb.r of the letter, as well as 
.- tlie page on which it appears. 
u I would have everyone write what he knows, and 
as much as he knows, but no more; and that not in 
.this only, but in all other subjects: For such a person 
may have some particular knowledge and experience 
of the nature of such a person or such a iountain, 
that as to other things, knows no more than what 
everybody does, and yet, to keep a clutter with this 
• little pittance of his, will undertake to write the 
whole body or phyaicks; a vice from whence great 
inconveniences derive their original.*'—Montai/jne's 
Essays, fl ^> I 
S O U T H E R N . N O T E S ^ G L O B U L A R C L U S -
T E R S . — M E R C U R Y . 
[353.]—Although the globular clusters are 
composed of very fa in t stars, it is a lways a 
moot point whether those stars that compose 
t h e m are rea l ly as large as our S u n , whether 
they are much larger , or whether they are com-
posed of stars w i t h actual ly feeble luminos i ty 
on account of the ir ac tua l size. T h e latter 
seems to me tho-more probable . H c r s c h e l esti-
mates the magni tude of these component stars 
from 11 to 17 or even lower. W e must remem-
ber that these numbers are not in accordance 
w i t h our present system of magnitude on tho 
H a r v a r d photometric sca le ; indeed, this would 
probably be f rom 9 to 14 or 15. T h e S u n to 
shine as so fa in t a s tar would have to be re -
moved from about 200 to 3,000 l ight years . 
F r o m recent observations it seems that the 
stars in _ 1M13 and probably in other clusters 
are of different spectral types. 
Lookimg at a table of the para l laxes of the 
nearer stars, one cannot help r e m a r k i n g o n the 
fa in t luminosi ty of some of them. T h e follow-
ing examples w i l l serve to show tho magni tude 
of these fa in t stars, compared w i t h what .the 
Sun's would be if removed to their distance. 
S u n ' s stel lar magni tude is t a k e n a t — 26.5 
(Gore). 
l imits of the universe, and, indeed, no far ther 
off ithan some of the very brightest stars of 
first magni tude that adorn our skies. 
M e r c u r y is in evidence aga in as an evening 
s tar . I h a v e seen h i m sh in ing bright ly a s a 
f irst-magnitude s tar near ly equal to A r c t u r u s f o r 
the last five successive nights. T h o first t ime 
was on September 5, twenty-three days before 
greatest eastern elongation. B u t he ds too 
low down for the tolescopo yet to show any-
thing but a b lurr of l ight . ' 
B e r n a r d Thomas , M . B . 
Glenorchy, T a s m a n i a , Sept . 10, 1915. 
O C C U L T A T I O N B Y J U P I T E R ^ O F 
L A L A N D E 45880. 
[354.]—The sky was very cloudy here ' (at 
Bournemouth) , but there were frequent breaks. 
U p to 6.32 p .m. I d id not see the star, a 
c ircumstance duo no doubt to the image of 
Jup i t er " b o i l i n g " violently. A break in the 
c l o s J s at 6.45 p.m. afforded what I thought was 
a gl impse of a stel lar point very close to, but 
quite clear of, tho l imb, and at about the 
predicted P . A . 6.50 p .m. , brought a welcomo 
clearance of tho sky in the region occupied by 
the planet, and there, at a distance from the 
l imb roughly equal to the diameter of Sat . I I I . , 
was L a l a n d o 45880. I t s reappearance must 
have taken place almost, :f not quite, at the 
point assigned by M r . Burne t . 
According to m y estimate the occupation 
probably ended at about 6.10 p.m. 
T h e view of Jupi ter and his moons, wi th tho 
t iny s tar close to the n.f. l imb of the disc, as 
shown 'by my 5 i n . o.g. wi th X 1 8 0 , was one 
of much elegance. W i l l i a m Strachan. 
L U N A R — Q U E R Y — M E T E O R O L O G I C A L . 
. [355.]—Stenographers wi l l doubtless read 
wi th interest tho descr ipt ion g iven by 
" A l b i r e o " (299, p. 276) of that unique philo-
sopher B i s h o p W i l k i n s . but tho latter scarcely 
deserves the title " l u n a r i a n , " i f those l u n a r 
extracts given represent h i s sole labours on 
our moon. W h a t is the or ig in and n a t u r e of 
a so lar bomb ? O n the night of the 15th, f rom 
8.45 to 9.25 p .m. , I witnessed a display of 
what m a y h a v e been " northern l ights ," or 
" magnet ic s torm." T h e n ight was fine, ca lm, 
w i t h a f a i r l y c l ear sky around zenith. I first 
descried in the northern sky a luminous 
cloudy feather or spray a little N . N . E . , a t an 
e levat ion of about 2 5 ° above horizon. T h i s 
was quick ly followed by other luminous plumes 
a r r a y e d in one great rank from E . to W . I f 
one removed the ir eyes for some moments, 
when they looked aga in fresh l ight SDrays had 
come onto being. One of these shot u p w a r d , 
reaching between a, / J , y, 8 of U r s a M a j o r . 
T h e l ight of these s treamers was one-coloured 
and of moderate intensity, so doubtless few 
o r none noticed this d i sp lay . A t about 8.55 
p.m. the northern skv presented the appear-
ance of many comet-l ike s treamers , v a r y i n g in 
length, and point ing towards zenith. B y de-
grees the display wanod as mysteriously as it 
had waxed , a n d w i t h i n l imits of t imes given, 
al l t race seemed to have vanished. A good 
number of years h a v e now elapsed s ince I 
saw anyth ing l i k e this phenomenon. W i l l one 
Name of Star . Para l l ax . 
L I . 2185 U r s . M a j 0.40 
Comes S i r ius 0.38 
P . O . 130 Cet i 0.36 
Comes Procyon 0.32 
C . Z . 213 Piotoris 0.32 
fit1 C v g n i 0.31 
L i e 9352 Pise. A : 0.29 . 
2 2338 Draconis 0.23 
G r . 3 4 A n d r o m 0 28 
O . A . 17415 Draeonis 0.27 
L a i . 2531 Boutis 0.26 
K r u g e r 60 Cephei 0.26 
97 Monocerotis 0.20 
T y p e . 
M a 
K 
•> 
G - K 
m 
Ma ' 
•-K 
M a 
F 
A 
K 8 
A 
Magnitude of S u n at 
Star's Distance. 
2 
:::t 
Magnitude 
. . . 7.6 
6.4 [• About 2 J 
. . . i a o • 
8.3 
. . . 5.6 I- About 21 
• • - 7.4 
. . . 9.13 ' 
. . . 7.7 I About 2J 
. . . . 9 . 3 1 
. . . 6.3 About 3 
. . . 9.4 About 3 
. . . 5 . 3 . . . . . . . . About 3 
Some of these fa int stars to bo reduced to 
. the magnitude of a cluster s tar of 14 magni -
tude would have to be removed about 200 l ight 
years. F o r instance, the smal l s tar 34 Groom-
bridge is intr ins ica l ly f ive magnitudes less 
br ight than the Sun . T h o .Sun placed at a 
distance of 197 light, years would shimc as a 
s tar of magnitude 9. 34 Groombridge would 
be reduced to fourteenth magnitude. . T h o 
s m a l l s tar in P i c t o r - C . Z . Y . 243 is near ly six 
magni tudes less br ight , and aJt 125i l ight 
years the S u n would f l icker as 8 magnitude 
whi lo this s m a l l s tar might " b l a z e " in tho 
mids t of a g lobular cluster no br ighter than 
magnitudo 14. 
W e see. then, that i t is possible for those 
g lobular clusters to bo woll wi th in tho accoptcd 
of o u r worthy d a i l y so lar observers k indly 
oblige me wi th a descript ion of the sun's disc 
features on the 15th ? 
T h e '.' s u m m e r " of 1915 in D u b l i n has been 
tho reverse of the previous season, wh ich , 
though mostly cloudy, proved fine, and of 
de l ight fu l ly moderate temperature . M a y was. 
tho best month of this season; J u n o was more 
unsettled, p a r t i c u l a r l y the last fortnight. "Not 
w i t h i n l i v ing memory of many h a d we suoh a 
wet J u l y ; scarce ly a single d a y passed without 
r a i n , moro or less. A u g u s t and Septomber 
wcro m u c h improved in this respect, though I 
do not remember such cold for t ime of year 
•as prevai led d u r i n g tho fourth week of the 
lattor month. A lmos t every var ie ty of weather 
has been experienced d u r i n g October—from 
frost to thunder and l ightning. A s I write the-
weather is very unsettled, w i t h stormy w i n d o 
from N . E . D u r i n g the " s u m m e r " of 1915 w e 
mover h a d those perfect days of years that a r e 
gone, w i t h dew a n d haze at ear ly m o r n i n g 
and cloudless sky or gentle easterly breezes-
d u r i n g d a y . Joseph M a c D o r m o t t . 
Co . D u b l i n , . October 25, 1915. 
L U N A R S N O W A N D T H E A T O M I C 
T H E O R Y . 
[355.]—Tho other day " M u " (letter 244) asked, 
mo if I had any exper imenta l evidonco that a i r 
contained in a cy l inder of cosmic dimensions-
would behave in a cer ta in way. N o w I , i n 
turn , must ask M r . W . G . M i l l a r (325) if he 
has any e x p e r i m e n t a l evidence that tho ear ths -
atmosphere is gradua l ly d isappearing . So f a r 
as I know, it is only a surmise deduced from, 
the A t o m i c T h e o r y . T o adduce i t as evidence of 
tho Atomio T h e o r y is a r g u i n g in a circle. A l so , 
w i l l he please say what ovidenco he has that 
hydrogen is absent f rom the earth's atmo-
sphere ? I a m a w a r e that it is absent from, 
that very l imited portion of tho a tmosphere 
which wo can reach, but I know nothing of its-
presence or absenco beyond that , and M r . 
M i l l a r seems to be unaware that the very latest 
theory of h igh authorit ies on the atmosphere is-
that there is a layor of hydrogen on the outer-
confines of the atmosphere, of course, i n a 
h ighly attenuated condition. A n d if carbon, 
dioxide would s ink to tho bottom of tho atmo-
sphero of M a r s , and stay there, w h y should-
not hydrogen rise to the top of our atmosphere, 
and stay there? I am wel l a w a r e of the law 
of diffusion of gasos, and of tho law of pressure-
in gaseous m i x t u r e s ; but these 'law9," 
deduced from the behaviour of gases on the-
laboratory scale, cannot in the present state o f 
our knowledge bo dogmatical ly predicated o f 
their behaviour on tho cosmical scale. 
T h o concluding lines of M r . M i l l a r ' s letter 
contain a patent fa l lacy . H o says : " W e have-
no reason to doubt the truth (of the K i n e t i c -
T h e o r y of gases), because there is no other ex-
•planalion of many jihenomena." I n the days of 
T y c h o B r a h e there was " no other explana-
tion " of p lanetary phenomena than t h e 
Ptolemaio T h e o r y . Y e t that theory was not 
true. „ „ 
L e t m e propound a little riddlo to the writers-
of (244) and (325)? A given quantity of gas-
contains a very largo but st i l l finite number 
of atoms. ,We" know a l l about the supposed 
velocities, collisions, e t c , b y w h i c h t h e 
phenomena of pressure, elastic force, etc. , . are-
explained. N o w let us suppose a cubic i n c h 
of gas at atmospheric pressure to be allowed : 
to expand indefinitely. A point w i l l bo reached 
somewhero where there w i l l be only one atom 
per cubic inch. -By-and-by there w i l l be one 
per cubic y a r d , and presently one per cubic-
mile . T h e atoms w i l l have plenty of elbow-
room then, a n d collisions w i l l be non-existent,, 
for bodies of almost infinitely smal l dimensions-
and a mi le a p a r t on tho average w i l l have l i t t l e 
chanco of col l iding. W i l l pressure then be-
zero? A n d , if so, can it be true that a gas-
wi l l expand infinitely in vacuo. Also, how can 
a bodv consisting of solid particles separated 
by intervals of yards or miles be regarded as-
a continuous mass of m a t t e r ? T h e r e is cmpty_ 
spaco. between them. A g a i n , what happens it 
tins extremclv attenuated mass of gas b e 
heated to incandescence? W i l l each discrete 
atom glow as a separato point of l ight? T h e 
question ,pf grav i ta t ion - also arises. I f t h e 
earth with its great mass is not able to inh ib i t 
tho indefinite expansion of the l ighter gases 
tho grav i ta t i on of tho gaseous mass itself 
ovidently w i l l not be able to do so. . B u t t h e r e 
is plenty of evidence in the behaviour of the 
gaseous nebula: that a mass of extremely 
attenuated gas is held together in a g lobular 
mass by its own gravi tat ion and does not ex-
pand indefinitely. I f it wcro otherwise, the 
very high velocities attributed to gaseous 
atoms would long sineo havo distributee?" 
throughout space in a un i form interste l lar 
atmosphere a l l tho ava i lab le gas which w a s 
not compelled to congregate round solar o r 
planetary bodies as atmospheres by tho attract 
tion of these bodies. 
These aro some difficulties of tho Atomic nnd' 
K i n e t i c theories, not to mention others, s u c h ns 
the perfect elasticity and pcrfoct freedom from-
friction of atoms, attributes unknown in a n y 
form of matter wo aro acquainted wi th . 
W i n . F . A . E l l i s o n . 
F A T N T S T A R S N E A R D E L T A O Y G N I , 
A N D D E M B O W S K I ' S P A I R F O L L O W -
I N S — S T A R S N E A R A L P H A C Y G N I — 
A . T E S T F I E L D . ' 
[357.]—Mr. Goodaoro's letter (214), published' 
by you on October 1, reminded me that lust 
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v e a r I found with tho 24 in . a smal l p a i r in a 
low-poworcd field with <S C y g n i . Consequently, 
I looked up tho field aga in on October 4 and 
•M.'UJL' f rom single settings of tho micrometer 
tho enclosed d r a w i n g of tho field. T h o stars 
• are lettered in accordance wi th their prox imity 
to S. A nearer cornea than thoso mentioned by 
M r . Goodacro was detected; and is m a r k e d as 
C T h o littlo p a i r was mcasurod as fo l lows: — 
P , 3 1 0 ° . 4 ; D . 2".63; Mags . 11.5, 12.5. 
I t has a smal ler comes some 20' / . , m a k i n g it 
t r i p l e T h o star 1) has a distant comet, m a g . 
13.5, wh ich I havo only placed from memory. 
I daresay with long and care fu l search othor 
somites might bo found. T h o magnitudes were 
roughly estimated as fo l lows: — 
C . 14.0; D . 11.0; E . 10.5; F . 12.0. 
S i x minutes fo l lowing 8 is a wido p a i r first 
.noted by Dembowski , and known as Do. 8. 
H o measured it as follows': — 
' 1868.09. P . 2 3 6 ° . 5 ; D . 30".92; Mags . 7.7, 
9.0; C o l . , yellow, azure. 
L o o k i n g i t up in 1892 with tho 17-4, a nearer 
comes, m a g . 12, was at once, scon, Bouth.of the 
chie f star. I t is remarkablo that this was 
•missed by De . I havo an impression that it 
was independently detected by M r . Holmos . 
I t was measured on two nights in 1905 by 
B u r n h a m with tho 40 in . at tho Y e r k e s 
•Observatory. L a s t y e a r I found wi th the 24 in . 
a now companion that has hitherto escaped 
•detection. I t is a "minute and diffioult object. 
I have measured i t as fo l low: — 
1915.78. P . 1 0 3 ° . 3 ; D . 10'.71; 3 nights. 
I never had a suspicion of its existence wi th 
• £ 
-Pal* 
E a s t or N o r t h - E a s t w ind , E a s t e r n K e n t near ly 
a lways gets these heavy downpours. 
I . m e a s u r e d hore at L e w i s h a m , 1.70 in . , this 
being tho largest amount of r a i n that has fa l len 
into my gauge dur ing the last five years' obser-
vations in this par t of L o n d o n . I don't think 
gunfir ing has any effect w i t h regard to r a i n f a l l . 
These remarkablo fa l l s of r a i n occur every year 
in some p a r t s , of E n g l a n d . J u s t such a f a l l 
as occurred over E a s t e r n K e n t on September 
28 occurred seven years ago in N o r t h - E a s t 
Dorsetshire , when 2.12 in . fe l l w i th in 18 hours, 
L e w i s h a m , L o n d o n , S . E . iG. E . Dacey . 
A M I D L A N D D R O U G H T . ' 
[359.]—This town i s of peculiar interest to 
meteorologists, as i t frequently stands on the 
boundary l ino of two cl imates—the mildness 
of the south on one hand ' and tho rigours 
of tho north on the other. I t may be of in 
tercst to noto that we havo apparent ly reached 
tho end of a prolonged pcriod^of drought in 
thie d is tr ic t . September h e r e ' w a s a month 
of r a r e beauty, sereno and 6unny, wi th nights 
of summer w a r m t h , and an ent ire absenoe of 
wind . R a i n only fe l l on five days for a total 
of three-quarters of a n i n c h . T h o heaviest 
fall—0.25-in.—occurred on the 25th; tho 
tropical downpour which vis i ted L o n d o n at 
end of month did not deposit a drop here. 
D u r i n g last month r a i n fell on nine days to 
the depth of about 14 ins. , the heaviest fa l l being 
0.67in.—B8th. Two- th irds of month wero w a r m 
and pleasant, but lat ter days were very 
variable , wi th cold winds, th ick fogs, heavy 
r — . 
<c it to 
> < i i — i — i 
-Scott 
then I began to enjoy the strange effect, and 
ran tho telescope slowly a long tho terminator , 
e x a m i n i n g tho novel aspect of wel l -known 
objects. T h e H y g i n u s cleft appeared a strong 
ridgo, whi lo tho A l p s and Apennines were 
indescribably bizarre, appear ing l iko deep 
rugged gouged-out hollows. T h o G r o a t 
A l p i n e V a l l e y was a lofty flat-topped r idgo 
running across a patch of deep hollows and 
pits. P l a t o resembled nothing so much as tho 
flat piece of dough destined for the orust 
of a p ie after tho rol l ing-pin has done its 
w o r k on it . I was unable to get r id of the 
i l lusion unt i l I changed the X370 for a 
lower power, when everyth ing at once resumed 
its normal aspect. H a v o any other o£ our 
lunar observers h a d a s i m i l a r experience? 
W m . F . A . E l l i s o n . 
IT 
pikleX' ..•»£ C D e e t a C y ^ - r w ' , 
- vvJTH t i ^ u . Tiefe«ct"o"i. 
the 17J; but now that it has once been seen 
i t is quito possible that a more sensitive eye 
and smal ler aperture might gl impse it. M y 
own experionco is that a fa int comes, on tho 
night it is first found, is invar iab ly underrated. 
A l p h a C y g n i : I looked up M r . E l l i son ' s 
field somo t ime ago. H i s littlo p a i r i s : — 
E s p i n 1270. P . 2 9 1 ° . 2 ; D , 6 M 0 ; Mags . 
9.3, 9.9; 1913.63. 
T h i s was found with tho 174 ' i - I examined 
M r . E l l i son ' s stars in his littlo configuration 
wi th tho 24 in . , without adding any other p a i r 
near enough to measure. T h o distant comes 
to A l p h a C y g n i was found by S i r W i l l i a m 
H c r s c h e l . T h e large star and the comes havo 
apparent ly , neither of them, any appreciable 
proper motion. 
£ C y g n i : A fourth-mag. orange star, is a 
guide to a test object .which I strongly recom-
mend to your readers. F i v e minutes of t ime 
fol lowing is a wide eighth-magnitudo p a i r , 
tho fo l lowing Btar of which ' is 2 2773 (8.2, 
9.0. at 3'.2), and tho preceding' is h 1618, which 
has a distant comes' South, which B u r n h a m 
doubled. H e also speaks of a fa int s tar be-
tween the two pairs . Now, if any of your 
readers w i l l look those objects up, and report 
what they can sec, I w i l l send a d r a w i n g of 
what tho 24 in . shows. T . E . E s p i n . 
T o w l a w , C o . D u r h a m , Octobor 29, 1915. 
H E A V Y R A I N F A L L , S E P T E M B E R 28. 
[358.}^-Mr. Horner ' s account of the heavy 
rainfall i l l E a s t K e n t in " E . M . " of. October 22 
was extremely interesting to mc, because I have 
. a l w a y s noticed that whenever r a i n comes wi th 
r a i n , and spells of sunshine. T h e r e has been 
a long absence of south-westerly weather, so 
it is f a i r to suppose that the activities of the 
Zeppel in w i l l bo considerably curta i l ed in the 
future . S u c h a long spell of ha lcyon ca lm 
is suro to b r i n g its Nemesis . 
H u c k n a l l R o a d , F . W . Smol l shaw. 
Nottingham.-
L U N A R - . S C E N E R Y I N S I D E - O U T . 
[360.]—Last night, October -28, I had a 
curious experience whilo observing wi th tho 
18-in. equator ia l . I was busy w i t h J u p i t e r 
d u r i n g the early hours of tho night , and 
f inding the- a i r becoming gradual ly steadier 
I increased power unt i l I was us ing X370. 
M e a n w h i l e the M o o n rose, and when she h a d 
got h igh enough to c l ear the trees to the ' E . 
I turned the telescope on her , without 
c h a n g i n g power. T h o X370 eyepiece, of 
course, gave a very smal l field, and this was 
perhaps tho reason of w h a t I saw. On look-
ing into tho eyepiece a port ion of the termina-
tor n e a r tho South P o l o was seen, with all 
the features reversed. H i l l s wero hollows, 
and vioe versa . T h e crater-s trewn landscape 
had the appearance of a muddy seashore 
strewn wi th rounded pebbles. T h o reason of 
tho i l lusion was probably the revorsed i l lu-
minat ion of tho- even ing terminator , coupled 
wi th the fact that the Moon was sh in ing 
•brightly through the observatory shutter on 
m y left, g iv ing the impression that tho view 
i n the e y e p i e o e w a s l ighted from the loft. 
H o w e v e r that might be, I could not get r id 
of the i l lus ion by any effort of mind , and 
M I C R O S C O P I C A L . 
T361.]—Will M r . A ins l i e add to our indebted-
ness by expla ining further his position re using 
h igh eyepieces ? I n letter 219 ho wrote, " Ob-
ject ives of low p o w e r " " w i l l not stand more 
than about x 10 in. tUo eyepiece," " whi ls t 
thoso of h igh p o w e r " " g e n e r a l l y require a 
higher power (that is, in the eyepiece) to give 
a good view of the detai l they are capable of 
showing." A n d ho i l lus trated his meaning in 
a way to 6how that he meajit that high-
powered objectives w i l i stand much highor 
power in eyepieces than low-power objectives. 
T w o other correspondents considered the re-
verse correct. 
B u t thie w e e k . M r . A . (328) i l lustrates the 
matter by instancing " thai ho has frequently 
got a power of 600 w i t h a 1-6 in . w i t h ex-
cellent definition, but wi th 1 in. he generally 
found 144 too m u c h . " B u t w i t h a 10-in. tube-
a 1-6 o.g. magnifies 60 times, and to get X 600 
only requires a n e.p. power 10, whilo on same 
tube-length a 1-irn magnifies, say, 10, and to 
get 144 requires e.p. X 14.4. So he uses the 
higher eyepiece on the Zoirrr objective. 
I s there any p a r t i c u l a r U6e in oxcessive re-
finement M micro, m e a s u r i n g ? W h a t is tho 
utmost accuracy obtainable, and considering 
that no two examples of tho same object give 
exactly s i m i l a r results, i s there any advantage 
in corrections for such inf initesimal differences 
as exist in micrometer d iv i s ions? N o two 
diatoms are exactly the same length, nor are 
the markings exactly spaced on any that are 
l a r g e enough for the differences to be seen. 
" J . B . G . " (218) says P . A n g u l a t u m is valu-
able as a test because _it i s " a lways so con-
stant ." I have a slide by T h u n , and length 
of f ins ta l l s is 1/103 in. ' I have anotlior slide 
where the lengths average 1/127, and a th ird 
where they v a r y from 1/160 to 1/194. W o u l d 
" J . B . G . " expect to find the dots of samo 
fineness on all ? I very much fear that too 
much complexity in tho mode of measur ing 
wi l l diisgust most amateurs who would liko to . 
measure, so I appea l for as much s impl ic i ty 
as possible. I have done a good' deal of 
measuring, and the result of my experience i» 
that I stick to orio tube-length and one posi-
tion of correction col'lair and ono eyepiece for 
measur ing purposes, and have table at h a n d 
f l o w i n g tho value of eyepiece divis ions for 
each objective. T h e errors of divis ions are, as 
M r . A . 6ays. so smal l a s to be not of " groat 
importance ," and are lost i n tho unavoidable 
errors of the measures themselves. -
T h e r e was a query about reflecting micro-
scopes which only obtained a notice. I f the 
querist oan obtain a littlo work cal led " M i c r o -
g r a p h i a , " by G o r i n g a n d P r i t c h a r d , pub-
lished by W h i t t a k e r a n d C o . , A v e M a r i a L a n e , 
i n 1837, ho w i l l be able to read a ful l account 
4>f them under tho title of " Engiscopes ." 
T h e r o is a good deal of other interesting 
matter i n it also. Interested R e a d e r . 
[362.}—As " J . B . G . " has brought to tho 
notice of readers the use of tho A m i c i p r i s m for 
i l luminat ing opaque objects, it would be useful 
to know what is tho general opinion as to 
which is the best condenser for this purpose. 
F o r m a n y years I havo discarded m y A m i c i 
pr i sms and bull's-eye condensers in favour of 
a n old-fashioned b i c o n v e x condenser, and 
have jus t now made a comparat ive t r i a l of a l l 
I have. Ono A m i c i pr i sm is oblong in form 
with facets of equal convexity, 1 inch long and 
3 in . broad ; the other pr i sm has c i rcu lar facets 
12 in. in d iameter of unequal convexity. T h e 
bull's-eye condonsers I havo measure respec-
t ively 11 in . and 2 in . in diameter, and the 
bi-convcx condonsor is 2% in . in diamoter, with 
unequal ly convex facets. T h e l ight used in 
compar ing those was an inverted incandescent 
gas mantle , about 2 ft. above and 4 ft. distant 
from tho p r i s m or condenser. U p o n t r i a l ' I 
438 E N G L I S H MEC HA N I C AND W O R L D OF S C I E N C E : No. 2646. D E C . 10, 1915. 
l i cat ion of the P o t s d a m A s t r o p h y s i c a l Ob-
servatory. T h e formula for V e n u s is 
Mag. = - 4 . 7 0 7 + C + .0182 d + .000,000,425^" 
where 0 = J , log. 
and d is the phase angle g iven in the B r i t i s h 
N . A . (p. 598) in degrees; r is tho distance 
of V e n u s f r o m the S u n , A dice distance from 
tho E a r t h ; is the m e a n distance of V e n u i 
from the S u n , the logar i thm of this beine 
9.859,337. V 
I f you work out this f o r m u l a for the dates 
g iven, 1915, J a n u a r y 2, and J u l y 1, you w i l l 
get tho results —4.36 and —3.31 for the mag-
nitude of V e n u s at tliese dates (the magnitude 
in the A m e r i c a n N . A . is —3.4 at the end 
of J u l y ) . I agree wi th you that tho formula 
in the B r i t i s h N . A . gives about 1.5 as tho 
difference of magni tude of the planet on the 
two occasions, but the f o r m u l a in the latter 
publ icat ion is purely geometrical , whereas 
the one above quoted was der ived from obser-
vation, and thereforo i s more l ike ly to agree 
w i t h the actual facts of .na ture . I t is also, 
to be noted that the formula in our N . A . is 
only used for computing tho date of greatest 
br i l l i ancy , and m a y bo quite adequate and 
sufficient for that purpose. 
I r e turn once more to tho question of the 
M e a n Dis tance of the E a r t h f rom the S u n , in 
order to discuss the idoa suggested by " B u d e " 
[letter 485,. p. 3991. H e proposes that the area 
of the ell ipse should be d iv ided into a num-
ber of tr iangles of equal aroa, by r a d i i d r a w n 
from the focus. I suggest that , instead of 
tr iangles of equal area, tlio r a d i i should be 
spaced by equal angl es; or, i n other .words, 
that if there are n r a d i i and n tr iangles , the 
vert ica l angle of each tr iangle should be 8 
w h e r e n$ = 2w. T w i c e the a r e a of any of 
these tr iangles wi l l be r28 if we take n 
large , and there fore 8 smalt, -so that the two 
sides m a y be considered equal . I f , then, we 
know twice the a r e a of the tr ianglo and 
d iv ide i t by 8, we h a v e tlio v a l u e of that 
p a r t i c u l a r r - , a n d if wo a d d twice the area 
of t h e n t r iang le s and d i v i d e t l i« sum by 8 
—at i s to be not iced tl iat w e m a d e 8 the 
same for a l l the tr iangles—we shal l have the 
sum of n values of n. T h e m e a n va lue of r% 
is, of course, this s u m div ided by n. T h e r e -
fore, to find this mean we must d iv ide twice 
the a r e a of the el l ipse (2irab first by 8 and 
then by n: i.e.. by n8 or 2jr , .and the quotient 
is ab, as M r . W h i t m e l l found (see p. 393) in 
his second series of results (2). 
B u t i t m a y bo asked, W h y should not this 
scheme succeed if we d iv ide the el l ipse by 
r a d i i separated by equal t ime i n t e r v a l s ? A n d 
the answer is not h a r d to find. I f we d id so, 
when |we come to d iv ide the sum of the 
tr iangles by the ir ver t i ca l angles we are faced 
with the difficulty, that these v e r t i c a l angles 
are not the same for a l l the triangles , as it 
was in the case we havo a lready oonsidered. 
I t would be large for the short tr iangles and 
s m a l l for the long ones. I a m not prepared 
wi th any s imple explanat ion how tho difficulty 
, m a y bo overcome; but the problem can be 
solved, as we h a v e seen, by he lp of the I n -
tegra l C a l c u l u s . Nevertheless , I th ink it m a y 
be eas i ly realised that the result ing mean w i l l 
be different . i n v t h e two cases if we d iv ide 
according to t ime o r according to angle. I 
would further point out , tha t even if we have 
found a mean v a l u e of r* this does not g ive 
UB a mean value of r. 
T h e fol lowing extracts f rom a n art ic le by 
the laite P r o f . P i a z z i S m y t h i n the Times of 
some d a t e i n the year 1882 w i l l answer 
" G . B . P . ' s " question [703 .,r>. 426] about the 
R a i n band S p e c t r o s c o p e : — " T h e spectroscope 
answers .the quest ions, W i l l i t .rain, or w i l l it 
not ; and if it wi l l , heavi ly or l i g h t l y ? by its 
capac i ty f o r showing whether there is more 
or less t h a n the usual quant i ty of watery 
vapoiur .permeating the otherwise d r y giasee in 
the u p p e r p a r t s of the atmosphere, this 
watery vapour not be ing by any means the 
v is ib le clouds themselves, .but the invis ib le 
water-gas out of which they h a v e to be formed. 
M o r e or floss of this water v a p o u r i s a lways 
in tho a ir even on the very clearest days , and 
if .the a i r vert ica l ly above a n y one place 
becomes changed with .more t h a n i ts usual dose 
of such tTans.p-a.rent watery vapour, the 
spectroscope shows tha t fact immediately , 
evon whi l e the skv is st i l l b lue ; olouds soon 
a f ter form, or thioken if a lready formed, and 
r a i n present ly begins to descend. 
" T h e spectroscope shows to the eye what is 
i n v i s i b l e to a l l o r d i n a r y opt ical instruments , 
.partly by irfcs power . of d i scr iminat ing the 
differentfly coloured rays of which l ight is 
mode u p , . a n d part ly by the qual i ty impressed 
o n the -molecules' of water at the ir primffiva.1 
creat ion , but only recently discovered, of 
stopping out c e r t a i n of thoso r a y s so dis-
cr iminated , .but . transmitting others freely. 
H e n c e i t is t h a t on looking at the l ight o i 
•blie slky t h r o u g h any proper ly adjusted 
spectroscope we see in one very definite part 
of the. spectrum—between the orange a n d 
yellow—a. d a r k hazy band stretching across it. 
Tlhiat i s the chief bund of watery vapour. A n y 
exltreme darkness seen i n that water vapour 
band, beyond what is .used for the season of 
the year and the lat i tude of tlhe place, is an 
ind icat ion of rain-anateriul .accumulating 
a b n o r m a l l y . " 
T h i s phenomenon of the r a i n b a n d , s a i d to 
have been first noticed by Prof . S m y t h , ap-
pears to h a v e had some notoriety about the 
year 1882. M r . R a n d C a p r o n wrote a pamphlet 
on tho subject, and a s m a l l spectroscope spe-
c ia l ly for its study was advert ised, but I do 
not know whether the spectroscope has since 
been used effectively as a meteorological i n -
strument. 
M a y I offer m y support to M r . Meo in' his 
protest [letter 492, p. 416] against the misuse 
of the symbols ' and * w h i c h is aga in i l lus-
trated i n another column of the number in 
which M r . Mee's letter appears , whore the 
symbols are used for minutes apd seconds of 
time. T h i s is r a t h e r disconcerting to a reader 
who is accustomed to r e g a r d them as apply-
ing to arc . M a n y years ago our late fr iend . 
C a p t . W m . Noble , who h a d great objection to 
this misuse, wrote a note of protest to the 
R o y a l As tronomica l Society, w h i c h he began 
with a quotation f r o m M i l l : — " T h a t we may 
possess a language perfect ly suitablo for the 
investigation and expression of general truths, 
there are two p r i n c i p a l and several minor re-
quisites. T h e first is that every general name 
should have a moaning steadily fixed and pre-
cisely determined." 
T h e quotation was perhaps a l i t t le grandi lo-
quent for the occasion; but it expresses the 
good pr inc ip lo that a word or sign should have 
a meaning , and one mean ing only. 
A rather vague announcement has been re-
ceived f r o m the C a p o that a new comet was 
observed on December 2, three minutes pre-
ceding and 16' south of 8 O n o n i s . I t s place 
at that t ime is therefore given by R . A . 5h. 
25m. Dec . 0 ° 37' ,S. I t is said to be m o v i n g 
slowly nor thward , but this is a l l the in forma-
tion about it to h a n d at t ime of w r i t i n g (Dec. 
6). T h e name of the discoverer is g iven as 
T a y l o r , wh ich is not f a m i l i a r to us as the name 
of an observer. 
I w i l l leavo it to some other correspondent 
to g i v e the precise answer to query 705, p. 
426, about the cup in tho c u r r a n t t a r t ; but 
I believe it has something to do wi th heated 
a i r and a v a c u u m . T h e r e is an ancient C a m -
bridge story about a n oxamineo who appar-
ently h a v i n g i n his m i n d something about the 
C o m m o n P u m p and tho W a t e r Barometer , 
ended his answer wi th the r e m a r k : T h i s 
w i l l not happen if tho tart be more than 33 f t . 
high." ^ H . P . Hol l . s . 
, S U N A N D E A R T H . 
[527.]—With regard to M r . MacDermot t ' s re-
marks in letter 494, I wish to say that the 
of f ic ia l" allowance for spot-outbreaks (I pre-
fer to speak of localised activity areas) in longi-
tudinal position in their possible relationship to 
terrestrial magnetism is l imited to the region 
between the C e n t r a l M e r i d i a n and about 25 to 
30 degrees west of same.- I suppose it may be 
presumed that terrestrial gales, as a rule, are 
announced by certain barometr ic indications, 
and in this resoect it may interest M r . MaoDer-
mott to learn that Horns te in , nearly fifty years 
ago, already had found from a discussion of 
the daily range in the barometer readings that 
the sun has a sidereal 'rotation period of 24.12 
day9, which, in the l ight of present-day spectro-
scopic results, is an extremely near value. I 
wish to add here that, on the other hand, such 
a high authority as Arrhen ius makes no men-
tion of this in his book on cosmical physics. 
T h i s discussion now touching upon a possible 
influence of the sun's activity (not necessarily 
" spots") on the meteorological conditions of 
our earth, invites mo to repeat that, as far as 
my own observational experiences serve me, we 
seem to experience sequences of freaky abnormal 
weather synchronous with the sun's synodic rota-
tion period, and, further, that often auroral dis-
plays taking place in a comparatively cloudless 
sky are presently followed by the appearance 
of haze and bv a fall of drizzly, fine, mist-rain, 
which will hardly properly wet the ground, nor, 
indeed, affect any rain-gauge. 
I notice that M r . W a t e r s (letter 491) inclines 
to give preference to the most easterly of the 
spot groups visible in Nor th Lat i tude on Octo-
ber 15. as having been causal to the aurora of 
that date. T h e prospect of a controversy, 
whether this or that part icular spot was or was. 
not connected in the possible interaction of s u a 
and earth has no attraction for mo. I merely 
re-state, that west of C M . position up to about 
two days has been found to agree with b y f a r 
most cases, and that northern latitude for the 
time of the year when the auroral display in. 
question occurred further favours it. Moreover, 
the telescopic appearance of a snot is not by 
any means a direct and safe index of its activity, 
and I have observed numberless Bmall spots 
spectroscopically • incomparably more active 
than contemporaneous large snots and groups 
of such. I n a general sense the appearance 
of the sun'B disc on November 5 last was s imi lar 
to that of October 14-16, and I see a fine dis-
play of aurora reported. O n November 6 I 
notice a disturbance in North Lat i tude near the 
C M . , wh ich had a l l the looks of a new out-
break, and displayed considerable spectroscopic 
act iv i ty; while the north-west quadrant part icu-
larly displayed the presence of large, dark Ha> 
flocculi or filaments, which ar, an unmistak-
able sign of activity. 
December 5, 1915. A lber t A l f r e d Buss . 
M I R A C E T I — M A R S . 
[528.]—At 8.30 p .m. to-night, whi le o b s e r v i n g 
tho constellation Cetus, I observed tha t Mira-
(o Ceti) is now a star of the th ird magnitude. 
I was very m u a h surprised to see the star so-
br i l l iant , as I h a d not p a i d a n y attent ion to 
i t s ince last s p r i n g , when i t was of the e ighth 
magnitude. 
A s I , h a v e not seen anyth ing about th i s 
r e m a r k a b l e v a r i a b l e s t a r . in T H E ENGLISH 
MECHANIC i n recent months, I should l i k e to 
know very m u c h did amy other astronomical 
reader notice the increase in brightness of the 
star. A t present its m a g n i t u d e is about the 
same as that of a P i sc ium. 
O n the 5th and 6th inst. I observed fine dis-
p lays of a u r o r a . I should l ike to know, h a d 
T' J <- es 
C e t u i . 
these .lights any connection w i t h a m a g n e t i c 
s torm ? 
M a r s is now favourably s i tuated for obser-
vation. H e is now nearly a s br ight as S a t u r n . 
W h e n w i l l the next opposition he, a n d w i l l 
there be a n y special parts of .planet's diso for 
observat ion ? 
T h e other d a y I saw in a newspaper tha t th© ' 
new planet discovered by the B a r c e l o n a Ob-
servatory .proved to bo " a n old one which 
h a d been m i s l a i d for some t i m e " ; i n fact , 
known as " 193 A m b r o s i , " lost sight of f o r 
th ir ty - s ix years. I should l iko very much to 
know more about this planet. R i g e l . 
L i m e r i c k , November 28, 1915. 
S T R U V E 2773 A N D H E R S C H E L 1 6 1 8 - A 
T E S T F I E L D . 
[529.]—Bad weather and moonlight havo 
delayed tho measures necessary for l a y i n g 
d o w n in, chart form .the smal l sturs in the in-
teresting group of 2 2773 and h 1618. I n tho 
first place, I must thank correspondents who 
have writ ten to m e private ly , a n d must con-
gratulate M r . G. P . B . I l a l l o w c s on h i s sketch 
(Let . 467, p. 376). I have not measured the 
more distant stars ho has showin, and conse-
quently they aro not included in m y ahart, bat 
they a l l exist, and are la id down in his sketch 
wi th great accuracy. 
A few pre l iminary r e m a r k s m a y be of in-
terest. P i r s t of a l l , the exact position of 2 2773 
i s : 
R . A . 21h.'7m. 7s. Deol . + 43° 39' (1915). 
It follows £ C y g n i by 5 m. 16 s., and is 
0 ° 3.5' Nor th of it. Sweeping f r o m ' f to this 
point a wide 8 m a g . p a i r of stars somo 100" 
apart comes to the centro of the field, attended 
at almost equal distance by a third much fainter 
star, m a r k e d C in M r . Hal lowes ' sketch. T h o 
following of tho two bright s tars is 2 2773, T i m 
two stars are culled white by S , but to m e 
they have a tinge of yellow. Seoohi, however, 
calls them both white. T h e r e is u dd ight fuf 
-*•''•'•' - — 
D E C . 10, 1915. E N G L I S H MEC HA N I C 'AND W O R L D OF S C I E N C E : No. 2646. 439 
u n a n i m i t y about tho measures, of 5, 2773, with 
tlio exception of 2i'» own nie>at»urea, a n d it nooina 
certa in that BO f a r these ia n o relative motion. 
A comparison of the m e r i d i a n observations 
seems to show that there is no apprec iable 
proper motion, f)' added a 13 ma.fr. star, the 
measures of w h i c h tell tho name s t o r y : — . 
• * o ft < 
$ 1879.G P 03.5 D 22.1!) 
0 1902.1 GIt.O 22.03 
E a . l ' J l G . K G4.8 22.23 
T h o 24 in . (Calver) showed another enmet: — 
• 1915.8 P 2G1°.3 D 29".05 Mag. 14.0 
T h o preceding star of tho wide p a i r is h 1618 
a n d lis a f a r 'more 'interesting object. T h e 
cornea South was found to be doublo by fi 
with tho 18i in . refractor, at the D e a r b o r n 
•Observatory, in 1877. I n 1879 he measured its 
distance f r o m tho p r i m a r y star, but adds that 
'• tho seeing was too poor " for the close pa ir 
— a r e m a r k which we shal l "presently refer to 
a g a i n . I n 1902 he measured At. A l l tho 
measures w e have aro therefore: — 
B . C . 3 1902.2 P 1 3 2 ° . 6 D2" .89 Mags. 11.5, 12.-
E s l 9 1 5 . 8 P 1 3 2 ° . 7 D 2".41 Maga. 12.0,12.5 
T h e r e ia evidently so f a r no motion, but when 
we come to compare the measures of A B it is 
« l u i t o evident that A is moving. W o have :— 
/3 1879.6 P 167° .4 D 21".70 1 night 
0 1902.2 P 170°.H D20".64 3 nights 
E s 1915.8 P 1 7 2 ° . 6 D 19".79 3 nights 
T h e measures do not lie exactly on a line, and 
probably the one in 1879, for reasons stated 
nbove, cannot bo aaaigned much we ight ; h gave 
other points flash up, but I h a v e not been able 
to ba aure of then). T h e star 150 was measured 
with great difficulty. T . E . Kapin. 
T o w L a w , Co . D u r h a m , Dec. 3, 1915. 
ft 
M E L L I S H ' S C O M E T , 1 9 1 5 A — S T A R S N E A R 
A L C Y O N E — A I D S I N C E L E S T I A L 
P H O T O G R A P H Y . 
[530.]—Possibly tho wretched weather has 
nad much to do with the dearth of reports 
of observations of the comet discovered by 
Mell ish. I mean, of course, " 1915« ," not his 
later find. I t is so well placed,, and such a 
pretty object in even telescopes of moderate 
size, that it should command oome attention 
O n November 5 wo had heavy showers, but 
dur ing a bright break I tried to pick up the 
comet wi th a fine binocular—one of the old-
fashioned Ga l i l ean form with 2g in. o g.'s 
and a power of six diameters. • Probably due 
to the proximity of R i g c l , I was unable to 
find it. T h e n a r u n of vile weather stopped 
all endeavour until the evening of Novem-
ber 10, when between 10 and 11 it was easily 
seen—just tho min imum of visibility in the 
binocular. A g a i n heavy storms prevented 
moro than a rough estimate of magnitude, 
which I , decided to bo round about the 9th. 
More dirty weather—cold, too, this time, and no 
clearance till about 10 h. on November 30. T h i s 
was perhaps the dampest clear night I was 
over out I T h e comet made a pretty picture 
in my 6-in. G r u b b refractor, wit', a K e l l n e r 
eyepiece, power 40. T h e atellar nucleua 
seemed magnitude 10, the coma bright and 
••'ait: 
130 
13* 
• I'fl 
"O 
i f f . 
a s tho angle 170° , which is obviously erroneous, 
a n d probably should be 160° . T h e meridian 
observations also show motion in this star. 
T h e whole of tho measures would be fair ly 
•explained by a proper motion o f : — 
0".0701 towards 181° . 
W o wi l l now turn to the diagram. T h e stara 
la id down are from single measures with the 
micrometer . T h e magnitudes are writ ten 
, aga ins t each star as a number. T h u s 145 moans 
14.5, etc. T h e magnitudes are simply estima-
tions. I n tho case of faint stars it is very 
difficult to say which is tho brightest, especially 
w h e n they are near ly equal . f l h o one observed 
wi th averted vis ion a lways in thia case seems 
the brightest. T h e faintest star, 150, was 
a d d e d to the group in moonlight. T h e stars 145, 
150, 146, aro not given by M r . Hal lowes . H o 
sees, however, the little pair N o r t h of h 1618, 
which I have measured: 
1915.7 P 2 3 6 ° , 7 D 6".48. 
T h e r e is a faint star some 30* South of 110, not 
shown on my diagram. T h e star 142 is really 
a smal l nebula. I t was detected by /3 with 
the 36 i n . I n the 24 in . it is rvery faint, ami 
appears about 3" in diameter. T h i s is tho 
••star t in M r . Hal lowes ' sketch. I t is ono of 
the faintest ncbulee I have seen, and I doubt 
if I should have detected it, though it was 
quite obvious when once known. T h e field of 
2 2773 thus form a collection of interest ing 
objects, while the faint stars are much better 
teat objects than those in the Eps i lon L y r t e 
gro^ip. Probably many of the stars laid down 
^between tho two p a i r s of E p s i l o n a r c only 
,-ghosts from the very bright stars in the field. 
I n the 2 2773 group I feel pretty sure there is 
110 s tar brighter than 150 wi th in the l imits of 
the stars I ihave. measured. N o w and again 
slightly oval , but I could not feel sure of any 
tail- \ 
T h e sky was not really good for photo-
graphy, the background being of a pale slaty 
blue, but I exposed two plates—ono in a por-
trait lens camera, aperture of lens 31 in. F / 3 , 
and one in a reflector camera, aperture 6 i in.' 
F / 4 . Exposure 15 m. from 10 h. 50 m. On 
each iplate the comet showed a n almost stellar 
nucleus, a nearly round oval coma, and a 
very thin, straight tail , l i ° long. ' 
I hope other observers wil l be able to watch 
thia little visitor and wil l report results. 
I much enjoyed M r . Steavenson'a letter re 
faint stars, and w i s h all who have large aper-
tures at their 1 command would cheer us up 
theso war-times with an account of their work, 
as he and M r . E s p i n , etc., so k indly do. 1 
venture to think M r . Stcavenson will find the 
little star he has added to the triangle near 
A lcyone to be ivariablc. I n photographing it 
one has to keep pretty near to the right ex-
posure. T o o short a t ime mil l not catch it , 
too long mixes it ' up with the surrounding 
nebula, but in correctly exposed plates its 
image suggests variabi l i ty . I th ink its 
usual magnitude is^ 14. 
" A l p h a C e n t a u r i " (letter 672, p. 426) would 
need a good dr iv ing clock on • his equatorial 
reflector, and also a telescope of at least 3-in. 
aperture, attached to the reflector body, to 
act as a guide, before he could do any long-
exposure celestial photography. E v e n then 
he m a y find his telescope work at too smal l 
an angular aperture. Suppose, for instance, 
lie has an 8-in. l inear aperture, and a focus 
of, say, 60 i n . ; then the instrument works at 
F/7 .5 , which for comets and nebulae, etc., is 
decidedly slow. H e could, of course, photo-
graph tho Sun , and perhaps the Moon, with-
out much troublo; but if he has a good driving-
clock hia boat plun would be to put a largo 
portrait-lens camera on his reflector tube, and 
then, using the reflector itself as guide, take 
bis picture with the camera. Cross-wires in 
the eyepiece, and an out-of-focus star image, 
show any " run-off " on the part of the clock 
at once. T h i s must be promptly corrected. 
T h e photography of spectra requires special 
apparatus. I f not already a member, " A l p h a 
C c n t a u r i " should j o i n the Br i t i sh Astronomi-
cal Association, and get into touch with some 
of its Southern members—such men as M r . 
W . F . G a l e , F . R . A . S . , for instance. 
Chester, Doc. 5, 1915. F . W . Longbottoni . 
F I R E B A L L O N N O V E M B E R 15. 
[531.]—In answer to " A Provincia l F . R . A . S . " 
(498, p. 416), the fireball seen by him was u n -
doubtedly identical with mine. T h e difference 
of t ime must have been duo to my carelessness 
in judg ing my time after the occurrence from 
a clock that was a good five minutes fast. T h o 
date, of course, was November 15. T h o place-
of first appearance—viz., " n e a r by H e r c u l e s " — 
was a printer's error for " n e a r G a m m a H c r -
cul is ." 
W i l l M r . A r t h u r M c e pardon my making the 
following observation on a statement of his— 
492, p. 416—re single eyeglass versus B a r l o w ? 
M r . Moe, I have no doubt, knows far moro 
about eyepieces than I do; but I must protest 
tha,t I have always found a single lens of a 
H u y g h e n i a n very much inferior to both lenses 
and a Bar low, although the latter involves s ix 
extra surfaces of glass. A single lens gives a 
small field, is not achromatic, and only distinct 
in the very centre. A B a r l o w lens, on the other 
hand, maintains large field, enables shallower 
eyepieces to be used, and loses but little l ight. 
M r . M c l n t y r e lives where olear skies are tho 
order of the day and night, where a little loss 
of light can make but small difference. 
Ono very cold, frosty night a t the beginning 
of last year I was v iewing S a t u r n wi th m y 
3.'8-in. refractor. T h e night was as perfect as 
any I have ever known in E n g l a n d . I had 
to use X 180 before I could see the planet at 
its best. T r y i n g the effect of a Bar low, which 
must have increased the powor to X 290, I 
noticed very little diminution of l ight and 
detai l : the shadow, the belts, and Cass in i d iv i -
sion were all apparent. I then tr ied the same 
eyepiece without tho object-lens and Bar low, 
and got a most uncomfortable view. S i r W . 
Herschc l was a great user of single lenses, but 
only where everything was to be sacrificed to 
i l lumination. D r . Ki tchener , in his book 011 
" T h e Telescope," alluded to recently by M r . 
Holl is , gives a very graphic account of the 
merits and demerits of the single eye-glass 
(pp. 61—66). I t appears that the single lenses 
used by S i r W i l l i a m w;ere bicouvex, not plano-
convex, with the flat towards the eye. 
• 1 R . T . L e g h Powel l . 
B E T E L G E U S E — N O V E M B E R . 1 9 1 5 - A C O L D 
S N A P - J I A I N G A L O R E — G U N F I R E A N D 
R A I N F A L L — C O L D C O M F O R T . 
[532.]—Since November 6 I haive been able to 
get Betelgeuae under careful scrutiny and com-
parison, morning or evening, eleven times, t h « 
interval comprised ranging from the 9th to the 
30th. None of the occasions have been really 
good, and on two only have I been able to 
easily count eight of the Pleiades. T h i s is a 
point to which I attach much importance. B u t 
the net result of these comparisons is. I do not 
think the lustre of tho star has actually var ied 
at a l l during the month, and that its value was 
some six points out of ten from Aldebaran to-
wards Procyon. I n letter 469, page 393, M r . 
Hol l i s remarks on " the unusual dimness of 
Betelgeuse." Wi thout a doubt, as observed 
here, the star has been of less magnitude than 
dur ing the corresponding time last y e a r ; but, 
notwithstanding N . E . winds, relative humidity 
has been generally high here; and I have not 
BO far been able to catch our aubject generally-
near to the meridian. 
M y dear old natal month of November {about 
the luatre of which I a m reasonably jealous) has 
this year presented us with specimens of nearly 
everything that enters into the composition of 
" w e a t h e r . " A n d it has also served to demon-
strate how shockingly bad popular memory is 
with regard to things meteorological. Some 
certainly old enough and ugly enough to know-
better talked as if the cool, middle portion of 
the month had had no precedent. Forsooth, it 
was not necessary to revert to fifty or even fif-
teen years ago: although the November of h u t 
year and that of the year .before went sans frost 
or snow here, -that of 1911 hod a cold snap, and 
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t ions to engineering s truc tures w i t h holes, 
notches and other discont inuit ies . Measure -
m e n t of shear stress . S h e a r tests of 
mater ia l s . T h e stresses in mach ine e lements . 
Tes t s of engineering mater ia l s . T h e lecture 
w i l l be i l lus tra ted by colour photographs a n d 
d iagrams . 
T h e U n i t e d States B u r e a u of S t a n d a r d s 
has publ i shed a c i r c u l a r on " M a g n e t i c T e s t -
ing " for the benefit of engineers and others 
who are interested in the tes t ing a n d use of 
magnet ic mater ia l s . T h e c i r c u l a r gives defi-
nit ions of the f u n d a m e n t a l magnet i c quant i -
ties ord inar i l y employed i n technica l w o r k , 
outl ines the scope and describes the magnet i c 
methods employed at the B u r e a u of 
S t a n d a r d s , a n d discusses the type of data 
required i n eng ineer ing w o r k . T y p i c a l da ta 
a n d c u r v e s are given w h i c h m a y be con-
s idered c h a r a c t e r i s t i c of t h e common mag-
net ic mater ia l s , and a table of magnet ic sus-
cept ib i l i ty is g iven for the elements. T h e 
c i r c u l a r also considers the more important 
e m p i r i c a l formulas w h i c h m a y be used to 
represent the behaviour of magnet ic mater ia l s 
under different • condit ions. A l i s t is g iven 
of the publ icat ions of the B u r e a u on m a g -
net ic subjects . Copies of the c i r c u l a r (No. 
17) m a y be obtained by interested persons 
from the B u r e a u of S t a n d a r d s . W a s h i n g t o n , 
D . C . b 
Not ice of appea l , i t is s tated, has been 
given to t h e House of L o r d s i n . the B o w m a n 
case. I t w i l l bo remembered t h a t a n old 
fr iend of Mr'. 'Bradlaugh bequeathed a con-
s iderable s u m to the S e c u l a r Soc ie ty , L i m i t e d , 
of w h i c h the late M r . Foote was" pres ident . 
T h e Secu lar Society is an Agnos t i c C h u r c h 
w h i c h re jec t s reve la t ion and t h e belief i n a 
fu ture l i f e , . i s a sanct ion of h u m a n conduct 
a n d ins i s t s on the p u r e l y moral sanct ion. T h e 
next of k i n of the tes tator d i sputed the 
v a l i d i t y of the legacy on the ground t h a t , 
w h i l e R o m a n C a t h o l i c i s m , Nonconformi ty , 
and U n i t a r i a n i s m have been legal ised, no 
legal recognit ion c a n be g i v e n to S e c u l a r i s m 
or A g n o s t i c i s m . T h i s case was p u t before 
M r . J u s t i c e J o y c e a n d the C o u r t of A p p e a l b y 
the present So l ic i tor G e n e r a l , S i r George 
C a v e , w i thout success. T h e case, h o w e v e r , 
w i l l probab ly be a r g u e d in t h e H o u s e of 
L o r d s , and i t is s a i d t h a t S i r J o h n S imon 
w i l l appear for the n e x t of k i n . T h e decision 
w i l l be one of great importance i n the h i s tory 
of the legal re la t ion of the State to re l ig ion . 
S i r W i l l i a m T h e o d o r e D o x f o r d , the we l l 
k n o w n sh ipbui lder , d ied las t S u n d a y morn ing 
a t his res idence, G r i i i d o n H a l l , S u n d e r l a n d . 
H e was born on F e b r u a r y 1, 1841, a n d edu-
cated a t B r a m h a m Col lege , Y o r k s h i r e . H e 
l e f t there in 1857, and s ince then has de-
voted his energies to the b u i l d i n g up of the 
fami ly business of s h i p b u i l d i n g . H e was 
elected one of the members (Conservat ive) 
for the borough in 1895. S i r Theodore was 
one of t h e R i v e r W e a r Commiss ioners and a 
jus t i ce of the peace. H e h a d been cha ir -
man of t h e N o r t h - E a s t C o a s t I n s t i t u t e of 
Sh ipbu i lders and E n g i n e e r s , a n d was a 
member of the B r i t i s h Corpora t ion for the 
R e g i s t r y of Sh ips . 
A t three o'clock ( " s u m m e r " t ime) l a s t 
S u n d a y morn ing G r e e n w i c h t i m e was restored 
by put t ing back the c lock to t w o o'clock. 
T h e hour 2-3 a .m. " s u m m e r " t ime was t h u s 
followed by the h o u r 2-3 a .m. G r e e n w i c h 
t'.me. A l l r a i l w a y c locks a n d clocks in post-
offices and G o v e r n m e n t es tab l i shments were 
go t b a c k one h o u r , and from that d a y on-
w a r d s G r e e n w i c h t ime w i l l be used for a l l 
purposes . " D a y l i g h t s a v i n g " at the r ight 
end of the day was d u l y apprec iated last 
S u n d a y morning b y a l l ear ly r isers . 
- V - o o « 
Cements .—Accord ing to a patent by J . 
G r e s l y , Ki lchber'g , near Z u r i c h , Swi t zer land , 
a slow-setting, white, h y d r a u l i c cement con-
ra in ing l itt le or no a l u m i n a or iron oxide is 
inude b y adding c a l c i u m sulphate as the sole 
*intering-agont to a mix ture of l ime or ca lc ium 
carbonate and quartz, or to c a l c i u m si l icate or 
Hmestones conta in ing s i l ica , s intering, and 
gr ind ing . T h e mater ia l s used m a y be crude, 
or may h a v e been prev ious ly heated and sud-
denly cooled. A s a n example, 34 parts of 
pnlrlu-m mlf.bntp arc mixed with 250 p«rt» of 
ca lc ium carbonate and 60 parts of s i l i ca . 
[We do not hold ourselves responsible for the opinions 
of our Correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 
as possible.'} " 
All communications slutuld be addressed to the EDITOR 
of the ENGLIBH MKCHANIC, Effingham Hottsc, 2, Arundel-
street. Strand, London, W.C. 
*** In order to Jacllltate reference, correspondents, 
when speaking of any letter pr.rionidy inserted, WW 
oblige by mentioning Hit number of the letter, as well as 
the page on whieh it appears, 
" I would have everyone write what he knows, and 
as much as he knows, "but-no more: and that not in 
this only, bnt in all othor subjects: For such a person 
may have some particular knowlodge and experience 
of the nature of such a person or such a lountain, 
that as to other things, knows no more than what 
everybody does, and yet, to keep a clutter with this 
little pittance of his, will undertake to write the 
whole body ot physicks; a vice from whence great 
inconveniences derive their original."—Montaigne's 
Essays, 
A S T E R O I D (15) - E U N O M I A . . 
[212.1—Since w r i t i n g my letter (99' of August 
21, I have several times observed the object 
seen on Augus t 20 in the field of R Pegas i . I t s 
motion a n d non-cometary appearance left no 
doubt that, as I suspected, it w as a smal l planet. 
O n inspecting the Ephemer ids of Asteroids 
for 1916, which I managed to get hold of some 
days later, I promptly aaw that i t could be 
safely identified as planet (15) E u n o m i a . 
T h e E p h e m e r i s gives the following positions 
(Mean E q u i n o x of 1925.0) :— 
1916. R . A . Deo. 
A u g . 24 22h. 57.2m. . . + 10° 0' 
Sept. 1 . . 49.9 . . 10 10 
9 . . 42.2 . . 10 5 
17 . . 84.9 . . 9 48 
25 . . 28.5 9 21 
Oct . 8 . . 22h. 23.7m. . . + 8 ° 50' 
Extrapo la t ing , I get for Augus t 20:— 
R . A . Deo. . 
1925 23h. 0.8m. . . + 9 ° 55' 
Precess ion. — 1'3 . . — 8 
1900 22 59.5 
1900 23 0.1 
9 47 0 
9 44 O 
+ 0.6m. . . - 3' O - C 
which is as .close as possible, the extrapolation 
being more or less uncertain, and the observa-
tion only approximate. 
T h e brightness at opposition (1916, Septem-
ber 2) is g iven as 7.7, and is thus over-estimated 
by somewhat more than half a magnitude. 
"Prof. E . C . P i c k e r i n g 1ms been so good as to 
inform me that (15) E u n o m i a was noted at H a r -
v a r d College Observatory in the same way as 
myself (i.e., in observing R Pegasi) , on August 
18, by M r . D . B . P i c k e r i n g . A large number 
of photographs have heen secured of it, in view 
of the study of its variat ion _ in light, which 
amounts to about half a magnitude m a period 
of three hours, ilnd may portly account for the 
discrepancy noted between my estimate on 
August 20 a n d the theoretical brightness. 
I t is a curious fact that one of my astro, 
friends, also a keen observer of variables, M . 
E d . de Perrot . of L ' I s l e (Switzerland), noted 
the small planet, also as a result of an observa-
tion of R Pegasi , on the 20th of August at 
9h. 40m., G . M . T . — t h a t is, 45 minutes before 
myself. F e l i x De R o y . 
Thornton H e a t h , S . W . , Sept. 30, 1916. 
T H E R U N A W A Y S T A R . 
[213.1—This r e m a r k a b l e star, to which our 
attention was d r a w n in letter 532, last volume 
is well wi th in the l imit of what a two-inch 
wi l l show easily. T h a n k s to the chart w h i c h 
accompanied letter 557, I was able to find i t 
with a m i n i m u m of trouble, and I wish to-
express m y indebtedness to M r . Steavenson 
for this. I h a d m y first view of the star a 
week ago just after it h a d crossed t h e 
m e r i d i a n , which it does hero almost in the 
zenith. I send a d r a w i n g of the field showing 
the brighter stars in its neighbourhood. T h e 
" R u n a w a y ' - ' is tho faintest s tar in the field, 
and is indicated by the arrow, the bright s t a r 
on the S . E . edge being 66 Ophiuchi . 
P . C l e m . C a m p a r i o l e . 
P o r t of - S p a i n , T r i n i d a d , B . W . I . , 
A u g u s t 31, 1916. 
B E T A C Y G N I A N D D O U B L E - S T A R 
M E A S U R E S . 
[214.]—Mr. Steavenson (letter 175, p. 170) has 
effectively put an end to any hopes of move-
ment in the components of /? C y g n i , and w e 
must conclude that a lapse of 133 years i s 
altogether too short a per iod to show any 
al terat ion. W e have— 
S i r W . Hersche l 1782 P . 5 4 ° . 9 D . 34'.84 
Steavenson 1915 P . 5 4 ° . 4 D . 34".67 
I have not looked up al l the measures of this* 
•pair, but the largest differences I have come 
across a r e : — " 
h 1830.67 P . 5 6 ° . 4 D . 33*.83 
Steavenson P 5 4 ° . 4 D . 34".67 
Di f f . P . 2° :0 P . 0".84 
A l l the other measures I have come across l i e 
between these. 
I fear t h a t I a m not a very good m e a s u r e r 
of double-stars, but yet in the course of m y 
attempts I have rediscovered two facta that 
have been noted long since. T h o first is dis-
trust of one night's measures, however good 
they m a y seem: and the second is that when 
two stars happen to l ie at an angle of about 
4 5 ° with the M e r i d i a n , m y own measures on 
various nights, even of easy objects, are often 
unaccountably errat i c . T h e observations o f 
men who are eminent i n double-star work a r e 
a comfort to a n amateur l ike myself . ' T o t a k e 
three instances of the measures of fi C y g n i : — 
(1) S i r J . F . W . Hersche l with a 5 in . h a s : — 
1830.67 P . 5 6 ° . 4 D . 33".83 
1831.67 P . 5 6 ° . 2 D . 34".14 
(2) Dawes wi th 3 7/io i ° : — 
1830.50 P . 5 4 ° . 2 D . 34'.34 
.54. P . 5 5 ° . 9 D . 34*51 
(3) L e w i s with 28 in . (each on two n ights ) : — 
1899.67 P . 5 5 ° . 2 D . 3 4 M 9 
1901.70 P . 5 4 ° . 6 D . 34".&9 
T h o great S truve seems to have been more-
fortunate, since of his five measures the ex-
tremes show only a difference of P . 0 ° . 3 and' 
D . O ' . l l ! 
A u w e r s , according to B u r n h a m , gives t h e 
proner motion of the br ight star as C .016 i n 
P . 2 7 0 ° ; evidently the smal l s tar is m o v i n g 
with the large one; but the later measures 
make the distance somewhat greater, and seem-
to show that the smal l star is f a l l i n g behind" 
by 0 \005 unnual ly . 
T a k i n g these points into consideration, I 
should bo incl ined to adopt for the t ime of M r . 
F r a n k s ' s m e a s u r e s : — 
P . 5 5 ° 5 D . 34".59 
M r . F r a n k a ' s measures were apparently m a d e 
on one n ight, and differ from this by the small 
amounts of P . 0 ° . 2 , D . 0".19. H e . if I remem-
h e r r ightlv , uses a 6-in., the dividing 1 capac i ty 
of which w i l l therefore be 0".7&. T h e possible 
error of 0".19 is therefore only one-quarter of 
the d iv id ing power of his i n s t r u m e n t ! 
T . E . E s p i n . 
T o w L a w , C o . D u r h a m , September 23, 1916. 
B E T A C Y G N I A N D D E L T A C E P I I E T . 
[215.]—The remarks of M r . Stoavenson (letter 
175, p. 170) with respect to ji C y g n i nnd S C e p h e i 
caused me to look up m y note-book for my r e -
cords of thean objects, made in an endeavour 
slowly to work through the double stars given 
by Webb, measuring the position angles with a 
somewhat rough micrometer, i l luminated by a 
small " f l a s h - l i g h t " bulb fitted inside my 4J- in . 
refractor with an eyepiece magni fy ing about 
150 times. 
I found under dato M a y 25, 1911, pos. nng. 55° ' 
and 57° , menu 5 6 ° . Hav in ir a fill* night [">• 
Saturday la»t, 1 measured it OWefuIlj again,. 
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then a sharp drop to 29.48 ins. by 10 p.m. , 
25th. Up onco more to 50.43 ins. a t lOh. a.m., 
28 th (thcso 10 o'clock points a r c curious), 
wnenco a graceful drop to 30.24 ins . fay moon 
of the last day ended tlio month. T h i s sort of 
tiling kept tho lower atmosphere wel l churned 
up. T h o morn ing of day 5 was miserably 
wet a n d windy. T h u n d e r was noted hero two 
days later. T h o early mornings of November 9 
a n d 10 wcro glorious, but tlbo 13th evening 
was foggy. -Day 18 was really terrible, wi th 
its wind, sleet, and dirt. D a y 21 .was dul l and 
foggy, a n d tho morning of tho 28th was 
liberally treated to h o a r frost. A s to *au*— 
snow and sleot Inc luded—I wrote down a total 
of 4.66 ins. us the g i f t of twelve days, or 109 
. hours—half of this time: d u r i n g day , nnd half 
(or thereabouts) wi th tho suu below the hori-
zon. Nevertheless, I registered some sixty 
hours of sunshine. November 9 gave mo 7.5 
hours as a m a x i m u m , hut on days 3, 6, 10, 13, 
14, 18, 19, 21, 24, 29, and 30 I got mono. 
Of tiho 720 component hours, the thermo-
g r a p h indicates 20 with temperature below 
'• freezing " ; 153 hours of from 3 2 ° to 4 0 ° ; 
433.5, 4 0 ° to 5 0 ° ; and" 113.5 hours of from 
5 0 ° to 5 7 ° . This—the highest reading of the 
month—was reached at 2h. p . m . , November 11. 
T h o lowest t e m p e r a t u r e — 2 7 ° — c a m o along at 
7 a .m. on the 23th. A s to r a p i d changes, the 
m i n i m u m of day 22 was 3 1 ° , of tho day follow-
i n g 4 5 ° ; a n d tho m a x i m u m of the 17th was 
only 3 8 . 5 ° . T h e mean of tho month works 
out a t 4 2 . 3 ° . I registered four frosts i n the 
screen and six on the grass, the lowest reading 
in the latter position h a v i n g been 2 2 . 5 ° on the 
28th morning . Throe feet .below the surface 
of the garden- at the beginning of November 
the temperature was 5 0 . 5 ° , and it steadily 
dropped 4 ° d u r i n g the month. Evaporat ion 
finished a t 0.55 ins., and dew or hoar frost 
deposit at, 0.035 in . 
H e r e , then, the ra infa l l of the first eleven 
months of the y e a r 1916 tots up to 29.297 ins., 
or 13 per cent, in excess of the average for the 
fu'l year during the time I have registered in 
Wil lesdcn. S o that she .abnormal character of 
this feature d u r i n g the time mi l i tary opera-
tions have been in progress is well mainta ined . 
B u t the very curious th ing about it a l l is that 
the corresponding period of 1878-1880—a time, 
certainly, in which bellicose dispositions were 
by n o means subdued, although by comparison 
quite tamo—was, one might say, quite as wet. 
I n c l u d i n g August , 1914, and November, 1916, 
for the period of comparison, I have registered 
76.128 ins. of r a i n to meet a n averago of 
59.586 ins. Personal or by proxy, a t E v e s h a m 
from August , 1878, to November, 1880, inclu-
sive, I got 76.44 ins. I find tha t at C a m d e n 
Square during that timo they entered down 
74.87 .ins. to meet a then average of 59.85 ins. 
I n the August , 1914—October, 1916, in terval 
they have registered 71.06 ins. to meet an 
averago of 48.94 ins. { T h e i r returns for Novem-
ber are not yet to hand. ) Al though I have 
notes and diagrams cover ing upwards of 100 
years for the metropolitan district , I am unable 
to p i c k out a n y other close analogy to this 
state of things. One 'would l ike to know 
whether any p a r t of the earth's surface, has 
been subjected to unusual drought dur ing the 
t ime. I f a l l the r a i n that is precipitated per 
annum has previously been raised by evapora-
t ion from our oceans, lakes, a n d rivers—if I 
get moro than my a n n u a l share, somebody 
ought to get less, or why not ? Would you 
contend tha t tho evaporat ive power of tho sun 
is some 20 per cent, greater some years than it 
is in o thers? B y this experience m y own idea, 
m a n y times expressed, is strengthened—in her 
course after the sun, through space, the E a r t h 
from t ime to time runs into meteoric matter 
in the shape of hydrogen monox ide ; and this 
is largely • why corresponding seasons so pro-
nouncedly vary. W i l l i a m G odd en. 
' " C E L E S T I A L O B J E C T S . " 
[396.]—One wishes very much that M r . M e e 
(letter 380, p. 392) would have |been good 
enough to indicate a year ago the improve-
ments he would suggest in V o l . T. of " Celes-
tial Objects ." Now i t is altogether too late. 
B u t real ly the difficulties are insuperable. T h e 
book is a classic, and one cannot alter the text 
without spoiling the book. Moreover, i t is in -
tended for a common telescope, and not an un-
common ons I t is only an introduction to 
observational astronomy, and not a history, and 
if the original aim had been departed from, then 
it would have been necessary to make the first 
volume into at least six volumes. T h e last 
edition is some twenty years old, and has gone 
through some four or five reprints since then, 
and has maintained its place in the affections 
of the ber innor for whom it, was intended. I t 
contains the work of the ablest observers with 
small telescopes, and, naturally enough, tho bo-
ginner wants to know what tlio great men of 
tho past—Dawes, Webb, W a r d , etc.—wcro able 
to seo with telescopes of tho same sizo that he 
i l work ing with. H a v i n g got beyond this stage 
h i obtains a larger instrument, and then he 
should jo in tho observing sections of the 
B . A . A . , where ho can obtain reports of the 
minutest detail, at a most reasonable price. B u t 
when wo come to V o l . X L , the facts a r c quite 
different. T h e r e is no other help for h im, un-
less ho is prepared to lay out largo sums in ob-
taining expensive works, so the only thing to 
do is to give h im a list of objects suitable for 
any aperture he may possess. H o w e v e r much 
the new edition may bo lacking, the amateur 
will , at any rate, be provided with a thoroughly 
good map of tho moon, and a good chart of 
Mars , and be instructed how to use the micro-
meter. B u t the map of the moon wi l l not 
show craters a y a r d wide, nor the chart of Mars 
any gondolas^ on the " canals ," nor wil l the 
beginner be instructed to measure stars 0.001" 
apart ! " Celest ial Objects * is just a begin-
ner's book, as m y old friend, M r . Webb, in-
tended it to be, and so it has been kept. W h a t 
th j great observers of the past saw, ho wil l find 
described, and be able to see, but it is ho use 
confusing h im with minute modern details, 
which, as the director of the L i c k Observatory 
once said, the 36 ins. was too powerful to show. 
T . E . E s p i n . 
T o w L a w , Co. D u r h a m , December 8, 1916. 
T H E O R Y O F L I G H T . 
[397.]—Mr. E l l i s o n (letter 350, p. 369) takes 
great pains to show that l ight, in abnormal 
cases, does not go in s tra ight lines. T h a t was 
never denied, m y letter being an attempt to 
show that the c u r v a t u r e of tho ba l l of a i r 
surrounding us may h a v e a n abnormal effect, 
by which means wo see the l ight of stars not 
otherwise visible to us. \ 
A s for the pinhole observations m a d e on 
November 15, soon after the conjunct ion of 
S a t u r n and Moon, they showed that though 
tho M o o n (then just risen) was distorted, dis-
coloured, .and magnif ied, yet a rather large 
pinhole gavo me a c lear , well-defined image, 
the equal i n size, clearness -and colour to the 
Moon when wel l up i n the heavens. 
T o my o r d i n a r y vis ion (lie Moon seems to 
h a v e a badly defined edge, a n d not a clean-cut 
one, as seen in the reflector or i n its finder. 
I f one eye is closed, definition is improved ; 
more so if tho pinhole is used. I f J u p i t e r is 
looked at through pinhole a olean-cut disc is 
seen, very minute , approx imat ing in size to 
J u p i t e r ' s real appearance. Thcso are observed 
facts versus l ight theory. 
M r . E l l i son ' s second tr ick recal ls another 
argument against M r . Maine ' s theory, v iz . , 
that if l ight does not t r a v e l the deflection of 
l ight b y a lens is a form of perpetual motion, 
of which the source of energy must bo in the 
lens. A s we have no evidence that a lens is 
an engine we must assume that l ight travels . 
F r a n k A t k i n . 
Ovor H a d d o n , B a k e w e l l . 
P L A N E T A R Y B R I G H T N E S S . 
[398.]—In 369, p. 389, col. 3. lines 17 and 18, 
interchange " former and " latter." Also, in 
line 14, the word " with " should be " W i t h , " 
as it begins a new sentence. I n two places for 
" he " read " we." .- C . T . W h i t m c l l . 
S O M E N O T E S O N G R I N D I N G A N I N E -
I N C H M I R R O R . 
[399.]—Perhaps " M . P . G . " (letter 351) would 
l ike some criticisms from an old hand re test-
ing and i l luminating lamp. I t is a mistake to 
n o too small a hole. Quito a large one wi l l do 
for rough work, as getting a general view of 
th.) figure of the m i r r o r during the progress of 
polishing before one begins to figure. W h e n 
figuring, such a hole as can ibe obtained by 
piercing a thin sheet of metal with a fine needle 
is very suitable, and an ordinary small lamp-
flame a good enough i l luminant. Beginners 
always think they v i l l be very, very accurate. 
B u t over-accuracy sometimes defeats its own 
object. Too small a hole w i t h a very bright 
light produces diffraction rings near the mar-
gin of the mirror . T h o tyro sees these, mis-
takes them for a turned-down edge, and forth-
with sets to work to re-grind. 
R e Turned-down E d g e . — R e - g r i n d i h g is not 
necessary, no matter how serious the turn-down. 
A n y defect produced 'by polishing can be cured 
by polishing. W e might cal l this the golden 
rule of mirror-making . I f you get a turned 
edge, a l l you need do is to break up your 
pol isher and mako a harder one. A n d it rnuy 
not even be necessary to do this. I f it is in the 
early stages of polishing, just go on. Y o u niay 
be afraid the turn-down wil l get. worse. I t wi l l 
not. P i t c h polishers are as fickle as tho fair 
sex. Y o u never can be certain what one wi l l 
do t i l l you try it. A n d you never can be sure 
that what one has done in one spell of polishing 
it will continae to do in the n e x t I t - i s quite 
common for a, polisher to produce figures r u n -
ning rapidly in the hyperbolic direction for a 
while, and then to change its mind and come 
back towards the sphere, or beyond. A n d al-
ways keep a thermometer handy. A very 
few degrees change in the temperature of tiie 
workroom wi l l make all the difference between 
the mirror going all wrong and going t i l right. 
H e a t i n g Ef fects .—Never attempt to figure a 
mirror without a sheet of cardboard, or some 
r.on-conducting mater ia l between, your hands 
and the glass. Otherwise you wi l l get into all 
sorts of trouble from irregular heating. C u t 
a circle of thick cardboard, the size of mirror , 
and with a central hole the size of the handle. 
Sl ip this on. Tho effect is magical . A n d 
again, never attempt to test Unt i l half-an-
hour after a spell of polishing. I f you do, the 
figure you wil l see will not be the true one. 
T h e friction of the tool heats the surface of the 
glass quite a l o t T h e result is that, if you seo 
a. parabolic figure just after a spell of polish-
ing and go on your way rejo ic ing , when you 
ceme back in half-an-hour you will find the nice 
paraboloid has turned into a sphere, or even 
an oblate spheroid. W h e n • a • glass speculum 
is warmer than the surrounding atmosphere, its 
correction is temporarily increased. A n d a 
very few degrees of difference makes a very 
big increase of correction. T h i s is one of the 
laws of the silver-On-glass mirror , and a know-
lodge of it wi l l save both speculum-maker and 
speculam-user a vast deal of trouble. 
l o c a l Po l i sh ing .—This is the " refuge of the 
destitute," as " H . " once truly r e m a r k e d ; and 
should on no account be attempted by the be-
ginner. I n very experienced and judicious 
hands it somecimes gives good results. F i n a l l y , 
it may be remarked on testing, that in the final 
resort results depend on the correct judg ing o f 
the shadows by .the observer's eye. I f he can-
not do that, no amount of micrometer, etc., 
will get his curves true. I had a mirror sent 
me to test some time ago, which gave (so the 
maker saidj true zonal readings a l l over, but 
would not give a decont star image. I tested 
it and found it wildly hyperbolic. T h e maker 
read his zones wrong—that was al l . I f zones are 
too narrow, they are very apt to be read wrong, 
as one gets diffraction fringes at the edges, 
which confuse the shadows. A n d do not ex-
pect to get a shadow darkening evenly all over-
a zone. T h e r e is a. difference of some hun-
dredths of an inch between the proper setting 
'of the shutter for tho inner and outer edges. I 
have known half-trained speculum workers im-
agine a turned edge where there was n o n e . 
through forgetting this simple fact. 
" M . P . G . " has not told us what was the-
width of each zone, nor the diameter of his 
inner zone. Those ore important . H e has 
certainly a b ig hump in centre of his mirror , 
but not knowing the diameter of his two inner 
zones I cannot sav whether it would be stopped 
out by the fiat. I f i t would, of course it would' 
not matter. B u t his zone 3 is too deep, 1.4 
instead of 1.28. Zone 4 is nearly right, zone 5 
is too shallow, 2.2 instead of 2.67. Zone 6 is 
less shallow, and zone 7 nearly right. H i s mir -
ror is therefore badly ringed. H e seems never 
to have looked at i t openly, i.e., without the 
zonal diaphragm on. I f he does he will see the 
rings, and a very ugly general figure if his 
zonal readings are correct. Y o u cannot make 
a mirror by zonal test alone. T h e zonal test is 
enly useful for determining the r ight amount 
cf correction. B u t you must judge of the re-
g i lar i ty of curve by a general view of the sur-
face as a whole. W m . F . A . E l l i son . 
M I C R O S C O P I C A L : P O L Y Z O A . 
(Concluded.) 
[400.]—SLIDE 8 .—Flustre l la hispida. ( L . , F l u s -
tra , c a l m ; hispidum, bristly.) T h i s creature 
belongs to tho sub-order Ctenostomata. M r . 
S a r l l has a lready described some of his own 
observations of l i v ing species of this sub-
order i n an admirab lo manner , and has thus 
considerably l ightened m y labours . F . 
h i s p i d a i s very common, o.nd when properly 
prepared and mounted as I h a v e it, i t makes 
a beaut i fu l object for transmit ted l ight. I t 
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I . iko M r . E . M . Nelson (415). I should be glad 
«oo mi illustrated description of tho Aldin 
ipbjerometer. J u d g i n g a priori , and wii l iout 
seeing it, I should bare 'been inclined to say 
that tho use of ball feet would causo the very 
error they ure said to cure—iviz., tho different 
reading of radius of samo curve, according as 
it was concave or convex. F o r a convex curve 
would make contact wi th tho feet at a point 
nearer to t.lio central screw than a concave, and 
would thus alter tho value of A in tho formula 
A a + D 3 
R = , for A is tho distanco between 
2 D 
contact-point and axis of micrometer screw. 
I t l i ink M r . .Monk (408) has failed: to notice 
one point in the. published details about tho 
newly discovered star with the big proper 
motion. Jf 1 remember a r i g h t ( I cannot, now 
lay m y hand on tho report), it was stated that 
i n 10,000 years the Mar would be at hal f its 
present distance from the E a r t h , and this would 
l.e tho nearest approach it won'd m a k e . 
W m . F . A . E l l i s o n . 
sea, . m a r l y from N . to , 3 . . from about 80 to 
180 rin'len H'lUUh qf C a p o C l e a r . I * this oano, 
therefore, the meteor appears to have been 
moving away from tho observer; .while, in re-
gard to tho ono seen by M r . Wilson, it was 
approaching directly a long the lino of sight. 
Jt would be- interesting if duplicate observa-
tions of theso objects could be obtained. 
Usua l ly tho Quadrunlid shower is very brief 
in its richer stage, but occasional meteors are 
directed f r o m tho radiant a week or more 
before and after the m a x i m u m . 
Br i s to l . W . F . Denning . 
A U R O R A . . 
[434.1—On December 22 there was a strong 
aurora l glow from about 7.45 p.m. to 8.20 p.m., 
when it became hidden by clouds and mist. 
T h e r e were no streamers visible, but a broad 
band of yellowish light .stretching at first from 
Z e t a U r s a j M.i joris , near ly as far as V e g a . A t 
3 p.m. the light seemed to be extended further 
Bast (compass direction) to about P s i Ursoo. 
T h e 23rd was a remarkable night. T h e sky 
was so light that one could hardly believe there 
was no Moon. M a n y of tho small stars of 
- 5 t h and 6th magnitude, usually visible to naked 
eye, were qtu'o impossible to discern, tho 
usually dark background of a winter moonless 
night sky being quite fight. T h i s applied to 
the wholo heavens, except in tho South; in 
tho N o r t h was a broad .(band again of auroral 
rglow, very much l ighter than on tho preceding 
day. which was distinctly visible from 7 p .m. 
to 9 p.m. L a t e r in the eivening it clouded up. 
- T h e brightest and widest portion of the band 
was from T h e t a Bodtis to jus t south of Io ta 
Draconis , but tho l ight extended early in the 
evening from Zeta Ursaa M a j o r i s just below 
I o t a .Draconis towards V e g a . A t 9 p.m. I could 
distinguish it as far as B e t a C y g n i in the West . 
T h e r o were no streamers visible, but the upper 
outline of the glow in its brightest portion 
seemed to h a v e a more irregular appearance 
t h a n on the preceding dav. I should be glad 
if any readers who were observing on this date 
(DccemlK-r 23) would lot me know if they also 
were struck by the unusual brightness of the 
sky . F i a m m e t t a Wi lson . 
•Chestnut Cottage, B a r n o t L a n e , 
£ Totteridge, Her t s , Dec . 26, 1916. 
D O U B L E S T A R S — M I R A . 
[435.]—Now that Or ion has once moro como 
into convenient observing hours, m a y I ask 
7>ossessors of 4 i - inch or l arger instruments to 
•examine S i g m a Orionis in the absonco of moon-
l ight and report a s to any fa int points vis ible 
i n tho region around, especial ly toward and 
j u s t beyond tho s m a l l narrow tr ianglo n.p. 
tho i pr inc ipa l group? A d i a g r a m or l ist of 
position angles and distances (even approxi -
mate) w i l l great ly assist. 
52 Pegas i or 0 2 483. C a n anyone oblige 
m e w i t h tho present posit ion angle and dis-
tanco of this p a i r ? I s this object at the 
ond of a r ight-angled tr iangle in the finder, 
tho / . end being a br ighter s t a r than 52, wi th 
a smal lor star a t the r ight anglo on tho n. 
S i r i u s . — T h o companion to this b r i l l i a n t gem 
was discovered, I understand, by A l v a n C l a r k 
(or ? his son) wi th a 6-inch object-glass. H a s 
i t ever been scon w i t h a smal lor apor ture? 
W h a t aro tho recognised ' magnif ications of 
n P i s c i u m and S Ce t i ? C o m p a r e d wi th these 
M i r a C e t i is now evidently on the wane. O n 
December 12 I estimated it to bo equal to 
tho formor, and should th ink tho m a x i m u m 
occurred about that time. 
. C . J . Spencer. 
H i ghf i e l d T o r r a c e , H a l i f a x . 
M E T E O R I C S H O W E R F R O M Q U A - D R A ' N S . 
["435].—Tho metcorio 6hower from Quadrans , 
whioil usually appears on J a n u a r y 2 or 3, 
scorns to have given evidence of ear ly visibil ity 
at this return. M r . F i a m m e t t a Wilson, of 
Tot tcr idge , observed a stationary meteor on 
December 26, 9h. 47m., mag. . 3. .at. tho point 
2 3 5 £ ° - r 5 2 ° —. Another unusual meteor, pre-
sumably from tho same shower, was seen by 
the R e v . W . F . A . E l l i s o n , of Fcthaixl-on-.Sea, 
W a t c r f o r d , on the samo night, at l i b . 40m., 
mov ing f r o m 5 7 ° - 5 ° to 5 7 ° - 2 5 ° . I t travel led 
very slowly, the est imated durat ion of flight 
being seven seconds. T h o object was brighter 
than J u p i t e r , a n d probably passed over the 
T H E N I G H T O F D E C E M B E R 23, 1916. 
• [437.[—Tho night of Sa turday , Docomber 23, 
1916, oertainly was the' .most extraordinary I 
witnessed for tho last fifteen years. Theo-
retically, it. ought to h a v e been one of the 
darkest of the year, with the S u n at 2 3 ° 26' 
Southern (Declination a n d on the eve of N e w 
M o o n . On the contrary, i t w'as quite brir/ht— 
much brighter, than a summer-solstice night, 
sand almost as bright as a night i l luminated by 
the Moon at first quarter I 
T h i s pecul iar brightness was a l ready notice-
ablo as soon as twil ight ought to have ended, 
because i t did not get dark as usua l . T h e sky 
then clouded over, but c leared up aga in to-
wards midnight , when it w a s brighter t h a n 
over. T h o effect was especially s tr ik ing on .the 
reduced naked-eye vis ibi l i ty of fainter stars. 
No stars under 5.5 m a g . ( H a r v a r d scale) were 
visible with tho naked oyo-,. and stars of 5.0 
mag. could only bo seen with difficulty, although 
I usual ly seo 6.0 and even'6.2 stars under fa ir 
atmospherical conditions without optical a i d . 
T h o M i l k y W a y was scarcely noticeable in 
Perseus. Cur ious ly enough, the visibil ity of 
smal l .stars in the telescope was not sensibly 
affected, a n d I experienced no difficulty a t ' a l l 
in p la in ly seeing a 12.4 mag . comparison star 
of tho H a r v a r d sequence for U G e m i n o r u m in 
the 3 i - in . refractor in Use here . 
T h e r o seemed to bo high c i r r h i f o r m clouds 
in the upper strata of the atmosphere, w h i c h 
oven looked luminous, a n d this c ircumstance 
was not favourable to tho detection of auroral 
bands o r streamers, which I fuiled to detect. 
T h e r o was certa inly no a u r o r a l arch in the 
North , a n d nothing of the k ind of the moving 
and strong auroral rave I noticed on August 26 
last between 13h. 20m. a n d 13h. 27m., a n d again 
between. 14h. 0m. a n d 14h. 10m. G . i l . T . T h e 
s k y was somewhat brighter due Nor th , but 
not much, and i t was br ight due S o u t h too, 
even a t low altitudes. 
Sunday , December 24. (was 'overcast here, 
but Monday , December 25, quite clear and dark , 
although, perhaps, not so d a r k as it ought to 
have been. , ' . 
I t m a y bo recalled that exceptionally br ight 
nights were observed i n J u n o , 1915, a t Br i s to l 
by M r . Denning , .and here {Observatory. 1915, 
J u l y , p. 305; L'Astrmmmie, 1915, October, p. 
371). 
T h o r n t o n Heath, ' Surrey . F e l i x D e R o y . 
F A I N T S T A R S . 
T433.1—Perhaps I may be al lowed to add my 
mite to the discussion on the subject of faint 
stars. F i r s t of al l tho formula for determining 
the l imit o£ any aperture is exceedingly-
simple :— ' 
L = 5 log. aperture. 
T a k i n g Pogson's scale, depending on his re-
sults that an aperture of 1 in . showed steadily 
a star of mag. 8.1, we shall have for the various 
apertures in dispute, and adding tho L i c k a n d 
Mt . Wi l son telescopes as we l l :— 
Aperture . .Magnitude. 
10 ijt. 13.1 
12 in. 13.5 
15 i n . 14.0 
24 in . „ ' 15.0 
36 in. 15.9 
60 in. 17.0 
I t is believed that half a magnitude further 
may be obtained under exceptional c ircum-
stances. 
B u t there are two factors which have 
to be taken into account. I n the case of refrac-
tors with increasing size, the thickness of the 
glass will have an important bearing, and in 
the case of reflectors there is tho size of tho 
flat. I have a recollection very many years ago 
of being told that in the case of Commons 60-in. 
reflector tho fiat was 17 ins. in diameter. I do 
not know whether this is correct, nor should I 
have remembered it, if the stated size of the 
fiat had not been nearly the size of the aperture 
of the telescope that I was then using. E v i -
dently, then, in the case of the 20-in. reflector 
we must tako from the aperture tho size of the 
flat. T h e n , again, the spectral type of star has 
a great deal to do wi th its visibil ity in tho re-
flector or refractor. I n my sweeps for red stars 
with the 17i reflector it was found to be 
almost invariably the caso that a red star was 
brighter than Ayeltt i ider'» magnitude, generally 
by half a magnitude. 
T h o wholo question of tho magnitudes of faint 
stars is a difficult one. i n tho case of com-
panions to bright stars I notice one's estimates 
vary to an a larming degree. O n the night of 
discovery it appears aa a tiny . s tar ; when one 
comes to deal with it on a second night it is rated 
as much brighter, and if the third night hap-
pens to be very clear, I should probably have:— 
1st n ight mags. 7.0, 14.0 
2nd ~ night mags. 7.0, 130) 
3rd night mags. 7.0, 12.5 
A g a i n I suspect that observer's own eyes arc 
more affected b y the spectral type than is 
usually supposed. Somo stars again, as has 
often been noted, have a s ingular intensity in 
light, so that in a largo telescope they appeal-
small , and i n a telescope of half tho aperture 
are yet plainly visible. Perhaps I may add that 
occasionally I have looked up objects for both 
M r . Stevenson and M r . Thomson , and I know 
that , they have each of them very good sight. 
F u r t h e r , as regards the Eps i lon Lyrce group, I 
do not think that the stars are good tests on 
account of the two very bright stars in the field.' 
B u t if your correspondents wi l l sweep five 
minutes following Del ta C y g n i , and exactly on 
the parallel they wi l l find a wido pair, 7.5 and 
9, th i r tyono seconds of aro apart. T h o large 
star is orange. .This pair was measured by D e m -
bowski, found also by Webb independently; M r . 
Holmes added a smal l star eight seconds from 
7.5, which escaped Dembowski and Webb. 
I found it independently wi th the 17i in . , 
and published it as a new discovery, 
being unaware of M r . Holmes ' earlier ob-
servation. B u r n h a m measured the triple 
with the 40 i . at Y e r k e s ' in 1905 on 
two nights. I n 1914 I found a new com-
panion, and measured it, and again in 1915 on 
three nights. I t is just within eleven seconds 
of tho bright star. Now, if the 10-in. and 
20-in. w i l l show this equally well, i t will be very 
interesting. T . E . - E s p i n . 
T o w L a w , Co . D u r h a m , 1916. December 29. 
S O U T H E R N C E L E S T I A L O B J E C T S . — X I V . 
CLTUS. 
[439.]—The large constel lation of the W h a l e 
contains few bright stars, considering its extant. 
Most of tho objects are ful ly dealt wi th i n Webb, 
but the following may be noted h e r e : — 
7 C e t i : Oh. 9 . 6 m . — 1 9 ° 29'. Mag. 4 68; spectrum 
M a . ; p. m. 0".007 to 2 0 0 ° . 9 . 
2 23: Oh. ] 2 . 4 m . — 0 ° 14'. Mag. 7,7, both 
yellow, 7.8, 10.1; 3 4 0 ° . 5 : 6".05. Glassenapp, 
1893. Change duo to p. m. T h e m i n i m u m dis-
tance, about 3", w i l l occur about 1940. 
, C e t i : Oh. 14.3m.—9° 23'. Mag. 3.8; s p e c 
t r u m K . 
•h 1957: Oh. 1 6 . 8 m . — 2 3 ° 34'. Mag. 7.2—7.6, 
8.6; 2 2 ° . 6 ; 6".24. See, 1897. B o t h yellow. 
2 39: Oh. 29.4m—5° 0'—6.8, 8.5; 4 5 ° . 8 ; 20".1 
(1830, fixed). L a r g e r star close double. 
82 Cet i (P . 0 . 130): Oh. 32.2m.'—25° 19'. M a g . 
5.71; spectrum K ; p .m. V.3SG to 90.4. H a s a 
large paral lax 0*.3G0 (9.5 l ight-years) . One .of 
the nearest stars. A b inary with a period of 
24 years (Ai tk in) . Semiaxis 0".C6. Direc t 
motion. Per ias tron 1899-7 (1913?). 6.4, 6.5; 
109 . °6 ; 0".86. 1913. U n i o n Observatory of 
South A f r i c a . 
16 C e t i ; Oh. 35.Gm.—4° 64' (b 323). A wide but 
beautiful doublo, 6.2, 8.7; 2 8 9 ° . 9 ; 6 5 \ 1 . 
£ C o t i : Oh. 3 8 . 8 m . — 1 8 ° 32'. Mag. 2 2 4 : spec-
t r u m K . Brightest s tar—Dipbda . 
L a i . 1458: Oh. 4 7 . 3 m . — 2 3 ° 9'. Mag. 7.0. 
C . p. m. 0".27 to 194° .0 . 7.2, 8.2? 2 6 9 ° . 6 ; 2'.25. 
See, 1897. Dis tance decreasing. 11m. 36". 
South preceding. 
2 91: l b . 2 . 1 m . — 2 ° 16'. Mag. 6.8. B o t h 
yellow. 7.2, 8 .2; 3 3 l ° . 7 : 4".05. H a v e r f o r d 
1892.8 ( 3 2 8 ° . 3 ; 4".01; 2 1821). B i n a r y ? 
T) C e t i : l b . 3.Gm.—10° 43'. Mag. 3.60; spec-
t r u m K . S m . , 1838, gives 9J at 310°,7 ; 239".0. 
37 C e t i : l h . 9-1 i n . — 8 ° 28'. Mag. 5.0. C . p . m . 
0".291 to 16° .3 . W i d e but interes t ing; 5 . 0 , 8 . 2 ; 
8 3 1 ° . 4 ; 49".7, Pu lkowa 1884. F i x e d ; colours fine 
pale yellow and l i lac . North preceding is 2 101 
—7.5, 9.5: 3 4 2 ° . 3 ; 22".3, G l e d h i l l , 1874. Pro-
bably fixed. 
42 C o t i : l h . 1 4 . 7 m . — 1 ° 2' (2 113) 6.2, 7 .2; 
3 5 1 M ; 1".53. 1912, according to F l a m m a r i o n ' s 
Annuaire. B i n a r y , but slow—about 1° in three 
years. 
h 2036 : l h . 1 5 . 1 m . — 1 6 ° 20'. Mag. 6.3. A fine 
bi l iary pair , and found a little north of a l ine 
between j9 and r Ce t i . 7, 7.5; 1 0 ° . l ; 1".75. 
1909-8. F r o m the Annuaire of F l a m m a r i o n . 
Y e l l o w . 
h 20-13: l h . 1 7 . 7 m . — 1 9 ° 36'. Mag. 6.9. Double 
7.0, 9 .4; 74°.9; 5".59. See, 1S97. Between $ 
and xi Cet i . . 
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is a r r a n g e d , 
the s k i n of 
T h e fin 
a s tout 
>i the cr 
i e n t jo in 
I t m a y b e, wr i tes 'G-. J . 
Ie diff iculty ; 
lvnnk on to 
e lower hal f 
; . a too ev i -
upper hall'! 
' a g ibbon 
monkey , an anthropoid of very h u m a n appear-
ance i nhab i t ing the forests of Borneo and 
S u m a t r a — a Leas' , w h i c h the inhab i tant s of 
ne ighbouring is lands, h a v e used as a fake I 
f r o m t ime i m m e m o r i a l . P u r c h a s , i n h i s p i l - | 
gr imnge, thus speaks of those in J a v a at 
the end of the s ixteenth c e n t u r y : ' H e r e are 
l i t t l e apes , m u c h resembl ing men i n the ir 
countenance , which they used to preserve 
w i t h cer ta in spices and sel l them to m e r -
chants to be c a r r i e d over the w o r l d as t h e 
bodies of l i t t le m e n ; h a p p i l y the on ly t rue 
pigmies the wor ld y i e l d e t h . " O i r contem-
porary t h i n k s i ts correspondent is spoofing i t 
— o r .has been spoofed—though one w o u l d 
h a v e thought t h a t a . m a r i n e , not to s a y an 
R . E . . would k n o w a m o n k e y f r o m a m a i d , 
even if she were only a m e r m a i d . 
T h e M a n c h e s t e r E d u c a t i o n Commit tee on 
M o n d a v decided to increase the s a l a r y of 
O n p. 35, N o . 2,707, i n the l a s t p a r a g r a p h 
but one of o u r report of the B r i t i s h A s t r o -
n o m i c a l A s s o c i a t i o n , b y a. s l ip of the pen an 
anecdote to ld b y M r . M a u n d e r w a s ascr ibed 
to S i r George F o r b e s . I t should h a v e been 
cred i t ed to . P r o f e s s o r George F o r b e s , the 
author of the recent ly p u b l i s h e d l i f e of S i r 
D a v i d G i l l . O u r apologies are due to both 
gentlemen a n d .to M r . M a u n d e r . 
»'1 
[We do not hold ourselves responsible for tire opinions 
of tmr Correspondents. The Editor respectfully requcJs 
that all communications should he drawn up as brief y 
OS possible.] 
All communications shouldie addressed to the EDITOR 
of the EscT.isH MECHANIC, Efinoham House, 1, Arundel-
street, Strand, London, W.C. 
T I I E G R E A T S U N S P O T S . 
[78.]—The enclosed drawings were made wi th 
a 3-iri. reflector. A s readers of " Ours " wi l l 
have observed, tho group of spots was quite 
fol lowing is the mean of the measures for two* 
n i g h t s : — • 
Angle . Distance. Magnitudes . 
209° .9 1".73 9.2, 9.4. 
I t seems curious that although Algo l has been 
so much observed, yet so f a r this p a i r has 
apparent ly escaped attention. 
_ \ V . M i l b u r n . 
T o w L a w , F e b r u a r y 16, 1917. 
B E T E L G E U S E — A L D E B A R A N . 
[81.1 — H e r e w i t h are l ight - est imates of a 
O n o n i s from November, 191G, to F e b r u a r y , 
1917 :— 
^- on / ff* , T, OA ^ r f f r v Comparison s tar s : Nov. 2 0 - 0 . 0 Dec . 3 0 - 0 . 5 5 A l d e s b a r a c . P o U 
2.1-0.55 J a n . 3 - O . w | C a s t o r i P r 0 C J 0 C i , 
lb—v.f >-FU g el .R.K.P .mag3. 
used. . (Aldebaran 
est., see below.) 
B r e a k s in dates owing to moonl ight and bad 
woather. No certain var iat ion can be deduced , i 
T h e star seems to have been steady at about 0.6 
mag. 
Aldebaran. — T h i s star is generally p la in ly 
.brighter, at any rate to m y eyes, than its l l . H . P . 
mag. (1.1), and is probably variable . O n eaoh . 
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T H E G R E A T S U N S P O T S . F e b r u a r y 7-10. 
Professor M i l e s W a l k e r , professor of electri-
c a l eng ineer ing a t the M u n i c i p a l S c h o o l of 
Techno logy , f r o m £ 6 0 0 to £ 1 . 2 0 0 a year . 
S i r A l e x a n d e r P o r t e r sa id Professor W a l k e r 
h a d been offered a post a t . £ l , 8 0 0 - a year , 
but he pre ferred to r e m a i n a professor. M r . 
J . M a x w e l l G a r n e t t , p r i n c i p a l of the School 
of Techno logy , said M r . W a l k e r was the most 
d i s t inguished professor of e l ec tr ica l en-
gineer ing i n this country , and w i t h i n a fow 
v e a r s thev would h a v e to offer salaries o f j 
£ 1 , 0 0 0 to* £ 1 . 5 0 0 a year for the r i g h t type 
of m e n for their w o r k . Professor W a l k e r 
w a s appointed in 1912. H e h a s invented a j 
number of improvements in e lec tr ica l 
m a c h i n e r y , a n d is consul t ing designer to the 
B r i t i s h Wes t inghonse C o m p a n y . 
T h e dea th i s announced in Sciaice, at the 
age of 105, of M r . J o h n F i n l a y s o n , a f ter 
whom F i n i a y s o i i R i v e r a n d F i n l a y s o n L a k e , 
in Y u k o n T e r r i t o r y , were named. F i n l a y s o n 
was a goldininer i n C a l i f o r n i a and Oregon j 
unt i l he w a s e igl i ty-s ix years o ld , and t h e n 
did m u c h pioneer explorat ion work in B r i t i s h \ 
C o l u m b i a and Y u k o n T e r r i t o r i e s 
visible to the naked eye at sunrise and sunset. 
T h e clouds which bridgo tho umbra? of the 
main spots moved with great rapid i ty . 
O n tho_ last d r a w i n g a rotary disturbance 
shows quite c lear ly . I t has been est imated 
that the whole group was 125,000 miles across, 
and occupied a n area of 3,500 mi l l i on square 
miles. . R o b i n H i l l . 
Bed-ales, Petcrsf ie ld . 
[79.]—On the 7th inst. two large sunspots 
were vis ible to the naked eye in L o n d o n . 
About hal f an hour before sunset they gave 
the impression of two d a r k objects pass ing 
across the sun's face. A u s t r a l i a n astronomers 
report them to be about 2.000 mil l ions square 
miles in extent. W . D . Verschoyle . 
A D O U B L E S T A R I N F I E L D W I T H 
A L G O L . 
[80.]—On FeHi-uary 3. M r . E s p i n picked up 
a neat little p a i r in lield wi th Algo l . I t - i s 
13 minutes of are from Algol , in the direc-
tion of 229° . T h e star is B . U . + 4 0 ° . 6 7 0 . ' T h o 
occas ion, therefore, that it was used as a com-
parison star its brightness was first independent ly 
estimated. Be low are the results :— 
Nov. 20—0.94; 24—0.8; 2G—1.0; D e c . 20— 0.S ;. 
J a n . 2 0 - 0 . 8 ; 2 7 - 0 . S ; F e b . 9—0.75. 
A l . K ing . . 
[82. ]—Januai 
opot 
of J a n u a r y 28. 
J U P I T E R . 
• was the worst month for 1 
ever remember. F r o m L'-eern-
ry 30 I did not have one n ight 
ory, so can add littlo to M r . 
: No. 35. O n F e b r u a r y 4 I 
tude_ of tho centre of the B e d 
, wfuch agrees wi th h i s est imate 
T h e preceding end of the S o u t h 
Trop ica l Disturbance seemed to me to L i v e 
reached the fol lowing shoulder of the B a y , hut 
definition was very bad, and possibly n.y esti-
mate of its longitude (137.7 J) was not very 
reliable. A t the preceding shoulder « ! the 
R . S . B . there was a faint wisp across the sone. 
and perhaps some slight shading, but I could, 
see as yet no sign of darkening in the S o u t h 
Temperate Be l t above the R . S . B - , which might 
he can-oil b y the dark matter composing t h * 
S. Tropica l Disturbance flowing round the B a y -
I limg la 
Di visit 1 
6 E N G L I S H M E C H A N I C AND W O R L D O F S C I E N C E : No. 2809. JAN. 24 , 1919 . 
T h o fiftoenth a n n u a l mee t ing of the L i v e r -
pool Microscopical Soc ie ty was held a t the 
R o y a l Ins t i tu t ion , Co lqu i t t S tree t , l a s t week, 
M r . J . T . N o r m a n - T h o m a s pres id ing over a 
Large gathering of members and thoir fr iends . 
Repor t s showed tha t the society was doing 
excel lent work. A f t e r tho election of officers 
and counci l for this session, M r . N o r m a n -
T h o m a s d i s tr ibuted the first b a t c h of the 
medals commemorat ing the society's jubi lee . 
T h e Pres ident-e lect ( M r . C . H . H e s k c t h 
W a l k e r ) was then conducted to the c h a i r , a n d 
a h e a r t y vote of thanks , proposed b y M r . J . 
D . M a c p h a i l and seconded by M r . W . N a r r a -
tnore, was accorded to the r e t i r i n g Pres ident 
for h i s two y e a r s ' useful work for the society. 
T h e r e was a n interest ing d i sp lay of exhib i t s 
under tho numerous microscopes, a n d a col-
lect ion of curios a n d other objects of in-
teres t . Demonstra t ions were also g iven b y 
M r . J o s e p h M a r p l e s of s y m p a t h e t i c sound 
v ibrat ions by the a id of the C h l a d n i sound-
lates and h m n i g ' s tun ing- forks , and b y M r . 
. M . L a m b of the use of the scleroscope w i t h 
reference to metals . • 
W e have read w i t h p leasure a n d profit , as 
w i l l a l l readers who get i t , " R u d i m e n t s of 
H a n d i c r a f t , " b y W . A . S. B e n s o n , M . A . 
( L o n d o n : J o h n M u r r a y , A l b e m a r l e S tree t , 
W. la.) I t s a i m is to demonstrate t h a t — j u s t 
a s there is a n a r t of a r i t h m e t i c , w h i c h is 
taught by itself , independent ly of a l l forms 
of business, domestic or commerc ia l , to 
which it m a y a f t e r w a r d s be apticnble , so " if 
wo are to approach tho ideal of R u s k i n of a 
l iberal education 'founded on r i g h t aiandi-
c r a f t , " w e m u s t l ay the foundat ion on a 
courso of oxercises combined not only to 
develop sarenaea of eye , and the touch of 
s k i l f u l hands , b u t also to s t imula te intel l igence 
b y m a k i n g c l ear the re lat ion w h i c h drawings 
and w r i t t e n words , together w i t h the 
princ ip les of n u m b e r and other rud iments of 
acienco, boar to the actions set for per formance 
Recognis ing tha t the only m a t e r i a l we can 
uso for such p r i m a r y exercises is wood, M r . 
Benson gives us a series of T a s k s , not such as 
tho j o i n e r or a n y other w o o d w o r k e r would 
essay, b u t s u c h as m a y bo in terwoven be-
tween the other i tems of tho genera! education 
of ch i ldren between the ages of eight and 
twelve , a n d cons iderably before the average 
t i m e for espccial ised o r technica l t ra in ing . 
T h e n follow sidvice on the necessary mater ia l s , 
tools a n d equipment , for series of sections 
doahng w i t h w r i t i n g , drawings , and the m a k i n g 
of s implo art ic les such as crates of rough laths" 
garden labels , brackets , a s m a l l table , book-
shelves , garden frames , etc. T w o appendices 
follow deal ing w i t h pa int ing and s ta in ing , and 
a few exper iments i l lu s t ra t ing the s t r u c t u r a l 
appl icat ion of the mater ia l s used in the pre-
ceding'exerc i ses . E v e r y parent of boys w i t h 
mechanica l apt i tudes should buy this booklet , 
and toachoM-s^ of technical inst i tutes , schools of 
art a n d design a n d the l i k e w i l l find in i t 
much tha t wi l l interest and benefit them. 
A proposal to construct a sh ip c a n a l for 
•South Y o r k s h i r e — f r o m Sheff ie ld or D o n c a s t e r 
to Goole o r d irec t f rom Doncas ter to the 
T r e n t — w a s discussed a t a meet ing a t D o n -
cas ter last S a t u r d a y . T h e Corporat ions of 
(Sheffield, R o t h e r h a m , Moxborough , and D o n -
cas ter w e r e represented, together w i t h col-
l iery companies a n d landowners . I t w a s 
stated tha t there would .be great engineering 
diff icult ies . A D o n c a s t e r and Sheffield C o m -
mittee was appointed to get a report from an 
eminent engineer. I t is desired to combine a 
drainage scheme w i t h tho cana l projec t . 
I n December , 1917, the I n d u s t r i a l R e c o n -
s truct ion C o u n c i l was founded as a propa-
gandist body for the encouragement of the 
T r a d e P a r l i a m e n t movement a n d for the 
education of the business and general com-
m u n i t y to a new conception of i n d u s t r y . A 
r e p o r t j u s t issued, deal ing w i t h tho first y e a r ' ; 
work, shows tha t great success has attended 
the efforts of the C o u n c i l , a n d t h a t the move-
m e n t for indus tr ia l se l f -government has made 
real progress. T h e r o is h a r d l y any trade , it 
is dec lared , t h a t has not accepted the under-
ly ing pr inc ip l e of the W h i t l e y R e p o r t , and 
th" Oottftef] '""W forward with' every hope to 
the es tabl i shment of a complete sys tem of 
i n d u s t r i a l se l f -government , w h i c h w i l l enable 
B r i t i s h i n d u s t r y to compete f a i r l y a n d sue-
oeesfttrly w i t h that of any other nation in 
the w o r l d . A n appea l is made for f inancia l 
help and persona l service to c a r r y on the w o r k 
of the C o u n c i l , whoso offices are a t 2 a n d 4, 
T u d o r S tree t , C i t y , 
T w o U n i v e r s i t y Professors , MT. H . J . W. 
H e t h e r i n g t o n , of the U n i v e r s i t y College, 
S o u t h W a l e s , a n d M r . J . H . M u i r h e a d , of the 
U n i v e r s i t y of B i r m i n g h a m , h a v e combined to 
enl ighten the ir readers on the n a t u r e a n d 
purpose of the organisat ion of m a n k i n d into 
communit ies in a vo lume j u s t publ i shed by 
Messrs . George A l l a n a n d U n w i n . T h e 
v iew of the authors seems to be t lmt 
man is independent of a id other t h a n t h a t 
w h i c h he finds in his own reason and w i l l . I n 
the chapter on " M o d e r n Condi t ions as they 
Affect the F a m i l y " Professor M u i r h e a d tells 
us tha t to -make t h e s a c r a m e n t a l charac ter of 
marr iage " depend on the authent icat ion of a 
C h u r c h , J e w i s h or C h r i s t i a n , Catho l i c or P r o -
testant , is to fa l l h a c k on the old idea of 
magic and of ' corpora te ' rel igion i n the 
worst sense of the w o r d . " T h a t gives his 
point of v i e w — t h e point of v iew from which 
he discusses questions such as the l imitat ion 
of tho fami ly . H i s remedy for the im-
perfections of the fami ly as a n ins t i tut ion is a 
better sy s t em of c i v i c educat ion . T h e chapter 
on the I n d u s t r i a l S y s t e m c la ims tha t " it is 
our business resolutely a n d a t every stage to 
control by reference to e th ica l s tandards both 
the organisat ion of indus try itself and the re-
lation of i n d u s t r y to the w i d e r l ife of the 
c o m m u n i t y by t h e a d m i n i s t r a t i v e funct ion of 
tho S t a t e . " 
I n f l u e n z a , s tated S i r R . A r m s t r o n g - J o n e s , 
a t G r e s h a m Col lege las t F r i d a y evening , 
came l ike a k i n d of w a v e every twenty or 
t h i r t y y e a r s , a n d was dangerous r a t h e r for 
its complicat ions t h a n in itself. T h e disease 
h a d a l w a y s adapted itself to the t r a v e l l i n g of 
mankind a n d the r a p i d i t y of the means of 
communicat ion . I n C e n t r a l A s i a i ts pace 
corresponded to tha t of a c a r a v a n , in E u r o p e 
a n d A m e r i c a to t h a t of an express t r a i n , be-
tween continents to t h a t of ocean l iners , and 
in other places to t l ia t of an aeroplane. I t 
was conveyed by " d r o p i n f e c t i o n " — m o i s t u r e 
breathed into the a i r , a n d c a r r y i n g germs. I t s 
baci l lus was extremely m i n u t e , only one fifty-
thousandth p a r t of a n inch in size. A s early 
as 1566 there were records of a disease then 
cal led " S p a n i s h s i ckness ." T h e first use of 
tho name " inf luenza " was i n I t a l y in 1740. 
>—3 O Oo—< 
Antisept ic V a l u e of 1'eu.t.—Peat produced by 
tho decomposition of sphagnum moss is so 
antiseptic and absorbent that it may bo used 
as a orossing for wounds, uud is a n excellout 
.substitute for medicated cotton. T h i s fact has 
been recognisod for some time in E u r o p e , 
where s p h a g n u m moss is now extensively used 
in preparing surgical dressings. Acco id ing to 
P r o f . Soper, thero a r o largo tracts of spltag-
num bog in the northern counties of Minne-
sota, Wisconsin, and M i c h i g a n , also in M a i n e , 
and some is found in N o w Y o r k and P e n n -
sy lvan ia . N o deep excavat ion would bo neces-
s i t y , for immense quant i t ies of s p h a g n u m can 
bo taken from tho upper parts of tho deposits. 
—Coal Age. 
Se len ium as a Decolor is ing Agent in G l a s s . — 
Glasses decolorised by means of selenium a r c 
moro br i l l iant than s i m i l a r glasses decolorised 
by means of manganese or n i c k e l oxides, but 
acquire a brownish tinge on ' prolonged ex-
posure to b r i g h t sunlight. T h o decolorising 
action is duo to the presenoe of minute par-
ticles of se lenium which tend to give a red 
colour to tho glass and thus neutral ise the 
ifaint green colouration due to iron . Se len ium 
is_ readi ly oxidised, and hence c a n bo used 
with advantago only i n the absence of oxidis-
ing agents (nitre, eta.), preferably arseni c 
trioxido is added us a reducing agent. W h e n 
sodium selenito is used, this is decomposed 
with l iberat ion of selenium dioxide, and the 
latter is reduced to se lenium either bv tiho 
arsen ic trioxido or by tho furnace gases. T h e 
colouring effect of 1 kilo, of i r o n o x i d o can bo 
neutral ised by 0.203 g r m . of selenium. F o r 
ordinary glass of good quality 0.1 grm. of 
se lenium o r 0.2 g r m . of sodium selonite may 
bo used for 250 kilos, of glass. T h e portion of 
tho glass batch conta in ing tho Boleniiim "hou'd 
1M» luMed to the pot at tho neeend f i l l ing on. 
Glass decolorised by selenium in«y usually be 
rrs'oL'nisMxl by f t l bri l l ianeo ami -by the reddish 
tinge i t acquires on prolonged heating.—JVofe 
in Jour. Sor. Chem. /rid. on a wiper by TV. 
7V'.inI/Iel in Krram. 7fu/id, 
A N E W V A R I A B L E S T A R I N L Y R A . 
[1.1—This Star is mentioned in " Celest ial 
O b j e c t s " under the description of W e g a , in 
the new edition. V o l . J I . p. 166. I t is 1° 
north, and is E s - B i r m . 555. P l a c e for 1900, 
18h. 34.8m., N . 3 0 ° 35'. I there stated it to !o 
irregularly variable . I t was first noticed by 
D ' A r r e s t as hav ing a magnifk-ent th ird type 
spectrum. Once or twice in -1886 and 1833 I 
suspeoted bright lines. I t is not in Arge-
lander's " U r a n o m e t r i a N o v a , " but was seen 
with the naked eye by Hois . T a k i n g the magni-
tudes of eight other stars in the vicinity •-
tooted by Hois , as given by the H a r v a r d 
Photometric results, I find that Heis 's fai-.it 
/ T w o * . 
stars about here equal 6.29. I n V o l . X X I V . 
of the " H a r v a r d A n n a l s , " tho photometric mag-
nitude is g iven as 597. a n d in V o l . X . L V . as 
6.14, Backliouse has adopted 5.9. I made 
observations of it with a pair of field-glasses t» 
1916 on 37 nights between Ootober 3 an_, De-
cember 26. I t apparent ly brightened f i<m 
6.6 to 6.2 (October 14), faded .slightly, and 
remained about 6.4 ti l l the end of the obser-
vations, December 26. I n 1917 no observa ; 
tions were made of it , but work was re iBne 
in 1918, and estimations of magnitude v. • ••• 
made on forty-nine nights between Bepteon •• 
24 and December 31. T h o s t a r * o l a v * 
been near min imum in the middle o^ OcWber, 
and at a m a x i m u m in tho first week of ' 
cemiber, the min imum magnitude being 6. i . 
and tho max imum 6.25. I t is probably an 
irregular variable l ike R L y r a : HO tho same 
constellation. I may add that ph-togwiphs taken 
elsewhere confirm tho variat ion. P r o m the 
diagram given herewith , the star, and tne c<m-
•i>axison stars, wi l l bo easily identified. 
T . E . E s p m . 
T o w L a w , C o . D u r h a m , 1919 J a n . 17. 
J U P I T E R . 
12.1—In reply to M r . H a r o l d T h o m p s o n , I 
fear I am unable to materially add to his 
observations of the " S . T e m p . Disturbance 
on J u p i t e r . I havo been t iming three points 
or spots in this region, but only during reeeirt 
weeks. T w o of these six>ts aro probal 
the ends of tho " D i s t u r b a n c e " to which h e 
refers. I had thi* region under observation 
th i s Kwrfning, and obtained longitude 284.9 
Sys . I I . , for tho P . E . , and for a bright spot 
at its termination, longitude 3 3 5 ° . I - -
interested to know if this identify-a! ion a cot 
reot. I s thero not an orror in tho longitude* 
giivon for tho P . E . in M r . Tbompson's tetter; 
as printed, it shows an incre i - ing longitude 
to tho extent of 3 ° in twelve d i v a . 
F o r the white N . T r o p i c a l Spot I failed to 
seuuro transits during October; in fact, di i l 
little observation, bad weather and absence 
from home preventing. 1 did, however, 
secure observations in Augus t and September, 
and aftor M r . Thompson's remarks feel less 
diffident in l inking them up with .the later 
observations. I now feel tho following to be 
safe as far as identification is concerned: — 
A u g . 21, 1918, L o n g . = 3 2 3 ° . 6 , to Nov . 8. 1913. 
L o n g . = 302° . Period 9h. 55m. 29.36s. 
Nov, 8, 1918, L o n g . = 3 0 2 ° , to J a n . 18. inifi . 
l iong.^276". I W M 9h. SSm. 25.54s. 
I t will he noted' that this it in agreement 
with the ttfveku-ation suggested by Mr 
Thompson. 
I hone that a good number of " O u r " 
readers were on duty on tho evening of the 
s 
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clock is set originally to G r e e n w i c h M e a n T i m e , 
or to some time differing from tins by a number 
of complete hours, and when the ship enters 
a new zone the clock is altered by one hour, 
and there is an indication on the clock of the 
number of tho zone the ship is then in. I t is 
clear that by applying the number of the zone 
—that is, by adding or subtracting, according 
a s it is plus or minus, to the hours of the clock— 
the result gives the Greenwich T i m e , so that 
the time shown in this composite way by all 
ships at_ sea is identical at any moment, and 
such a difficulty as that mentioned earl ier would 
not ariso. I t does not matter if the clock is 
not altered precisely as it enters a new zone— 
the al terat ion may bo made a t such a moment 
as is convenient for the l i f e on board s h i p ; but 
tho zone-indicating number keeps th ings-r ight . 
T h e m a i n purpose of the scheme is uni formity 
and accuracy i i i the compi lat ion of records and 
statistics. 
I t may please " A : E . S."- {letter 131) and 
others to know that one paragraph of the 
A d m i r a l t y M e m o r a n d u m r u n s : — ' " T h e r e is no 
advantage' in introducing S u m m e r T i m o on the 
high seas, and this system has no place in the 
scheme." 
T o " A . E . S . " T h e r e is an excellent book 
on the iRoyal Observatory, Greenwich , by M r . 
E . JW. Maunder , .published (1900) by the 
Rel ig ious T r a c t Socioty, Paternoster R o w . 
T h e r e are descriptions of the observatories of 
other countries in various places, but I fear 
that most of these are inaccessible. 
T o Miss G r a c e Cook (letter 141, p. 126). T h e 
transcript of the K M l f a on a Hydrce in B i r -
m i n g h a m and E s p i n ' s Cata logue of R e d Stars 
(Cunningham Memoirs, No. 5) is as follows:— 
Schje l lenrp's Notes: " S u f i (middle of tenth 
century) red. T h e Chinese call this the R e d 
B i r d . Perhaps it was former ly redder ." 
Birmingiham's Ofce.: pa le yel lowish red. 
Adrift, Obs. : 1878. December, r u d d y ; 1385, 
F e b r u a r y 25, fine orange ( E s p i n ) ; 1882-1885, 
full orange (Gemimill); 1S86. M a r c h 5. brilliant 
orange ( F r a n k s ) . T h o star is called V a r i a b l e 
i n the magnitude column, but i t does not occur 
. i n tho H a r v a r d Catalogue of V a r i a b l e s (Miss 
Cannon's ) , nor in D r . Chandler's I n the R e -
vised H a r v a r d Photometry its magnitude is 
2.16 and its spectrum K 2 T h e r e does not seem 
to be m u c h reason for th ink ing that i t is vari -
able 
Al total rainfal l of near ly 3 inches in M a r c h , 
which is about twice the .average, seems worth 
mentioning. • T h i s was tho amount recorded by 
tJio gauge on the ground a t Greenwich dur ing 
the past month, and i t makes the total for the 
quarter 7.7 in. W h i l s t on the subject pf r a i n -
f a l l , I 'take the opportunity to mention a statis-
t ira l paper received not long ago from M r . 
W . C . N a s h , a former chief of the Meteoro-
logical Depar tment a t Greenwich , on the 
diminution of recorded rainfa l l w i th elevation. 
A t Greenwich thero are r a i n gauges at var ious 
heights from the. ground u p to 50 feet, and 
the record of the high gauges is less than that 
of the ground gauge—progressively less as tho 
height increases, the total record for 
that a t 50 feet be ing -about two-thirds 
that of the ground gauge. Of couse this 
fac t was a lready known ; but this investigation 
exhibits some interesting details. T h e diminu-
tion is less in the summer months than in the 
winter ; for instance, tho gauge 50 feet high 
records a percentage of about 55 from 
iJ.-'.ember to M a r c h , a n d 73 from J u n e to 
August . T h e total annual rainfal l (average for 
40 years) at different elevations are in per. 
cent-ages'of the total of the ground gauge: — 
10 feet, 97.5; 22 feet, 89.7 : 38 feet, 79.7, and at 
50 feet, 64.5. 
T h e fact can be explained by assuming that 
the raindrops, on reaching the more h u m i d 
ntntta near the earth, take up moisture by at-
traction. 
M a n y readers wi l l regret to hear of the 
death of M r . Newbegin, sen. (G. J . ) , which 
happened rather suddenly a few days ago. 
E a s t e r day has not fallen on A p r i l 20 since 
1862—57 years ago. B u t it will "be on this 
date in 1924. and again in 1.930. A f t e r this the 
interval will be 73 years, and the next occasion 
when A p i r l 20 wil l be t-ho date of the festival 
will be in the year 2003. H P . Holilis. 
L U N A R P H E N O M E N O N — J U P I T E R . 
T159.")—The lunar phenomenon recorded bv 
" A . E . S . " (letter 1311 was seen from here. I t 
was first noticed shortly before 7 p . m . i.i.nd por-
si-te-1 unti l about 7.30, fading wi th the incrense 
of a't.itude of the moon. T h u s f a r I have not 
found anyone who has observed such an effect 
previously, nor can I find such recorded, so I 
presume tlutt the occurrence is one of gre'«t 
rar i ty . I t is to bo hoped that obhers will 
reepoad to the suggestion of " A . E , S . " and 
report, with a view to establishing tlie gco-
gj-linllKial oxtmifc of i U vUibility, 
M y last letter (120, on page 105) contaius a 
blunder that w i t h J u p i t e r observers can scarcely 
(have passed unnoticed. I attributed tin" 
S y s t e m I . ra te of rotation to a " s n o t " on the 
south edge of the South E q u a t o r i a l Be l t . T h e 
mistake is so palpable that I cannot venture on 
a n explanat ion , but simply offer an apology. 
A' corrected letter was forwarded, but appar-
ently did not reach the oflice in t ime to serve 
its purpose. 
T h e correction places the " s p o t " referred to 
in longitude 6 1 ° . 5 , System I I . , and identifies 
it. w i th an object observed on F e b . 21. T h e r e 
is a s imilar m a r k i n g in longitude 135° (abt.). 
T h e observations of these spots 'are not 
sufficiently numerous to uS'low a satisfactory 
rotat ion period to be computed, but a j>eriod in 
excess of tho System I I . rate seems indicated. 
T h e period of this belt has varied wi th very 
wide l imits w i t h i n recent years , r is ing to 9 h. 
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55 m. 47 s. (abt.) in 1913, a n d fa l l ing to 9 h. 
55 m. 26 s. (aibt.) in 1910 and 1916. 
E a r l y i n the present " opposition " M r . 
Stanley Wi l l i ams ventured to suggest that in 
the courso of a few months the N . E . B . would 
loso its then pronounced red colour. T h i s pro-
phecy is being fulfilled, as every observer of 
J u p i t e r ;will readily admit . 'Four years ago the 
R e v . T . E . R . Phi l l ips , discussing periodic 
changes in belt colours, made comparisons of 
the colour changes of the N . E . B . and S . E . B . 
Adopt ing a method previously adopted by M r . 
S. W i l l i a m s , he gave a numerical value to the 
degree of redness of the two belts, zero indicat-
ing a- m i n i m u m of redness, whilst six indic-iito/3 
a m a x i m u m : these values were then plotted 
with t ime. 
I have meoently taken these values, and 
adding to them my o w n observations to date, 
boon* plotted them, with the interesting result 
indicated in the enclosed chart . 
T h e wlay that redness is assumed by one bolt 
las it declines i n the other is very c learly in-
dicated ; also that the variations seem periodic 
with interva'ls of about three years and BOVCTI 
months. T l i a t the pronounced redness of the 
N . E . B . toward the end of 1918 is now declin-
ing is certain, a n d it w i l l be interesting to 
watch the change in the S. E . B . that may reason-
ably be expected—tliat should, in fact, not be 
long delayed. 
l . h a v e .recently been looking up some of the 
early observations of $ Aurigie , and may con-
tr ibute a note thereon in due time. I refer to 
the matter here more part icularly to rai^e a 
question of -pnactieal importance to observers, 
and aris ing from the fact that tho eagle-eyed 
observer, the R e v . Dawes , was not only a k"cn 
observer of difficult double and other stnrs, but 
also a n abseirver of the .Sun. .For my own part 
I have consistently• left tho S u n alone, tinder 
the impression that solar work must be pre-
judiori l to mainta ining the eye at its best for 
very faint objects in the night sky. M y ques-
tion is, A m I adopting a needless precaution ? 
Br i s to l . F . Sairgont. 
T H E R E D B I R D , A L P H A I I Y D R . E . 
[160.]—In answer to Miss A . G r a c e Cook 
(letter 341, page 126), the star is No. 295 in 
C u n n i n g h a m Memoirs of R o v a l I r i s h Academy, 
No. V . 
Ksoin makes it (1878, Dec.) r u d d y ; (1885. 
F e b . 25), line o r a n g e : and F r a n k s (1880, 
M a r c h 5), br i l l iant o r a n g e : Gou ld , in tho 
" U r n n o m c t r i a A r g e n t i n a , " calls it red. Secehi, 
i n . " R u g l i S p e t t r i , " yellow. K o n k o l y (1384. 
M a r c h 16h g i l b (— yellow). S p e d nun" in I I I 
by Dun<-r, who says, " Superb, and of must 
pure type." F o r the Rev i sed H a r v a r d Photo-
metry tho spectrum is K 2 , and tho photo-
graphic magnitudo is 2 lugs, fainter than th«r 
visual . I t is not given us variable there. 
W i l l i a m Mi lburn . 
T o w L a w , Co . D u r h a m . 
T H E W E A T H E R I N M A R C H , 1918— 
K K R A T U M - A F O R E C A S T . 
[161.]— R A I N F A L L . 
Greates t 
T o t a l . No. F a l l in 21 
Stat ions . Inches , of bourB. 
days . Inohes . Date . 
L o n d o n (Holborn) . 2.98 . .1*7 . . 0.03 . . 5th* 
( L e w i s h a m ) 8.52 . . 23 . . 0.S0 . . t t h 
Tuubr idge W e l l s . . 4.52 . . 38 . . 1.22 . . 5th 
W o r t h i u g f 4.04 . . 39 . . O . ' J C . . 5th 
Stow - ou - the-Wold 4.78 . . 19 . . 1.16 . . 19tb 
O a k h a m 3.73 . . 22 . . 0.85 . . lUth 
Moretonhampsteaa. 4.99 . . 2-! . . 0 03 . . 5tb 
Ioplepen 4.85 . . 2 1 . . O.bO . . I C t b 
Manaton 6.49 . . 22 . . 1.35 . . 5th 
* T a k e n at 6 p . m . ; others at 9 a . m . G . M . T . 
f Average 1.85in. 
TuMPEnATCEE. 
M a x . M i n . M a r . M i a . 
S ta t ion . shade, shade. Solar . Graso.. 
Holborn 5°4 . . 2°9 . . 82 . . 24 
L e w i s h a m 65 . . 25 . . — . . 22: 
T o n . We l l s f 52 . . 20 . . — . . — 
Worth ing; 52 . . 2 7 . 6 . . 114 . . 24 
O a k h a m 54 . . 22 . . — . . — 
Moretonbampst'd 54 . , 25 . . — . . 2'i 
J Mean temperature for month, 39° .9 . 
SUNSHINE. 
L o n d o n — M o n t h , 66.15 hours . Sunnie s t day, 
SOth, w i t h 7.30 hourB. 
Worth ing—Month , 104.80 hours. Sunnies t 
day, 30th, wi th 11.40 hours . 
T h e 10 years average at Worth ing is 124.E0-
hours. 
T h e s tandard barometer at W o r t h i n g var ied 
very rapid ly from 30.608 i n . on the 17th to 
29.336 in . on the 20th. 
I see I made an inadvertent " sl ip " in let ter 
142, p. 120, section 3, l ine 5, whioh should read 
" 9 a .m. G . M . T . to 10 a .m. S T . " 
I th ink A p r i l w i l l prove a generally fine and 
dry month, w i t h more or less persistent easterly 
wiuds. 
I th ink also that i t would be safe to even go 
further and predict that we shal l have a finor 
s u m m e r season than we have enjoyed since 1913. 
D . W . Horner , F . R . M e t . S o e . 
T H E W E A T H E R I N I R E L A N D D U R I N G 
F I R S T Q U A R T E R O F 1 9 1 9 — P O I S O N O U S 
B A R B E R R Y . 
[162.}—Tho locality from which I wr i t e being 
almost exactly i n the centre of Ire land , the 
woather here may be token as a fair average for 
tho island. D u r i n g the first quarter of 1919 we 
have certainly done better than E n g l a n d , 
having had 110 extremes. T h e rainfall for the 
quarter amounted to 6.72 ins., tho cvl-rugo 
being about 9 ins. N o t much of this was snow. 
Temperatures were as follows :— _ 
J a n u a r y — M e a n m a x i m u m , 4 2 . 5 ° : mean mini-
m u m , 34."5°; m e a n of month, 33.5° (all F a h r e n -
heit}; 
F o b r u a r v - 4 3 . 2 0 , 34.2°, 33 .7° . 
M a r c h - 4 3 . 1 ° , 33 .4° , 33 .2° . 
I t will be seen that there is not one degree-
difference between the mean temperatures of 
the three months, in spite of tho sun's rapid 
northward movement in Declination I O n the 
night of A p r i l 1 the grass thorinwncie- Cell bo 
13° . I hope the advocates of " suniun-r time" 
enjoyed themselves! 
l i a s anyone noticed that there is an activo 
poisonous principle in the handsome shrub 
B e r b e r i l D a r w i m i ? Pr icks from its thorns do 
not heal oasily, and if the shrub be burned tho 
ashes appear to exercise a distinctly poisonous 
influence on vegetation if applied as a manure. 
T . Preston Battersby . 
M I C R O S * o i ' I C A L . 
[163.7—Mr. Gi lbert Mi l l e t (3-16) raises a 
query which really mtttt receive some con-
sideration. Perhaps M r . Ains l i e or o'her 
expert wi l l "spook." /.1 it possible for 
the dots on Nitzsehia sealitris to l>e resolve/1 
with an aperture of .55? Theoret ica l ly I i s p -
pose.it is not; yet weeks or months ago I an-
nounced in the " E . M . " that T had moceedod in 
resolving tlio trunsvwso striic. of ATimliipicnra 
pollucida with a 4 m m . objective .93 N . A . , em-
ploying blue-green l ight not quite equal to an 
F - I m e n<:rc\i-n in qual i ty . I remember, however, 
that I did not at the l ime say what cone I had 
lafied, and whether centra l or oblique l ight was 
thrown on the d i a t o m ; it was ra l l ier less than 
(1. tln-nf, qii/u'tcv conn witli centra! light., and 
thorcforo the total aperture employed was 
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n week, or £ 1 3 0 , 0 0 0 a yoar , f o r tour ing c a i s . 
I t is f u r t h e r s tated t h a t tho A i r Counc i l 
ordered aeroplanes in. o r d e r to keep people 
employed , a n d — a g a i n " to keep people em-
j-M.yed "—.sent l.liein to t h e nat ion. i l l ac tones 
to l ie destroyed. 
i t is not perhaps general ly k n o w n , as the 
Manchester Guardian, r e m i n d s us , t h a t petro-
leum was discovered 120 y e a r s ?go in the 
m a k i n g of the D u k e of B r i d g w a t e r ' s tunne l 
a t Wojraloyj also a t W i g a n and W e s t L e i g h , 
in the L a n c a s h i r e coa l f ie lds ; a t Coa i lmjokd- i l c 
and Wel l ing ton , in S h r o p s h i r e ; a t R ' d d i n g a , 
i n D e r b y s h i r e ; a n d in the peat bog a* D o w n 
H o l l a n d , near Orm.sk irk . T h e greatest supply 
was not , however , more than f i f ty gallons a 
day , and even that soon d i m i n i s h e d . About 
tho y e a r 1847 M r . E . W . B i n n e y , M a n -
chester , cal led attention to .tho pc tra loum dis 
covered at i t iudings , near A l f r o t o n , and a few 
y e a r s l a ter he, togotht-r w i t h M r . J a m e s 
Y o u n g a n d others , s tartod the manufac ture 
.of i l luminat ing a n d o t h e r oils. T h o supply 
of crude mater ia ! for these soon beoaxae in-
adeqnate, and they began d i s t i l l ing a t B o g -
>»•»•» tiie m i n e r a l tha t h a d been loa . id n e a r 
B a t h g a t e , Scot land . 
O w i n g to the depredat ions of v a r i o u s i n -
sect pests on tho f r u i t a n d vegetable crops , 
the B o a r d of A g r i c u l t u r e is m a k i n g a n u m b e r 
of g r a n t s to s t imulate immedia te researc l i 
w o r k , w i t h a v i e w to d iscovering t h e best 
methods of deal ing w i t h the e v i l . O n e of 
the g r a n t s i s .to .the .School of B o t a n y a t C a m -
br idge for invest igat ions in to the s i lver- leaf 
disease, w h i c h a t tacks p l u m trees , and is be-
coming a serious menace to p l u m product ion 
i n t h e country . ' A n o t h e r grant i s for i n -
vest igat ions into the nett le h e a d disease of 
hops . 
I n our issue of D e c e m b e r 13, 1912, on page 
437 w e publ i shed a le t ter on " M o n e y D e c i -
mal i sat ion " from Colone l J . S. F . M c k e n z i e , 
:n w h i c h the w r i t e r propounded a scheme for 
dec imal i s ing the s i l v e r tokens of our £ 1 , w i t h -
out a n y a l terat ion in tho present numbers of 
our copper coins , a n d he tel ls u s our inser-
t ion thereof " scaled h i s scheme as not a 
w i l d cat ono ," a n d has s ince brought h i m 
into . touch w i t h var ious persons who h a v e 
been interested. T h i s has induced h i m to 
pub l i sh fu l l detai ls in a threepenny p a m p h l e t 
to be had of H e n r y H a r d i n g h a n i , 3 , D u k e 
S t r e e t , A d e l p h i , L o n d o n , W . C . 2 , ent i t led 
" T h e iStory of Seventeen E l e p h a n t s , " in 
w h i c h tho tale of the w a y i n w h i c h the H i n d u 
m a t h e m a t i c i a n solved the problem of d i v i d -
ing seventeen e lephants equi tab ly between 
the three sons of a dead r i c h m e r c h a n t in the 
proportion of ono-half, one- th ird , and one-
n i n t h , and a p p l y i n g the pr inc ip le so as to get 
a dec imal coinage vvhicn a l ters ne i ther the 
v a l u e of our pound or our penny. T h o objec t 
. of tho scheme is to b r i n g us into step w i t h the 
r e s t of the w o r l d , and b y put t ing our 
symbols for sh i l l ings , pence, and farth ings 
into d e c i m a l d r e s s to m a k e things easy for 
n s a n d for the foreigner when he comes "here. 
T h e p a m p h l e t is we l l w o r t h read ing . 
T h o C o u n c i l of the R o v a l S ta t i s t i ca l 
Society have a w a r d e d the G u y M e d a l for 
1918-19 to D r . J . C . S t a m p , who recent ly 
contr ibuted p a p e r s to the society, ent i t l ed 
" T h o E f f e c t of T r a d e F l u c t u a t i o n s on P r o -
f i t s ," and " T h o W e a l t h a n d I n c o m e of the 
C h i e f P o w e r s . " 
T h e f irst d irec t a i r cross ing of the A t l a n -
t i c was completed last S u n d a y by C a p t a i n 
A l c o c k and L i e u t e n a n t Whitteon B r o w n in 
a . V i c k e r s - V i m y machine . T h e f l ight was 
made in 16 hoars 12 minutes , the machine 
l a n d i n g in a bog a t C l i f d c n , C o u n t y G a l w a y , 
a t 8.40 G . M . T . , S u n d a y morn ing , h a v i n g loft 
•St. Johns , ' N e w f o u n d l a n d , on S a t u r d a y a t 
4.28 p .m. C a p t a i n A l c n c k ' s s tory of h i s 
flight is as fo l lows: " W e h a v e h a d a 
terr ib le journey. T h e wonder is w e are 
here a t a l l . W e scarce ly s a w tho sun or 
tho moon or the stars . F o r hours w e saw-
none of thern. T h e fog w a s v e r y dense, 
a n d a t t imes we h a d to descend to w i t h i n 
300 feet of tho sea. F o r four hours the 
m a c h i n e w a s covered i n a sheet of ice 
carr i ed by frozen s l ee t ; a t another t ime the 
fog w a s so denso tha t m y speed indicator did 
not w o r k , and for a few seconds it was 
v e r y a l a r m i n g . W e looped the loop, I do 
bcliovo, and d id a v e r y steep sp i ra l . W e 
d id some very c o m i c "stunts , ' for I h a v e 
h a d no senso of h o r i z o n . " Captain A l c o c k ' s 
m a c h i n e was not specia l ly bui l t fur a T r a n s -
a t l a n t i c f l ight. I t , is a n o r d i n a r y s tandard 
V i c k o r s bombing machine bui l t under con-
t r a c t for tho G o v e r n m e n t , tho only difference 
being t h a t spec ia l tanks wcro fitted. T h e 
mach ine has been but very s l ight ly damaged. 
C o m p l a i n t s s t i l l r each us o i inab i l i ty to get 
clianco copies of th i s j o u r n a l a t the news-
agents' and .bookstalls. W e liarve repeatedly 
expla ined that this is no f a u l t of the news-
vendor, a n d that a s no re turns of unsold 
copies are t a k e n toy us , he w i l l only order 
copies for regular customers . W h e r e v e r i t 
is found impossible to get tho p a p e r wo w i l l 
send i t weokly for a n y per iod , post free lev 
the publ i shed pr ice , threepence per copy. W e 
have also to ask tho indulgence o i our 
advort isors w h e n compel led , for w a n t of space 
to in ser t tho ir aitmouncoments. T h o reasons 
for tho discont inuance of .tho p r e - w a r pract ice 
of accept ing r e t u r n s are the .renewed and con-
t inuous increases -in the p r i n t e r ' s charges , 
(wh ich h a v e t h i s month a d v a n c e d another five 
p e r cent.y a n d aro now 115 p e r cent , above 
w a r pr ices ) a n d the s t i l l h e a v y cost of pd)per. 
LETTEHS TO 
- ) - o o o - < -
i — 
T H E A S T R O N O M E R R O Y A L ' S R E P O R T -
D I S T A N C E O K M O O N F O U N D B Y 
E C L I P S E - T H E A N O M A L I S T I C Y E A R -
T H E P R O B A B I L I T Y C U R V E — M E A N 
D E N S I T Y O F E A R T H — A N A S T R O -
N O M I C A L B E N E F A C T I O N — R O Y A L 
A S T R O N O M I C A L S O C I E T Y . 
[296.]—Tho R e p o r t of tho Astronomer R o y a l , 
read at the Vis i tat ion on J u n e 14—a week late 
this year, so as to avoid Whitsuntide—shows 
that the R o y a l Observatory is getting back to 
normal conditions; but tho small number of 
observations made with the transit circle 
during the year—about 3,000—hears testimony 
to the effect, of tho w a r . , I n spite, however, of 
a l l difficulties, tho observations of tho Moon 
and planets were kept going, and tho observa-
tions m a d e in <tho year 1918 show that tho 
mean correction i n R i g h t Ascension required 
to the Moon's places, i n the " Naut ical 
A l m a n a c , " is + 0s.92. I t wi l l be remembered 
that this dillercnoo between the observations 
and tho tables has boon growing since 1885, 
when the present system was ' introduced into 
the " N . A . T h e inoreaso stopped in 1916, 
and tho difference has been practically the 
samo dur ing tho last threo years. T h o Moon's 
place in the Frenoh ephemeris depends on a 
recent revision of Dc launay ' s tables, and the 
moan difference in this case is + Os.28, which 
has also been constant • since 1916. Another 
technical matter mentioned i n -the R e p o r t is 
that the correction known as tho R - D will 
aparontly bo dropped, or at least considerably 
revised, because it is believed that the anoma-
lies which lead to i t aro caused by the reflec-
tion observations. T h o most impressive sen-
tence in the Report , judging" by the war 
standard, is this: " D u r i n g the year ending 
M a y 10, 1919, 8,6311 chronometers and watches 
have Ibeen received and 6,713 issued." T h e 
corresponding figures in the R e p o r t for 1914 
were 2,094 and 2.110, f r o m which tho strenu-
ous life of the T i m e department dur ing the 
last four years may be imagined. T h e r o is no 
Time-ba l l on Greenwich Observatory just 
now. A now one, m a d e of a lumin ium, has 
been at the Observatory since 1914, and in 
A p r i l of this year -the old ball was taken down, 
and the new one, with its mast, is in course of 
erection. 
T o " P h m g - a r i " .(430, ,p. 239). I do not 
know the book to which you refer, and thn 
mothod, a s you quote it, seems to require 
further explanat ion, and perhaps correction; 
but theoretically i t is quito a feasible way of 
determining tho Moon's distance approxi -
mately. T h o t imes to bo observed might be 
those of first contaot with shadow and last 
contact with shadow; and if the timo the 
Moon takos 1 to move ovor its own diameter 
bo subtracted from the interval between thoso 
times, tho remainder w i l l give the angle sub-
tended at the E a r t h by tho section of the 
shadow cone at tho distance of tho Moon. 
I t is not essential tha t theso special ly should 
be the two contacts to bo observed; two 
others might be cboson. from which the angle 
specified could bo obta ined; but this ang'e, 
o r r a t h o r hal f of it, is the observed fact re-
quired. D r a w a d i a g r a m of the usual shedow-
cone, enveloping S u n and E a r t h . M a r k 
points S and 11 whero i t touches tho two 
bodies, M the point whero tho Moon has 
emorged from tho shadow-cone, V tho vortex 
c-[ the OOASti K tho aunt re of thn E a rth. T h o n , 
M E V is tho angle found from tho^ observa-
tion, M V E is tho observed angular somi-
d iamclor of tho S u n anp-roximatoly (it dilfors 
f rom it only by tho Sun's para l lax ) , and 
H M E is tho sum of theso two angles M E V 
and M V E . 11 M E is the angle 6ubtended 
by tho radius of the E a r t h at the distance 
of tho Moon, which is tho lunar para l lax . 
T h i s is a brief , but i t is hopod intell igible, 
account of a method given almost as briefly 
by M . G o d i n in the " H i s t o r y of the P a r i s 
Academy of Sciences for tho year 1732." I t 
is added that tho proposition was not now 
then,, and was brought forward only i n tho 
hope that the pr inc ip le might bo enlarged 
and adapted to cases other than those of 
centra l eclipses, wh ich a r c rare . 
" Cruadhan's " difficulty (letter 279, p . 236) 
is easily explained, I think. L e t us suppose, as 
ho docs, that the S u n , Moon, and L u n a r 
Perigee s tart together round the circle. A f t e r 
411.8 days the Sun and Per igee are together 
again, but. tho Moon is about 18" behind. I n 
about a day and a half tho Moon will have 
gained this amount on Per igee , and they wil l 
bo together, and fifteen anomalist ic months 
will bo completed. B u t in this day and a half 
the S u n wi l l have gone on moro than a degree 
in advanco of Perigee, and tho Moon wil l not 
be in conjunction with tho Sun—i.e . , it will 
not be N e w Moon until about two hours later. 
T o " J . " (488, p. 251).—It is impossible to 
give precise information about the construc-
tion of the probability curve within the space 
allotted to these notes. I t is necessary to have 
a table of values of a certain exponential 
function f o r different values of v>. T h e expo-
nential multiplied by a constant gives tho 
number of times that an error whose magni-
tude is given by w w i l l occur in making a long 
series of observations, and theso numbers are 
plotted as ordinates, the abscissas being the 
corresponding w. 
It , may bo mentioned, as it has been before, 
that there is a small pamphlet, called " T h e 
Computer's Handbook—Sect ion V . , " that can 
bo 'bought, b y sending sevenpence to the 
Metoorclogical Office, E x h i b i t i o n R o a d , S . W . . 
in which some elementary information on this 
subject will bo found. 
T o " S t u d o n i t " (474, . p . 252). T h o mean 
density of tho E a r t h is 5.5 times that of 
water. T h i s statement may bo taken as f a i r l y 
definito, for, though i n d i v i d u a l investigations 
ma,y have g iven results di f fer ing by small 
fractions, the abovc-m-onition<xl figure remains 
a. good mean, w h i c h i t is difficult to contra-
dict. I reoall a note by the late M r . E l l i s , 
in which he collected eight values, found by 
tho torsion balance, or modifications thereof, 
which gave a moan, 5.52, and of s ix values 
by the mounta in or mino method, which gave 
5.48. 
T h e fo l lowing -extract from Professor 
T u r n e r ' s R e p o r t of the O x f o r d U n i v e r s i t y 
will be re-id with m u c h apprec iat ion: — 
" I havo to br ing to the notice of the B o a r d 
a substantial increase in the proposed legacy 
by the R e v . T . E . E s o i n , M . A . , mentioned in 
tho R e p o r t for 1914-15. A s there stated. M r . 
E s p i n had m a d e provision in his wil l that his 
now reflecting telescope, wi th an excellent 
24sin. m i r r o r by f a l v e r , should be bequeathed 
a t h i s death to the U n i v e r s i t y , together w i t h 
a.n annua! sa lary of £ 1 5 0 to keep an assistant, 
for it, and my /Professor T u r n e r ' s ! sucgestinn 
then was that the teloecoTio should ul t imate ly 
replace our old D e la R u e 13-in. B u t M r . 
E s p i n is so wel l satisfied with the perform-
once of h i s telescope in its present posit ion a t 
T o w L a w (Co. D u r h a m ) that he now suggests 
leaving it m first, and increas ing the pro-
vision to £ 3 5 0 a. year , with the house attached, 
sr> that the Unlvcrs ir .v would be able to pro-
vide a succession of astron-omicii students 
with this Generous opnartui . i ty for entering 
definitely upon n.n astronomical career ." 
W h o s v ' s that al l the astronomical bene-
factors I'-ve in Aimerioa! M r . C a l v e r . too, 
m**«t be pleased. 
T h e r o is to be en additional Ord inary meet-
in-"- r»f the R.oval .A-strononiicol Societv this 
session to receive some etmincnt America"! 
astronomers who are coming to E u r o p e to 
n-htend an Internat iona l Scient i f ic 'Conference 
ot Brussels . Adams. Boos.- C a m n W l l . E i c h e l -
berger. Mi tche l l . SoWesinrjor. iStabbing a r c 
names in the list, .so there wi l l Ibe a perfect 
"•ilaxv of ta lent mresont. J u l y 11 is named as 
the doite, but this is. of course, subject to 
a Iteration-, a s it may not b e convenient to t h e 
visitors. 
T h i s was announced at the meet inc of the 
society on ,Tu*io 13. O n the same occasion M r . 
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S o l a r T i m e , and the next step is to find the 
equivalent of the Moon's semi -d iurna l arc , 
/ 5h. lBrn. at this rate . 
T h i s is obviously found, proport ion, 5h. 
29.6min., which is the in terva l i n mean t ime 
between T r a n s i t and Sett ing, so that we have 
T r a n s i t 1 15d. 14b. 17.4m. 
oh. 29.6m. 
titan 6.1 mag. , and on J u l y 30 it was 6.0 mag . 
A l l the observations of this s tar have been 
made with a largo pair of marine glasses. T h e 
comparison stars used were the same as thoso 
given i n the above issue of " O u r s . " 
W i l l i a m M i l b u r n . 
Wols ingham Observatory, T o w L a w , 
C o . D u r h a m , August 8, 1919. 
T i m e of Set t ing 15d. 19h. 47.0 
B u t it is to be noted that this result is only 
a first approximat ion , because in t a k i n g out 
the semi-d iurnal aro f r o m the table the 
Moon's Dec l ina t ion at setting should have 
been used, and not the Dev.! > n a t i o n at transit . 
W e therefore repeat the process and find 
Moon's Dec l ina t ion at 15d. 19h. 47m. (16d. 
7h. 47m. a.m.) to be 6 ° 45'.3 S . 
T h e semi-diurnal arc corresponding to this is 
5h. 23.3m. and the increment for the Moon's 
retardation at the rate as above 10.8 m. 
L h . m . s. 
T h e r e f o r e — T r a n s i t is 15 14 17.4 
S e m i - d i u r n a l aro 5 23.3 
I n c r e m e n t for Ke- * 
tard&tion 10.8 
T i m e of sett ing 15 19 51.6 
I T h i s is the method in ful l as explained in the 
** N . A . , " and also i n Newcomb's " S p h e r i c a l 
As tronomy." T h e r e may be other methods in 
other works, and, if so,, I should be glad to 
know of them. O f course, for doing this com-
putation in bulk, a table for the semi-diurnal 
a r c for different degrees of Decl ination would 
be made for the latitude, including the Para l lax 
a n d R e f r a c t i o n , and another for tho R e t a r d a -
t ion increment wi th rate and length of arc as 
double argument. A scheme for saving figures 
is to convert the semi-diurnal arc table into 
M e a n Solar t ime on the assumption that the 
retardat ion in 24 hours is 50 minutes (say), and 
then have a subsidiary double argument table 
g iv ing a correction to this for different rates of 
retardation. I believe that there is also a 
method for dispensing w i t h the second ap-
proximation computation as above described by 
simply applying corrections to the first result 
depending on rate of change of Decl inat ion and 
the retardat ion; but this is rather difficult to 
explain, and the result is not very precise. T h e 
above method gives results correct to a minute, 
but to be very accurate it might be necessary 
to go to a th ird approximation. A l so , i t m a y 
be considered necessary to apply a correction 
corresponding to the actual P a r a l l a x instead of 
the Mean . 
(51, p. 22.)—Attempts h a v e been made to 
observe, or, rather, to photograph, the So lar 
Corona when the S u n is not eclipsed, but with-
out success. T h e difficulty arises because tlhe 
diffused light of our atmosphere is stronger 
than that of the corona, and D r . Hugg ins , who 
was, il believe, the first to attack the problem, 
hoped to find some region in the photographic 
part of the Bpectrum where the l ight of the 
corona would exceed that of the sky . H e inter-
posed glass screens of different colours between 
the lens and the sensitive plate, so that different 
parts of the spectrum wero employed, and he 
got some images which several competent per-
sons rhought to bo representations of actual 
solar appendages. H i s results led to sending a r 
expert photographer, M r . R a y Woods, to a 
station at a nigh al t i tude in Switzer land to 
continue this research, and afterwards to the 
Cape , for the same purpose; but the enter-
prise was in the end abandoned as useless. M . 
Dosiandres, of P a r i s , about the year 1893, tried 
pass ing the sunl ight through a n arrangement 
of prisms, by means of w h i c h h e wus able to 
photograph the l?un in light from any par-
ticular part of the ooronal spectrum that he 
chose. H i s method was, thorefore, something 
l ike that of D r . Huggins , but it was equally 
inconclusive. Professor H a l e has attacked the 
problem by help of the soectroheliograph, which 
is not unl ike the method of M . Deslandres; but 
later efforts have been directed to detecting the 
corona by measuring its radiation by sensitive 
instruments, tin Professor Hale 's most recent 
' report it is stated that a series of experiments 
are in progress for measuring the radiation of 
the corona by means of a photo-electric cel l . 
H . P . Holl is . 
T H E V A R I A B L E S T A R N E A R A L P H A 
L Y R ^ . 
[39.]— F u r t h e r observations have been made 
here of this interesting variable since its dis-
covery was announced by R e v . T . E . E s p i n 
in tho E N O M S I I MKOHANTO of J a n u a r y 24. 1919. 
T h e r e its range of variabi l i ty was concluded to 
be from 6.25 to 6.7 mg. F r o m J u l y 29 to 
August 7 its brightness has never been less 
K O P F F ' S P E R I O D I C C O M E T . 
[40.]—After the news of Wolf 's re-discovery 
of this comet was received, observations were 
made on the first fine night with the 6-in. 
refractor of M r . P layer ' s observatory, C h e l -
tenham. T h e comet was not seen i int i l tho 
moon had nearly set on Augus t 6, 12h. 30m. 
I t was later found to be a n easy object i n the 
2-in. finder, a n d its magnitude was estimated 
to be between 8 and 8.5; its size (diameter 
about 13 in . in finder) and great dift'useness ren-
der ing it apparently fainter in the larger in-
strument. T h i s accounts for the reported 
magnitude (10.5). I t is unfortunate that tho 
moon has prevented observations since the 
7th, as it is doubtful whether muny observa-
tions can have been obtained. 
T h e following positions of the comet have 
been got from the c irc les :— 
R . A . Deo. 
G . M . T . h . m. 8. 0 , ' „ 
Aug. 6 . . 12 30 . . 19 26 15 . . 8 52 30 
Aug . 7 . . 12 30 . . 19 26 10 . . 8 48 30 
T h e errors probably do not exceed 3sec. i n 
R . A . and 15" i n Decl ination. 
R . L . Waterf ie ld. 
Chel tenham, Augus t 9, 1919. 
T H E P L E I A D E S . 
[41.]—At three o'clock G . M . T . on yesterday 
morning (7th) definition was splendid here. 
A l though it was twilight, I saw, with tho 
naked eye, thirteen Pleiades, of which eight 
wero conspicuous. M i r a . although some way 
from max imum, is already pretty bright. I ad-
judged it equal in bri l l iancy to the nearest 
of the H a e d i to Capolla, tho alt itude being 
more in favour of the H a e d i . I have no re-
cord of the magnitude of this star with me, 
as I am on lioliday. 
I t gives m e great pleasure to note before 
sunnso stars returning, to the night skies after 
their conjunction with the Sun. I t is like greet-
ing old friends wlho have been away on an en-
forced absence. I t was thus I welcomed. Castor , 
Po l lux , and Betelgeux, but, to my disappoint-
ment, Jup i t er and Mors could not be seen. 
Would some generous reader of " O u r s " 
oblige me wi th a distinction botwen an apo. 
and an aohiromatic telescope? I s it possible to 
calculate the position of the lunar terminator 
by simple arithmetic? I havo tho " Naut ica l 
A l m a n a c , " if that would be of any use. 
' R . Andrews (Saturn). 
Jonningsbury, Hertford. -
^ • S O U T H E R N N O T E S . 
[42.]—It is a long t ime since I wrote to the 
" E . ' M . , " but I am taking up my pen and hope 
to resume occasional letters to this interest ing 
journal . D u r i n g tho war the postal system was 
uecossarily i rregu lar , and although, owing to 
industrial unrest and influenza, it is st i l l not 
what it used to b e ; still , us the world settles 
down, no doubt there wil l be an improvement 
I n this corner of the world it is hard to get 
recent information about astronomical events. 
One matter which is interesting me at present 
is the observation of V e n u s when the weather 
allows. Observations of this planet show that 
there is a well marked white area at the southern 
extremity. I noted this first about the middle 
of May , as an oval mark near the south horn (?) 
ut that date (May 20); there was also a grey 
curved streak extending midway between the 
northern horn and centre of tho terminator 
nearly to the l imb. H a s anyone else noted these 
features? T h o W h i t e Spot seems very easy to 
see with my three- inch refractor. Bettor seen 
before or shortly after sunset; sti l l present (Juno 
17), but I think smaller. Only on a few occa-
sions, however, has definition been good, but 
the feature seems to me so obvious that I a m 
waiting for confirmation from other sources 
with confidence. H a d this feature been in tho 
northern extremity it would have been possible 
to expla in i t as a Polar cap rendered visible by 
the inclination of the axis at or near the S u m -
mer Solstice, but this explanation would hardly 
apply to the Southern Hemisphere . 
B e r n a r d T h o m a s , M . B . C . M . 
Glenorchy, T a s m a n i a , J u n e 21, 1919. 
T H E A M A T E U R ' S T E L E S C O P E . 
[43.]—Thoso of your readers' w h o h a v e a t a n y 
time undertaken a private publication wi l l fully 
understand the difficulty in which M r . E l l i s o n 
is evidently placed. 
I feel sure, however, that if, for some reason 
or other, promised subscribers fa i l h i m , others 
wi l l not be wanting to take their place. M a n y , 
l ike mvself, have no doubt lost touch wi th the 
" E . M . " dur ing the war, and. hav ing only re-
cently returned home, were not aware at first of 
the opportunity to subscribe, to the work. These 
might be invited to subscribe now. 
K i l m a c o l m . Alexander K . Handasyde . 
, .' T H E M O O N . 
[44.]—Yesterday (August 9), when w o r k i n g 
on the moon, I obtained a beautiful image of 
a fine valley immediately N . of G r i m a l d i , i .e. , 
betweon i t and H e v e L I t is a bold feature 
very s imi lar to the well-known and beautiful 
valley of the A l p s E . of P la to , but, if any-
thing, more beautiful and s tr ik ing than tho 
A l p i n e valley. Neison's und Goodaere's maps 
give no indication of i t ; nei ther is it mentioned 
nor described in the texts of Neison and 
W e b b ! I s i t not strange that such a bold 
feature of lunar detail could .possibly have 
escaped a l l recognition? T h o telescope was 
Git lord's apo. 3-in., but such a large forma-
tion could have been easily and well seen i n 
in a l j - i n . B i l l y S. and a" little E . of it was 
also examined. T h i s I had never, worked at 
before, neither with telescope, o r wi th books 
or maps, so h a d no previous knowledge of 
what to look for ; but immediatelv a eraterlet 
was seen upon its dark plain in the S . E . , and 
in the next minute another smaller one was 
detected in the S . W . Only the one i n tho 
S . E . is m a r k e d in Neison's map, but both are 
shown by Goodacro. T h i s detail in B i l l y is 
mentioned to show what a good 3-in. tele-
scope wil l reveal of lunar detail . 
E d w a r d M . Nelson. 
O N E I N C H O F R A I N — T H E R M O M E T E R S 
— V E N U S . 
[45.]—The legal value of the gallon is . as 
" Cosmo " says, 277.274 cubic ins. at 6 2 ° . B u t 
if so, it wi l l not weigh 10 bs. H i e bulk of 
10 lbs. of water at 6 2 ° is 277.123 cubic ins. 
T h i s is the value used bv engineers, viz. , Prof . 
W . J . M . R a n k i n c , F . R . S . . etc., the chief 
authority on the subject. T h e thermometer 
conversion formula was published by me on 
December 2, 1910, so I havo a week's pr ior i ty ; 
but it may have been previously published, 
although I havo not seen it. C a u g h t V e n u s 
yesterday (August 7), wel l before sunset. Could 
no longer see upper P o l a r cap, but, know-
ing what to look for, could just see the bottom 
one. C a u g h t , also, the appearance of the dark 
old V e n u s ; the difference of tint was slight, so 
image was a diffioult one. I s this a true 
image or an il lusion? " F . R . A . S . " men-
tions it in his book. 
E d w a r d M . Nelson. 
S I D E R E A L T I M E S H O W N B Y M E A N -
T I M E C L O C K . 
[46.]—In your issue of J a n u a r y 17, page 3G2. 
M r . H o l l i s mentions that M r . W r i g h t has 
discovered or worked out a t r a i n of three 
wheels—i.e., three drivers and three followers, 
which enable a mean clock to show sidereal 
time on another dial with remarkable accuracy. 
I should l ike to tel l M r . H o l l i s that this has 
been done long ago and with fewer wheels, 
and I t h i n k i t doubtful if M r . Wright ' s t ra in 
gives a closer approximat ion than this old 
one, which, I understand, is in e r r o r about 
one second in four years—nearer than any 
clock wo havo is l ikely to go. B u t you can 
have no sidereal seconds hand, as it could 
move only at every beat of tho pendulum, 
and although it would revolve in a sidereal 
minute it would take less than s ixty " jumps " 
of tho hand to do so. I f , M r . W r i g h t ' s tra in 
has moro wheels than this one, would i t not 
revolve in tho wrong direct ion? T h e tra in 
I w i l l now give, and which is taken f r o m a 
book I bought in 1884, gives a rat io of 1 to 
.997269+. 
P u t a wheel of 247 tooth on tho centre 
arbor of a clock (which turns in one hour), 
and let i t dr ive a wheel of 331 on an arbor 
which also carr ies one of 43, and i f that 
drives ono of 32, it wi l l turn i n a sidore.il 
hour, i f the mean clock itself goes right, 
t h u s : — 
~ X ~ = 0.997269 4 
32 331 
T h e wheels 247 and 331 are rather unu>un! 
numbers to cut , but as the former i* = 19 x 13, 
perhaps tho t ra in could be modified. 
H e r o is another t ra in for showing the 
Moon's motion. I understand i t w i l l cause 
the Moon-hand to revolve in 29 d. 12 b, 
44 m. 3.2 B. , which differs but a fraotion of • 
second f r o m the average time of a lunation. 
. , • •• , , , 
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GAMMA 2 A NDROM.—THE VARIABLE 
STAR NEAR ALPHA LYR/E 
[83.]—In rcforonco to tho lotter of " J. H . I I . " 
(No. 76), Phillips measured this star in 1918. 
Here, is tho result:—(Mgs. 5.0, 6.2). Gamma2 
AncVom. ( = Otto Struvo 38)—; 112°.6; 0*.52; 
4nj 1918-34. I t will be noiiced that tho dis-
tance is practically tho same as measured by 
Phillips in 1914, and givon in Webb's Col. Objs. 
\1917 od.). whoro the anglo is only 2°.8 greater 
J no star is mow supposed to be past ite greatest 
oloragafcion. Tho anglo of Gamma2 is 60° from 
the line through tho primary and its double 
comes. As regards aperture, any telescope 
over 9 inches ought to well divide i.t at the 
present time. A smaller o.]>orture would show 
it as an elongated, star. Looking through Mr. 
Webb's observations, miadc with la 5i-inoh 
Alvan Clark o.g. in 1864 and 1865 ho found 
it well elongated on four nights. At this time 
it would be about 0".6 apart. From 1866 to 
1870 with tho9i " With " Reflector, ho found 
i t easily divided, and cvon on January 27, 
1872 (whon at 0".5) it seemed at times split. 
Tho variable star near Alpha Lyrsa passed its 
maximum about August 12, when it reached 
5.9 mg." I t is now fa-ding, and n i 6.2 mg. on 
August 27 last. William Milburn. 
WoUingutam Observatory, Taw Law, 
Co. Durham. August 29. 1919. 
METEOR. 
134.1—Did anyone observe a brilliant, slowly-
roovmg, pear-shaped meteor, or " fireball " at 
(approximately) 9.30 p.m. (G.M.T.) on August 
22? I oniy just caught a glimpso of i t cro i t 
disappeared behind the houses, as I was cross-
ing from thi "Elephant" underground sta-
tion to Walworth Road. Its path appeared 
to be carrying it nearly vertically to the right 
of Cassiopeia towards Pegasus. (The middle 
of a busy London crossing is surely tho worst 
possible situation, for "star-gazing"!) 
F. P. P. 
DAYLIGHT METEORS-
_ [35.1—Mr. C. G. Dickson's letter (62). page 
SCL has aroused an interesting subject. Ho says 
"he has never heard before of their occur-
rence." Only a few days ago I was reading 
an account of .-. daylight meteor in "The Mid-
night Sky," by Edwin Dunkin (1869). and as 
the account may interest our readers I send it 
along with this letter. I personally should like to 
hear whether or no there are any fixed periods 
for the visitation of these daylight meteors to 
tho earth's atmosphere. Horace W. Cotton. 
19. Bushcy Road, Harlington, Middlesex. 
" I t appeared about a quarter to eleven on 
tho morning of June 20, 1866, and was visible 
as a very brilliant object from various parts of 
England and tho Continent, principally, how-
ever, in tho counties of Kent and Sussex, at 
Boulogne, Calais, and Lillo in France, and as 
far as Delft, in Holland. From a comparison 
ot several observations, this meteor is supposed 
to have exploded over some part of the dis-
trict betweon tho towns of Boulogno and St. 
Omer. 
" At Boulogno tho concussion of the air pro-
duced by tho explosion was universally felt 
within the houses. Mr. Francis Galton, then 
ono of the secretaries of the British Association, 
who was residing ot that time at Boulogno, 
heard the explosion, and, noticing that the 
peoplo in tho hotel were running about the 
house and into tho courtyard in a state of 
alarm, asking ono another what had happened, 
and observing also that crowds were collecting 
in the street, ho went out just in time to seo 
the long, narrow, smoke-like train of a meteor 
hanging in tho sky, the averago breadth of the 
train of smoke being about one degree. , 
" At Wrotham, Kent, a shock similar to that 
of a heavy body falling overhead shook the 
houses and windows, and startled labourers in 
tho fields. There were two reports at this 
place, one apparently coming from tho south-
west, and the other in the opposite direction, 
which seemed like an echo of tho first. At 
Dover Castle a loud report was heard thirty 
seconds after tho disappearance. Mr. Nasmyth 
saw the meteor from his residence at Pens-
hurst distinctly pass across a clear break in 
the sky, and then disappear behind a mass of 
clouds. Ho heard no reports of the explosion. 
Mr. Xasmyth's observations will give the 
reader a clear conception of this remarkable 
daylight bolide. He remarks that, 'while 
walking in my garden about a quarter to 
eleven on tho forenoon of June 20, I was 
startled to seo a bright red comet-shaped object 
rapidly moving across tho clear blue sky about 
35° above tho horizon. Tho length of the 
meteor was about 1°, or twice as long as tho 
Moon appears in diarnotor. Tho motion was 
majestic, yet rapid, for it traversed a space of 
80° in rather less than two seconds. The direc-
tion was from N.W. to S.E. The advancing 
ond of the meteor was a brilliant red, with a 
whito or shining envelope or head; the after 
part, or tail, was a ragged fan-shaped, with a 
waving motion, accompanied by white vapours, 
and followed by a faint whito vapour-tail. I t 
disappeared from my sight behind a mass of 
clouds, and I listened for some time to catch 
any report or sound of explosion, but I heard 
none.' 
Tho passago of the meteor was nearly 
parallel to tho horizon( but with a slight dip 
or decline to the S.E. I t is impossible to 
convey by words the impression left by tho 
appearance of this mysterious object majes-
tically traversing- tho clear blue sky during 
brilliant sunshine- Had it mado its appear-
anoo a-t night, tho whole of England would 
have scon more or less of its light." 
THE SUMMERS OF 1911 AND 1919 COM-
PA RED—WINTER PROSPECTS—HEAVY 
RAIN. 
(86.1—In April last I ventured to prophesy 
that we should experience a summer season 
whidii would .prove on the whole finer and 
warmer than any since 1911. That this fore-
oast has been justified I think no one will 
deny; but, at the samo time, although August 
has up till the last week proved equal in 
" heat capacity " to 1911, July signally failed 
in this direction, except in the south-western 
counties. Howevor, if we disregard tempera-
ture for the moment and only take rainfall, 
that' of tho summer months (at any rate, in 
Devon) has been remarkably email, and had 
not copious rains arrived «t an oppoTtu.no mo-
ment, there would soon have been a water 
famine, as streams were extraordinairilv low, 
and many springs run dry. The rainfall dur-
ing May (wo aae now ' giving Moretonhamp-
stead figures for the period covered by our 
forecast) amounted to 1.13 in., falling on nine 
days; June had only 0.77 in., on six days; 
July, 1.56 in., on eleven days. Up to August 17 
the precipitation for that month was but 0.06 
in., on two clays; so that ovor a period of 109 
Jays there was a rainfall of only 3.52 in., 
an amount which is frequently credited to 
June or July alone! Since August 17, how-
ever, there havo been some heavy falls, notably 
that of the morning of the 28th, which, owing 
to rainfall being taken at 9 a.m. and entered 
ji'gaiipst the previous day, goes down to the 
27th. This fall amounted to 1.50 in., and al-
though that amount for the (lav is, of course, 
not remn'kable, ins I measured 2.39 in. here on 
August 29, 1916: what is peculiar is that nearly 
all of it descended within one hour. By the 
courtesy of the Rev. S. T. Dewey, M.A., I 
was able to examine his " Hyctoginaph" re-
cord, and from this it was fairly plain that the 
precipitation was very violent between 6 and 7 
a.m. G.M.T., falling in two splashes" of 
about a quarter of an hour onch. Tho *otal 
record of the ordinary raingaugo at about 
throe-quarter mi'lo distance from my own, was 
the same, viz., 1.50 in. The difference be-
tween 1911 and 1919 will bo further elucidate! 
later, as it is quite useless comparing a station 
in Devon with one in Kent; meanwhile may 
I sav that I think a rather wet autumn will 
be followed by a coldish winter (after Christ-
mas) and spring? 
D. \V. Horner, F.R.Met.Soc. 
Moretonhampstead, Devon, August 30. 
MICROSCOPICAL: NOMENCLATURE. 
(87.1—Dr. Burton Brown's letter (69) must 
not go down to posterity without some com-
ments to support his contention that " i t is 
is very inconvenient, changing the well-known 
names." As our knowledge of plant I if o and 
animal life increases it is often considered 
necessary to substitute new names for the old 
naos. But no author of any treatise ought 
to bo allowed on his own responsibility to 
rochristen a series or a species. The chief 
learned societies should be askod to give their 
sanction before it is done, anc* even then the 
old name should bo printed, with the new-
name substituted for it . Thus Esechielina 
would lose its horrors if wo know its correct 
pronunciation and its derivation, and if the 
alternate names. Rotifer vulgaris, Rataria 
rotatoria, were bracketed with it. But the 
same contention applies to classification. The 
late Professor West, in his invaluable treatise 
on alga?, divides tho Chloropliycese into the 
Isokontte. the Akon/tje. the Stephanokontre, 
and tho He.terokon.ta?. I . havo never met those 
terms before, and cannot arrive at the defini-
tion of tho stem kontee. Who can teach me? 
Again, whatever special subject the amateur 
microscopist takes up. he often finds himself 
hard beset with the puzzledom of hard tech-
nical torms. Tho employment of such is un-
avoidable; Ibut every scientific treatise would 
bo muoh increased in value and much moro 
widely road if a glossary woro appended, 
sotting forth all the scientific words usedv with 
their derivations and' explanations. Keincs 
does this in his " Natural History of Plants," 
Nicholson in his " Zoology." Pennington in his 
" British Zoophytes" explains as ho goes on, 
and so does Rutley in his " Mineralogy." Many 
treatises, on the other hand, can only be under-
stood by specialists. J. B. G. 
REFRACTION AND THE DOUBLE 
HORIZON. 
188.]—On certain parts of tho West Coast 
is frequently seen the phenomenon of the 
" double horizon." Beyond, and apparently 
some one or two minutes of aro above the 
normal horizon, is a second or false horizon, 
usually, but not always, visible only when 
there is something present to show it up. This 
is the explanation of the effect observed by 
the writer of Query 42 (August 1 issue). The 
nearest I have seen to this false horizon was 
when on board ship off tho Doe, on going 
down below, close to tho water's edge, tho 
true horizon was oniy. a few hundred yards 
away and the false horizon certainly less than 
two miles away. In this caso the waves on 
the second stretch of sea were clearly visible. 
Usually, however, when seen- from, say,' 30 
or more feet above sea level, tho stretch of 
sea beyond the first horizon is like a sheet of 
glass, only visible by reason of a ship or hills 
on or behind it, though on occasion I havo 
seen i t show up due to the difference in colour 
between tho reflected light from the sea and 
the sky immediately behind it. A ship on it 
usually has a perfect reflection, and a hill run-
ning down into it shows its reflection, the false 
horizon being indicated by tho sudden ap-
parent reflex slope of the Kill just above the 
normal horizon. The sun sotting snows a re-
flection when the solar disc is going behind 
the false horizon, and the final disappearance 
of the sun takes place not at tho normal horizon 
but at this false horizon. I have watched this 
through field glasses many times. Up to the 
present I have only soon the false horizon on 
tho West Coast between Doe Mouth and Looh 
Ryan (Stranraer), the onlly portion of the 
West Coast of which I have experience, and 
thoujnh I havo repeatedly looked for i t on tho 
Northumberland coa6t for the lost four years. I 
have never vet seen i t there. On the other 
hand, on the I^ancashire coast it is probably 
visible two or three times a week. Tne cause 
of i t is some trick of refraction, so far as I 
know, not yet explained; but the apparent 
mirror like surface is doubtless duo to prac-
tically total reflection of light from the upper 
surface of a layer of cold air over the sea—it 
being remembered that the line of sight makes. 
nm angle of but one or two minutes of aro 
with the reflection surface. Thus it is a form 
of mirage, such as can often bo seen on tho 
sands on a Ihot day, or even in tho streets of a 
town. I should be interested to know from 
w<hat port of the coast the writer of Query 42 
observed the nhenomonon. With regard to re-
fraction and tho figures given by various corre-
spondents recently, I find from measurement 
that the Welsh hills Carnedd Llewellyn group), 
seen from Blackpool, tihough varying slightly 
on different occasions, agree almost exaotly 
with a figure for refraction equal to one-
seventh of the Earth's curvature. 
Laurence H. A. Carr* 
1, Brighton Grove, Monkseaton, 
Northumberland. 
METALS, SOLID AND FUSED. 
[89.1—niou"ih I a.g>roe with _ Mallet in his 
main contention-that the density of cast iron 
in its solid state at 60° F. is greater than in 
tho fused state—his statement that any expan-
sion during solidification is " wholly erroneous " 
requires qualification, and for this purpose i t 
will be instructive to follow the changes 
occurring.in the fused metal as it cools in the 
mould. 
Imagine a solid cannon-ball moulded with 
runner vertical, the outside of tho ball cools 
first, at this timo the metal forms crystals 
radiating inwards, these crystals grow perpen-
dicular to the surface in all cases. Now, 
crystallisation is in all cases accompanied by 
expansion in volume, and I have no doubt but 
what this exterior shell of crystalline metal, ot 
this high temperature, is lighter than the fused 
metal i t is in contact with. I t is at this timo 
that this pasty shell of semi-crystalline metal 
expanding in the mould takes an impression of 
tho finest detail on tho inner surfaco of tho 
mould. On tho surfaco of cast iron one can 
often recognise the grain of the wood tho 
pattern was made from. 
As cooling proceeds the metal in the centre 
64 E N G L I S H MECHANIC AND W O R L D OF S C I E N C E : No. 2392. A U G . 27, 1920. 
:per square foot. (A cubic foot of water is 
approximately 62 lbs.) You can now easily 
-deduce yoar formula. Witih regard to tlie other 
question, buoyancy does not increase with depth, 
Tmt with density. There is a popular beiiol 
•that in the profounder depths of the Pacific 
Ocean, the pressure is so great as to prevent 
submerged ships from reaching the bottom, and 
that they remain suspended. But if you trouble 
to look up a reliable text-book, you will see it 
proved that the pressures acting at overy point 
on a submerged body balance among then, 
selves, and that the ships must go to the bottom. 
J. Altin Lloyd. 
• [J.CW.]-KIESELGUIIR.—The term is Ger-
man. and means literally "f l in t fermentation.' 
Tho articlo is also known in tills eountrv as 
"" diatomito" and " fossil meal." *The 
mountain meal " of Norway, infusorial earlji. 
I t is a si'ioious deposit furmed' cthiefly of tile 
frustulos or shields of diatoms. As " fossil 
meal ' the article is used as a covering- for 
the insulating of steam toilers, and I under-
stand i t is still used by Messrs. Nobels in the 
manufacture of explosives. As "Tripoli 
powder," it is used for polishing purposes. 
Deposits are found all over the globe in tertiary 
and post-tertiary strata. A w ell-known deposit 
» tliat of Virginia, U.S., extending over a 
large area to a depth of 25-40 f t . There is 
also the •well-known Antarctic Ocean deposit 
48,000 miles in area. The shells or shields o! 
™y*<> minuto (plants are composed of silica 
<SnD,)_or flint and are beautiful objects under 
•the microscope. David Kerr. 
[110]-BINARY STARS.—Here are the latest 
measures I can !iud of tho well-known binaries 
observed by " Niohevo." 2 1933 (ua BoO'tis): 
-augle, 63°.0; distauoe, 1".37 (Brown), 191U.465 
Referring to its orbit by Dr. See, I should 
estimate the angle to be about 49°, and the dis-
tance 1".5, this year. Phillips measured it al o 
in 1910.310: augle, 50° 7; distance, 1" 28 
70 Ophiuchi. 1919.416 (Phillips); angle, 134° 2-
distance, 5".21. A Uphiuchi, 1919.111 (Phillips)1 KS&JJE*' 0"-88. 5 Serpentis, 
1918.389 (Brown); angle, 184°.2 ; distance, 3".79, 
reference to the above measures it may interest 
"Nichevo " to know that Brown uses an 181 in. . ,8J in. 
refractor, Phillips an 8 in. refractor, and Roe a 
0 1 ^ ? ' 7 l ; f r a c t o r - William Milbnru 
Wolsmgham Observatory, co. Durham. 
: [H l . ] -MOCK IRON.—The alloy to which 
'Sceptical " refers is just ordinary stereo, 
metal as used for newspaper work in preparing 
the plates for printing from. I t is fairly hard, 
does not appreciably contract in cooling, and 
probably would hold in any casting which 
.affords a keying by reason of its shape. I t is 
used as a white metal filling at times, but does 
not adhere to iron, brass, or the like unless 
they be _properly tinned before the fillinn- is 
.poured in. A less costly metal filling is made 
with 82 per cent, zinc and 8 per cent, copper 
alloyed together, which answers as well as the 
•stereo, metal if it has anything of a key to 
• lang on to. For iron castings, however, these 
white metal fillings are too conspicuous, 
and it is usual to have proper fillings from re-
sectable firms, or other properly made articles 
which adhere to the metal, and "are very much 
like it in appearance. Beyond this there is no 
reason for the existence of blowholes in castings 
•of any metal, and even.dirty metals and alloys 
can be cleaned if the melter knows his busi-
ness and uses a proper deoxidant flux. As to 
the "Trade Secrets " and their purveyors there 
is nothing in them, while usually where per-
sons want information they can g'et it through 
the oolumns of this paper for nothing, while 
they don't get a lot of long superseded " trade 
secrets " (?), which everyone in the trade knows, 
•palmed off on them at a high price. 
Walter J. May. 
[HI.]—MOCK IRON.—I have never used a 
metal made up in quito tho proportions you 
give, but there is no doubt but what these 
proportions would make up a metal which 
would expand on cooling. Alloys are sold for 
this purpose, and the composition of one as 
stated by the makers is : Lead, 75: antimony, 
17 ;bismuth, 8. You will see, thorcfore, that 
the allov described to you does not differ 
hugely from this. David J. Smith. 
' fll6.1—LEMAIREAN TELESCOPE.—This 
is another name for the Horscbelian or " front-
view" or "aer ia l" form. I t consists of a 
-concave mirror and an eyepiece mounted on | 
a long bar without a tube or diagonal plane. I 
Tho mirror is tilted ob'ehtly, »o that it ro-1 
ceives the light from tho object over the 
obsorvor's shoulder, and rollects it to the eyo-
pieco. A finder is a great convenience. I t is 
more necessary than in other forms. The 
great defect of this form is that tho inolined 
position of the mirror causes a great deal of 
aberration, which requires a great increase in 
the foeal length in proportion to the diameter. 
Sir John Herschel found that his 18-in. mir-
ror with a focal length of 20 ft . required 'ts 
aperture to be reduced to 12 inches to get 
good definition. See a note in a eataloguo of 
double stars in an early volume of tho 
Memoirs. Another disadvantage which I have 
not seen mentioned by writers is the extreme! v 
awkward position of tho observer when looking 
at objects that are at an elevation of more 
than 60 degrees with a mirror of more than 
5 ft . focal length, which, according to my 
exporienee, ought not to have an aperturo 
greater than 3 inches. 
A. Woolsey Blacklock, M.D. 
Ipswich. • • 
[116.]—LEMAIREAN TELESCOPE.—This 
is. simply tho old front view obtained by tilt-
ing the speculum and viewing tho image 
direct. I t belongs to the bygone days of metal 
mirrors. L. W. C. S. 
[116.] — LEMAIREAN TELESCOPE.— 
Another name for tho Herschehan or " Front 
View" telescope. I t is no use, arid those 
who eulogised i t probably did. so on hearsay 
only. No one who tried i t (with a really 
good mirror) could remain for a moment in 
doubt of its uselessness. A tilted mirror could 
no more give good definition than could an 
object-glass " out of square." Even a very 
slight accidental t i l t will decorate each star 
image with a tail. As I have before re-
marked, the Herschelian form could never 
have suggested itself to anyone bmt the users 
of big metal mirrors figured by the method's 
of a century ago, and so bad that a little extra 
distortion did not matter. We have here a 
9-inch mirror of jlerschel's, made by him for 
George I I I . I t is so badly hyperbolic that I 
am quite sure its images could be made no 
worse by the " front viow." But it shows how 
persistent a tradition founded on ft great 
name can be, that cverv now and then one 
finds tho old assertion that the " ITorschelian 
form is best and cheapest," etc., cropping up 
again, resurrected by someone purely on hear-
say. Wm. F. A. Ellison. 
[117.]—FRICTION.—The coefficient of fric-
tion, i.e., the relation between pressure per 
unit area of bearing surface and force re-
quired to shift tho unit area of surfaces over 
each other will not vary greatly within cer-
tain limits. Tho .actual force required to move 
tho ordinary D pattern slide-valve will vary 
directly with tho pressure, roughly speaking, 
owing to the unbalanced steam pressure on its 
back'surf aco. Tho piston valve has not this 
disadvantage, and recourse is .often made to 
it when high steam pressures are used. Al l 
the pressures on the piston valve are balanced, 
and tho piston simply floats in tho steam, no 
friction being caused by tho steam, pressure. 
L. W. C. S. 
[117.]—FRICTION. — Havo you not over-
looked* tho fact that in a jsilide-valve there is a 
big area underneath exposed to little or no 
pressure, as compared with tho whole back of 
the valve carrying steam chest pressure? 
Then a slide-valve is not a " smooth surface " 
as "mentioned in tho Act." You can get an 
insight into tho matter in this way. Tako n 
small scraped surfaco plate, and after clean-
ing carefully lay it face down on a large 
serapod plate, the surfaco of which should 
also havo been carefully cleaned and covered 
with a light film of oil. Tio a string to the 
small plato and to a small spring balance, 
and noto the pull on the balance to move the 
small plate about. This is, say, the vacuum 
test. Then put a heavy weight on the back 
of tho small plato and again pull and noto 
results. You can tako this as tho pressure 
test. David J. Smith. 
[118.]—BOILER MUD TAPS. — I should 
advise you to replace these with a eounlo of 
asbestos-packed cocks with glands, and get 
good ones. Even good cocks and valves fre-
quently leak some, so as your codes are com-
mon ones, you aro probably only getting equal 
results. Without an examination of your 
boiler and a test, it is impossible to state what 
is tho safe working pressure. I t might bo a 
high explosive bomb at 20 lh. or it might be 
safe at 100 lb. Your best plan would bo to 
get tho boiler insured at once with some good 
company, which would send inspectors twice a 
year to look at boiler for a very small sum 
and, incidentally, fix the WOlting pvewuro, 
and relieve you of responsibility from any 
damage caused -by explosion, etc. 
David J. Smith. 
[119.]—ATTWOOD'S MACHINE.—A full 
description •. for making a simple Aliwood's 
machine is given in "Elementary Practical 
Physics" by W. Watson (Longmans, Green, 
and Co.). Only ono pulley, about 6 in. dia-
meter, on top of an unright 6 f t . high. 
. " L. W. C. S. 
[124.]—M A K I N G C O N T I N U O U S 
HELICES.—Tho method you propose would 
need tho whole length of the helice to revolve, 
which if this was great would bo very awk-
ward. I saw some being worked in a works 
in this way, but do not know if it is the 
general method. A rod of tho inside dia. of 
tho helico required was hold in a hollow man-
drel lathe, a bush being fitted in the nose of 
mandrel to support rod, which did not revolve. 
On the faceplate of latho was mounted one at 
more reels of wire, the axes of reels being 
parallel to that of lathe mandrel. A simple 
tension clip liko that on a reel of cotton on a 
sewing machine gavo any tension required to 
tho wire. A roller was fixed to tho plate also, 
with a spring tension for rolling the wire down 
on tho mandrel or rod, which was kept well 
oiled. As the helice was formed it was drawn 
off and coiled up, as it did not, of course, 
revolve. The length was only limited by the 
length of wire on the reels. 
David J. Smith. 
[, 25.1-BICYCLE PEDALS.—Are you quite 
sure the pedal cranks have not been ex-
changed V I have ridden a goodly number of 
hikes in my time, of various makes, and I 
always found a right-hand thread in the left-
hand podiai-rpin, 'and ricc-rerm. The other 
way they would infallibly work loose. More 
than once, when asked to investigate a case 
of persistent working loose, I have found that 
soma sUirpiidi repairer had irachangeel' •the 
cranks. Possibly there may be makes with a 
right-hand thread in both and some locking 
device. For some yeans now- I have ridden a 
B.S.A., and have never had a pin work loose. 
Wm. F. A. Ellison. 
[123.]—FERMAT'S LAST THEOREM.—In 
the Math. Gazette for May is this statement 
in reference to a book by " M. C " : "Throe at-
tempted proofs are given of this well-known 
puzzle. Unfortunately, all aro fallacious." 
Which of tho two, " M . C." or the reviewer, is 
correct, I know not. Corolianus. 
[129.] — FIRE EXTINGUISHER. — The 
liquid called " Pyrene " I have been told is 
ethyl tetrachloride. I t is certainly a wonder-
ful extinguisher, and I do not think i t is an 
exaggeration to say that nearly every one of 
the naval motor launches has at some time 
been saved from destruction by it. 
L. W. C. S. 
[129.]—FIRE EXTINGUISHER. — In the 
squirt type. as distinct from the soda acid 
machines, _ the liquid used is generally oSfbon 
tetrachloride, but in some cases "triehlor-
cthylene has been used. Theso are very effec-
tive against petrol fires in enclosed "spaces, 
such as under a motor vehicle bonnet. 
David J. Smith. 
• > q OCT < .. 
P130.]-CAST-STEEL PLATE —Which is the 
best way to get the " pucker," or, as some et 
its in tho shops call it, the " chin-pop," out. of 
a oast-steel plato three feet square and an eighth 
of an inch thick, so as to get it to lie. level 
wilihout one or other of tho comers rising up?— 
J. G. M. 
[d31.]-tHOT-WATER PUMP.—I am stuck 
fast, and should be glad of advice. I have a 
throe-inch pump, mado of copper, for pumping 
hot wort into a copper; and, wanting to get 
uho brewing done more qtnokiv, I hail a second 
auction-pipo put on to load into another copper, 
thinking to pump up boiling liquor into the 
nipper copper. But now tho pump will not 
draw after the liquor reaches 170° Fah'r. 
mm got plenty at 170°. but none hotter. What 
is the cause, and remedy?—Argus. 
[:132]—STEAM PRESSURE.—I have a pair 
of engines working compound, and want to 
know why it is that tho steam in fho low 
prossuro is so low, as it lias only to go 12 ft . 
'Hie pipo has three elbows in it. Stoam enters 
ihigh-pressiuro cylinder at 37 lbs. pressure to 
N T M M inch-, commencement * f stroke, au-l 
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Class. 
. 1 
. 3 
. 2 
. 1 
. 1 
Observations : — 
Mag. 
August 23 3.7-1 
August 31 4-29 
September 1 4.41 
Septcmbar3 . . . . 4.C2 
Septomber4 . . . . 4.C0 
The Moood decimal in above magnitudes 
must bo taken for "what i t is worth. I t simply 
comes out from use of the II .CO. magnitudes 
of the comparison stars, which are always 
given to tho hundredth of a magnitude! 
E. E. Markwick (Col.). 
West Moors, Dorset, September 5, 1920. 
DENNING'S NEW STAR. . 
[101.]—Additional' observations obtained 
since letter of September 3:—August 27, 1920, 
w n a partially clear night hero. There was 
a ful l moon on tho meridian and a haze, 
which both hampered observation. The spec-
trum was fine: tho green and red seemed to 
bo more pronounced, while tho blue had 
faded. Lines F, 490. 500, 64, were very bright 
indeed. Between them were black bands of 
great intensity. I I was visible,'and between i t 
and F were two bright lines with a deep black 
absorption band dividing them, about posi-
tion 460. There seemed to me to be many line, 
bright and black lines between 64 and 530. C 
in the far red was visible at times, and I am 
convinced that its intensity variedi very 
rapidly. I t would flash out and then entirely 
disappear for a few seconds. This effect did 
not seem to bo duo to atmospheric causes. At 
least ten lines were visible. Rough estimates 
of intensity, counting tho 'brightest as 10, 
give: F = 10; 64 = 7; 500 = 6; 490 = 3; 
I I = 3; 460 = 1; 550 = 1; 560 = 1; 590 = £ ; 
C = i . On August 29 tho Nova looked some-
v. lnu reddish in a low-power e.p. Lino C had 
become brilliant. I I gamma, 460. 600, 490, 64, 
530, 570, were all more easily visible now. On 
September 4 the spoctrum was as follows: F 
hydrogen, I I gamma, and O, very bright. Cs 
intensity now 8, and flashing out above bright-
ness of F hydrogen at times. The black band 
between 500 and 64 very prominent. Septem-
ber 6, clouds only a'llowed timo to notice great 
brilliancy of U. The spectrum on September 
8 showed the continuous spectrum fainter, with 
F, C, and H lines bright. The red end of the 
spectrum almost invisible but marked by the 
intense scarlet hue of C. Tho flashing in and 
out of C is still as noticeable as before. In 
a low-power,e.p. tho Nova has a very reddish 
look. On September 10 the spcctr.im was 
somewhat more developed. C was even 
brighter than at any time previously. I I , F, 
C and 460 vory prominent and broad. The 
lino at 465 or so has brightened considerably. 
Th.? dark bands between F and 490, and. 500, 
and 64 are intensely black; while no black 
Hand is apparent, between 64 and 530. The 
magnitudo of the Nova was estimated to 
bo 3.2 on August 27, 4.0 on August 29, 4.3 on 
August 31, 4.5 on .September 4, 4.8 on Septem-
ber 6. 5.0 on September 8, and .5.3 on Septem-
ber 10. The observations wore all made with 
the nj-inch Calver reflector of the observa-
tory, and the Espin-Browning 5 prism spectro-
scope with, generally, high powers of disper-
sion William Milburn. 
Woisingham Observatory, 
Tow Law, Co. Durham. 
' . ' POLAR CAPS OF VENUS. 
[102.1—My exaggeration of the surface tem-
perature of Venus, as staled by Mr. McIIarg 
in letter 84, lies in the mothods-of calculation 
employed. Mr. Mollarg's result (viz., surface 
temperature of Verms = 339°) is based on 
Stefan's law; but I do not quite follow his 
application of this law. 
I t oppeai-s to me to be .necessary to introduce 
eftrtajua corrections, e.g. '(u) absorption of 
radiant energy by the ether; (b) differences in 
tlve materials composing tho planets; etc:, etc. 
We may neglect the correction due to the 
absorption of radiant energy in its passage 
Through interplanetary space, inasmuch ias too 
Utile is known regarding it. With regard to 
correction {!>) I would point out that if tho 
surface of Venus is covered with ia. white sub-
stance it will foe but an imperfect radiator, 
and the internal heat effects will preponderate; 
a very thin crust will remit, anil, consequently, 
Venus would be devoid of hills of any great 
altitude, and also show .great volcanic activity. 
An expression in terms of specific 'heat can 
bo obtained from a consideration of the Nebu-
lar Hypothesis, and which may be reduced to 
ine following approximate expression (x tSpe 
•cent.):— 
where $ = surface temperature of a planet, 
supposing it to be wholly due to 
solar radiation ; 
' R = radiation at the surface of the sun 
in eals./cm.2/min.; * s -
D = diameter of Sun; „ . 
d — semi-major axis of planet's orbit; 
and 
T = surfaco temperature of the Earth. 
(Note!—0 and T aro given on tho Absolute 
scale.] Putting T = 288° Abs., then wo have 
for tho various planets: — 
Msrcury 539 2GG 
Venus 363 90 
Earth 288 15 
Mar3 216-57 
Jupiter . 
Saturn . 
Urauun . 
Neptune. 
99, The Grove, Ealing, W.5. 
0 o. 
95 -178. 
63.5 - 209 5 
41 -232 
29 -244 
J. Brown. 
STARS NEAR NOVA CYGNT. 
[103.]—The enclosed chart of stars near the 
Nova may bo helpful to thoso desirous of fol-
lowing its decline in brilliancy. Tho magni-
tudes of the stars shown give a very useful 
graduation from 4.8 to 9.1, and a good estimate 
of equality with ono of them, or a position be-
tween any contiguous two, will not be far from 
accuracy. 
Tho magnitudes of the stars shown are as 
follows:—Star 1, mag. 4.80; 2, 5.17; 3, 5.72; 
i, 6.02; 5, 6.28; 6, 6.85; 7, 7.16: 8, 7.63; 
9, 7.91; 10, 8.01; 11, 8.61 12, 8.66; 13, 8.76; 14, 
9.11. 
6' 
© 
V 
S 
© 
1, 
O AX /IA / W C C u v ^ t C V O . Cyq^_ IfiO. 
Duo to weather conditions my ostimates aro 
limited to five:—August 25th, magnitude was 
2.5; August 27, 3.4; August 29, 3.7; August 31, 
4.2; September 4, 4.5. I t may be of interest to 
record that the first indication hore of the Nova 
was its discovery on a photographic plate ex-
posed in the zenith telescope on the night of the 
22nd, the discovery not being made, of course, 
until"development the following morning. By 
this time the Nova was being well observed 
elsewhere. '• F. Sargent. 
Sept. 4, 1920. 
SUN PILLAR ON SEPTEMBER 10. 
[104.]—Last evening I experienced another 
wonderful sunset sky from half-way up Amber-
ley Mount. Across the sky swept long, thin 
mare's-lails cloud. At 5h. 45m. G.M.T. a rain-
'bow-tinted patch of. light was seen on the right 
of the sun 22i degrees distant, same altitude as 
sun. The patch was slightly elongated N . and 
SL the purple colour next tho sun. A quarter 
of an hour later a slight patch of coloured light 
was observed on the" left, and a very faint ono 
of pale pink abovo the sun. No halo was 
visible, only the "mock suns." Tho two right 
and left patches were, seen till 6h. 10m., and 
by then it was possible, in spite of the sun's 
glare, to see the sun .-was sotting with a sun 
pillar attached, of about 10 or 12 degrees in 
hoight, tho same golden colour as the sun. 
Sunset, watched carefully for green flash as the 
sun set behind the far-distant downs at 6h. 22m. 
No green flash was detected. The high, pink 
patch above sun's placo was visible t i l l 6h. 37m. 
After sunset, tho sun pillar continued to be 
seen about 10 deg. north of the horizon, stort-
ing up from a curious spiral-looking cloud, and 
reaching up about 10 dog. By 6h. 30m. tho 
pillar was in two patches, tho lower one about 
5 dcg. altitude, tho second 4 deg. noTth of it, 
and the pink mock sun faintly visible in a line 
abovo. The lower part of the sun pillar con-
tiiiuod. vwiblo u» ii. fnint. Kaldbn, roundish, hazy 
patch till 6h. 41m., when it faded away. 
A. Grace Cook. 
The Malt House, Amberlc.y, Sussex. 
RAINBOWS ABOVE CLOUDS. 
[105.]—The rainbow over-clouds described in 
tho " E.M.," September 3, is tho well-known 
spectre of the Broken (Brocken?). I have 
seen it from tho top of Snowdon. Thero are 
several entries about it in the visitors' books at 
the Pen-y Gwryd Hotel from 1856 onwards. 
When the sun and the clouds aro in suitable 
positions, the rainbow is a complete circle with 
the shadow of tho observer in the middle; that . 
can only be seen from such an abrupt 6Ummit 
as Snowdon. Tho cone of light from the sun 
passes complete above the mountain , top. 
Should tho lower portion of the cone be cut off 
07 the summit, possibly seven-eighths of the 
complete circlo would be seen.- • T. Sington. 
THE MOUNT WILSON PHOTOGRAPHS— 
PLATO. 
[106.1—'Will you grant mo just a line to ex-
press the pleasure I feel that the opinion I 
ventured to express in my last letter on the 
un.riva.lled excellence of the Mosmt. Wilson 
photographs is confirmed in tho same issue by 
so high an authority as .Mr. Goodacre? This 
veteran selenographer has doubtless • noticed 
(and other students may like their attention 
called to the interesting fact) that one of the 
spots in Plato,'as given on one-of the photo-
graphs, seems new, whilst others are missing 
which ought to have appeared. The spot in 
question is the southernmost on Mr. Good-
acre's outline, lying a mile or two out from 
a promontory on the southern wall of the great 
plain. I have been, going through all the 
charts and drawings. of Plato that I have by 
me (except Mr. Goodacrc's map of the Moon, 
which I have lent to a friend), and I can find 
it on not one of them. I t is not in the -maps 
of Schmidt .(a tracing of which I owe to the 
kindness of IMr. 'Hallowes) or Dirt or Stanley 
Williams or Pickering or Fauth or Porthouse. 
The streaks also vary in a perplexing manner. 
May I again ivoice the earnest hope that some 
competent astronomical draughtsman will take 
this matter in hand and give us a faithful copy 
of the Plato photograph under as high a 
magnification as i t will .bear? Such a task 
will bo no light matter—Dr. Weinek's study of 
Copernicus occupied him the whole of 225 
hours (see tho, .full description of 'his method 
in Vol. I I I . of the " Lick Observatory Publica-
tions ") . -And, of course, the copy must be made 
from a transparency. I am quire convinced 
that in this direction lies a reasonable chance 
of settling once and for all the vexed question 
of changes on the surface of the Moon. 
Llanishen, Cardiff. . Arthur Mee. 
CELESTIAL OBJECTS W I T H I N THE 
LIMITS OF A 3-1N. TELESCOPE. 
[107.]—" Alfoeoot" (85) asks " Has unyono 
positively seen tho companion to Rigel with a 
3-in. glass? I have not seen it with a 3 in., 
but I have for;/ positively seen it with 1J. 
Objects of this class, a faint eomr* close to a 
very bright, primary, are much more tests for 
the perfection of a lens than for its aperture. 
The 1J o.g. was a French-made glass, and was 
about the last word in perfection, as some 
of these small objectives frequently are. I 
remember trying it on Capella with X 160 and 
getting a dead sharp disc and two hair-fino 
rings,, and nothing else of any sort. To such 
a lens the comrtt to Rigel is easy. I t is the 
entire freedom from scatterod light about the 
large star, that makes all the difference. A 3 irr. 
that would not show it I would consider a poor 
glass, whereas a 4 in. that would fail at it 
would bo rubbish. I had a lot of experience 
of this object some years ago when figuring 
various objectives from i\ to 51 in. aperture. 
I t was the first object I tried them on each 
time. If they would show the rnmcs easily, . 
with a clear space between it. and the primary, 
not flooded with scattered light, a favourable 
opinion of the figure could he formed at once. 
The comes to Sirius is another object' of the 
same class, though beyond comparison more 
difficult, and requiring a large aperture as well 
as very perfect 'figure and also fine polish* 
This last is a bit of perfection which even great 
makers do not always attend to. It, is this 
which gives the velvet-black sky background 
which makes faint objects show up. The 
sight of Sirius in tho 10-in. Gmbb telescope 
here is a rovelation of wliat a large objectivo 
when really perfect can do. How many 
telescopes aro there which will give a really 
black sky with Sirius in tho» field? This on« 
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I verify his compulation almost exactly, finding 
tho Urn* of rising 5h. 43m. p.m. by 75th meri-
dian tunc. XI. X\ Xiollin. 
NOVA CYGNI (1920). 
U28.1—1920—Sept. 13: Cloar. moonless night; 
Nova in low c.p. looks rod. C lino, very doep 
crimson; F tho brightest lino; H bright; 465 
jnoro prominent. Hhrlf bund, at 470 or so, 
very broad and dark. C flashing as l>ofoi'e. 
Intensities: F = 100; C = 10 (max.); 1 1 = 4 ; 
465 3; eleven lines were seen easily. Almost 
; iemt band botwoen b and 530. Sept. 15: 
Cloudy sky. H visible, hut-faint; F still the 
brightest; C seen with dilliculry; black band 
at 470 very dark. Intensities: 490 = i ; 500 = 2; 
i . = 3; 500 = 3; C easy at times; I, and 500 
broad; D seen, but min, vis. 465 broad. 
S'ipt 18: Very clear night. C and H bright; 
F very bright; C not so bright as previously; 
H fairy easily visible. 465 is a bright band 
shading into tho intense 'black band at 470. Re-
mainder of spectrum unchanged. Sept. 10: C 
very faint; D soon, but with difficulty; bright 
band very conspicuous. Intensity of remainder 
faint; D seen, but with difficulty; bright band 
465 very conspicuous. Intensity of remainder 
as before. Sept. 22: Cloudy 6ky, and moon 
on Meridian; C suspected only. Rest of spec-
trum apparently unchanged. Sept. 23: Hazy 
sky; bright moonlight; F still by far tho 
bng'-fest line; -465 fairly bright and broad 
{query: composed of several lines?); H cer-
tainly seen, but faint; black absorption band 
at 470 very easy; 560, 570, at iimits of visi-
bility; O, under high dispersion, invisible, but 
easily seen at times with low dispersion. 
Intensities: F = 100; 465 - 20 ; 530 = 16; 
i 4 - 1 4 ; 500 = 12; 490 = 4; H = 2; C (varies 
from 0 to 30); 560 = i ; C generally invisible. 
Intensely black bands at 470, 485, 495. Nova 
looks red in low e.p. Tho above observations 
were made with the 17i-in. Calvcr roilector 
and the same spectroscopo as formerly. 
Further estimates of magnitude in 28-in'. 
binoculars ire hew appended:—13 Sept. = 5.5: 
15 Sept. =5.6: 38 Sept. = 6.0; 19 Sept. = 6.0; 
22 Sept. = 6.2; 23 Sept. - 6.5. In' letter 101' 
(17 Sept.) 64 should have been | u 
While observing with 17i-in. last night 
(23 Sept.) a brilliant fireball appeared about 
150° +75° . ' Rapid flight., almost vortical. 
Magnitudo Sought to bo - 2 or so; a lovely 
object, even through cloud. Seemed to bo a 
pear-shaptd mass of flame. 'The time was 
somewhere between lh . and 2h. G.M.T. (un-
fortunately not recorded at once). 
William Milburn. 
Wolsingharri Observatory, Tow Law, r • 
Co. Durham. 
A WITHDRAWAL. 
1129.1—I hopo you will allow me to withdraw, 
or, at least, qualify, a particularly distasteful 
phrase in my letter, which may too easily be 
interpreted in a way foreign to my "real mean-
ing. 1 refer to tho forty-ninth line, as printed, 
and following words. I have written privately 
to express my regrets, but dosiro to give my 
withdrawal the same publicity as the printed 
note. F. Sargent. 
The Universitv Observatory, Durham, 
• Sept. 24. ' 
MAGNITUDES OF COMPARISON STARS. 
—SIXTY MEALS A DAY. 
1130.1—Referring to the third paragraph of 
Mr. W. H. Steavenson's letter (115); on pago 106 
of your issue for September 24. I U I I not quite 
convinced that the adoption of a common set 
of magnitudes for comparison stars in visual 
variable star work would wipo out all " dis-
crepancies " betweon the work of a group of 
observers. Far from it. I cm. howevor quite 
at one with tho writer of the letter that in 
all co-operative observations of variable stars 
ono system of comparison should bo rigidly 
adopted for ono and all. Under such a system 
nnd organisation I have had to deal with tho 
assembly and co-ordination of manv, many 
thousands of observations by many oljHorvers, 
and yofc experionco shows there always are, and 
always will be, very curious differences between 
light determinations of different observers, 
although mado practically simultaneously. 
Tiioso may run up from one-tenth to a whole 
magnitudo. They are duo to various causes, 
physiological, varying states of tho sky, varying 
localities, varying instruments, and so forth. 
Nevertheless. I am firmly convinced of the 
enormous superiority in accuracy of a co-opera-
tivo or moan ligJit curve, the result of, say, six 
or more observers' work over that of one. The 
peculiarities and irregularities of each singlo 
observer get smoothed out when all tho obser-
vations aro put into the mill and a " most 
probable" or mean light curve drawn amongst 
them. 
lto Utter 124 (Sixty Monl» a Day), I am »fraiil 
life is too short for vie to ado|>t the system 
of nibbling food cvory quarter of an hour from 
early morn to late at night, even if it were 
to cure the severest form of indigestion. More-
over, to do it properly, tho biscuits would evi-
dently havo to bo carried about on the person, 
and piesumably in tho pockets of ono's 'gar-
ments. Think what would be tho state of 
" Kappa's " pockets after (1) a month, and then 
(2) a yoar, of the system! 
E. E. Markwick (Col.). 
West Moors, Sept. 25. 
MOUNT WILSON LUNAR PHOTO-
GRAPHS. • 
(131.1—I havo just had the privilego of seeing 
the four beautiful enlargements of lunar photo-
graphs taken at Mount Wilson with the 
100-inch, now on view at the annual exhibition 
of tho Royal Photographic Society. They are 
undoubtedly tho finest lunar photographs I 
have. seen. I t would probably require a five 
to six-inch telescope, working under first-rate 
seeing conditions, to reveal visually the finest 
dotail rendered in the photographs, while, neod-
less to say, no ordinary tolescopc of that aper-
ture could photograph them satisfactorily. I t 
is_ not so certain, however, that an aperture 
of nino or ten inches of equal focal length to 
the 100-inch, and capablo of sufficient steadi-
ness through a more prolonged exposure, would 
not afford even better results owing to being 
less handicapped by atmospheric causes, 
although the brief exposure necessary with tho 
100-inch, and consequent avoidance of tremors, 
is a great counterbalancing advantage. In my 
opinion, it is regrettable that all four of tTiese 
beautiful enlargements are arranged on the 
walls so that the lunar South is where the West 
should be, the. effect being strango to those 
•familiar with the telescopic aspect of the 
moon. I t is precisely as if a pictorial photo-
graph were arranged so that the sky-line 
should bo perpendicular! Tho reproduction of 
the Copernicus region in the R.P.S. Catalogue 
must be turned upsido down to be correctly 
viewed, and at best does scant justice to tho 
original. 
Ealing. A. A. C. Eliot Merlin. 
LUNAR RAYS AND PUTREFACTION. 
[132.1—In 1870 Dr.' Alexander Wil son pub-
lished ' Some Observations Relative to the In-
fluence of Climate on Vegetable and Animal 
Bodies." He stated1 tlierein that " the contact 
of the lunar rays very much promotes that 
process " of putrefaction, and carried out some 
experiments to confirm this assertion. He ex-
posed, daring the night, a piece of fresh beef 
to the light of a Ibright full moon, and a 
similar .piece protected completely from tho 
light. Tho next morning " the covered piece 
showed not the smallest sign of putrefaction, 
wlrile Hie other smelledl strongly. By 2 o'clock 
the same day the sound piece 'began to smell, 
but that which had been exposed to the lunar 
rays was much further advanced in putre-
faction " Those and other experiments were 
" made in tho latitude of about 11° North." 
He further pointed out that "facts of this 
kind are so generally known in these climates 
that fire fishermen who are out aH night take 
ca>'e to prevent the rays of the moon from 
shining on iho fish they catch: yet, notwith-
standing their precautions, those taken in 
moonlight become putrid considerably sooner 
than others taken in the daytime or when 
there is no moonshine." He observed, also, 
that in the 1 Topic, it was a general opinion 
thai the moon's rays helped to ripen fruits 
and aooelorate the growfch of plants. 
C. Carus-Witson.-
SOME NOTES OS WEATHER I X 1919— 
' ERRATUM. 
[133.1—I havo recently -received the annual 
report of the Borough Meteorologist of 
Worthing (Dr R. Heywood Wilshaw, 
M.D.. F.R.Met.Soc, etc.), the interest in 
which is very much more than local, and in-
cidentally thraws an interesting sidelight on a 
subject recently under discussion in the 
'.'E.M."—viz., afternoon hygromotrv. Taking 
some of the -stations whose monthly reports 
appear in the pages of " Ours." it is worth 
notice tc record that in a five years' average 
Worthing corres out as the sunniest of twenty-
two meteorological stations, with an annual 
mean of 1.824.6 hours, and Torquay wit-lr 
1.766.5 hours. In the actual records for the 
year 1919 Torquay came out on top in twenty-
five stations. Worthing taking fourth place 
with 1.788 5 hours, audi' Tuiibridge Wells (an-
other of our stations) twenty-fourth with 
1,405.2. [Tutibridgo Wells does not usually 
havo such a low sun record as this. Other 
figures are not just now available.J The annual 
rainfall at Worthing for 1919 amounted .to 
28.54 ins., or 725.8 mm. 
The most interesting feature of tho report 
is, however, the humidity record, which shows 
that whilst the mean relative humidity" at 
9 a.m. for the yoar was 82.2 per cent, and et 
6 p.m. CO.y per cent., the self-recording hygro-
graph showed minima between noon and 4 p.m. 
considerably lower, the lowest reading being 
43 per cent, on June 30, and the mean of the 
lowest readings coming out at 61.3 per cent. 
Mr W. M. Robertson writes me;—"Anent 
your weather forecast in 'E .M. , ' the date 
sent you as likely to show an ontirely different 
type of weather was September 15, bringing 
for tho week-end unsettled to variable weather, 
with considerable increase of wind." I regret 
" 21st" was inadvertently written instead: of 
" 15th." D. W. Horner, E.R.Met.Soc. 
THE PELORUS. 
[134.1—An esteemed contributor to " Ours" 
has more than once inferred that the word 
" polorus" in a query was a misprint for 
" poJaris," though the querist probably meant-
the instrument of that naime. 
The pelorus is' practically a compass without, 
a needle, or needles, and is fitted with sight 
vanes for taking bearings. I t is used chiefly 
in aerial navigation, I believo, but i t is men-
tioned by Captain H. M. Wood in a recent 
number of the Xauiical Magazine, in an article 
on "The Deviation of the Compass," from 
which I quote as ifollows:— 
" I t (the pelorus) is generally used in. com-
pass-adjusting to bring the ship's head on any 
given magnetic, bearing, or can be used to take 
sliore bearings, such as the welVknown ' four 
point,' when i t is not feasible to take them 
with the standard compass. Its main features' 
are a circular bearing-plate graduated as a 
compass card, and so mounted that it rotates 
freely on a vertical axis. There are clamp 
screws attached to 'both sight vanes and bear-
ing-plate to enable both of them to be fixed 
at any particular point independent of each 
other. There is a lubber line on the stand, 
which must he fixed in the fore-and-aft lino 
of the vessel." • Cosmo. 
RATS—HELIUM—THE LATE PROF. RIGII I 
—SPECTRA OF THE ELEMENTS. - ' 
1135.1—Readers of "Ours" who are unfor-
tunate enough to be bothered with rats or 
mice mav be interested to know that a 
pamphlet bv Mr. Hinton on rats has just been 
published by the British Museum (second 
edition). In the book Mr. Hinton gives,a 
good account of the means of waging war 
against the rat tribe. The best poison is 
stated to be a mixture of barium carbonate 
with fivo parts of oatmeal, made into a stiff 
dough with water. I have tried this, and I 
have found it to be very satisfactory. I have 
lost all faith in mouse-traps, for the mice seem 
to avoid them, as we avoid a dentists chair, 
bv instinct! , 
"Before the war helium was no more than 
a chemical curiositv. and cost £300 per cubic 
foot. Owing to the labours of Prof. McLennan 
and others, however, during the war, helium 
is now being produced in Canada on a com-
mercial scale for filling balloons, etc. I t is 
now obtainable at less than £1 for 100 cubic 
feet. In Canada the natural gas used for 
illuminating purposes has been found to con-
tain relatively large quantities of helium 
(about i per cent.), and this is extracted by a 
special process, and the natural gas used in 
the usual way in the houses with practically 
no loss. - ,- , 
All phvsicists will be sorry to hear of the 
death of the famous Italian Prof. Augnsto 
Righi. who died in .Tune this year. Of the 
seventy years of his life Right devoted well 
over fifty vears to the study of physics. Dur-
ing his ' l ife he made manv important dis-
coveries, and all followers of science will feel 
that another leader has cone from our midst. 
Dr. F. W. Aston, in the Cavendish chair at 
Oambridec. has attained some very remark-
able results with his mass spectra method of 
nositive rav analysis (a creat improvement on 
the oriirinal method). The most, amazing re-
sult is that the elements have all_whole num-
ber isotones vhm oryarn = \b (except hydro--
gen. which = 1.0nS). A few of his most recent 
remits are:— Boron is a mixture of two 
isotopes of atomic weight 10 an! 11; bromine 
of two atomic weights. 79 and 31; silicon of 
three 28. 29, (301; sulphur, arsenic, phos-
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to i)t» separately aeribed, would bo very eon 
sidorable. 
The. segments of thofrarnowork and the ends 
ol eoch length <jf barking aro fastened with 
wood screws. The dome is covered wii.h stout 
canvas which has received, tbses coats of whit* 
paint. . 
A moiv satisfactory or mo-ro easily worked 
dome it would bollard to imagine. 
U.-rar Blundoll. 
Tho Manse, Now 'Plymouth, N.Z. 
NOVA C.YCNI—NEi'.ULAR SPECTRUM. 
1143.1—As one who has been helped by the 
timory charts and notes-of Col. Morkwiek and 
Mr. Sargent, may I ask cither of them to 
assist; further by stating (ho R.II.P. mags, 
of Alpha and Beta. Cophei, Beta and Delia 
Dr-aconis, and Oiuioron Cygui (tho combined 
light of tho pair). t 
I havo succeeded in making comparisons of 
tho now star with others on nineteen nights 
since 1 first saw i t . on August 25. Many of 
these have been made through the interspaces 
of drifting clouds. Is it fair, with, a small Hold, 
to look upon clouds us they drift across as 
natural wedge-photometers? I have .not relied 
on them as such, though they sometimes help 
in forming a judgment of the relative bright-
ness of two nearly equal adjacont objects. Tho 
decline in tho oaso of Nova Cygni seems to 
• have been continuous unless there iwas tho 
_ faintest trace of recovery -on tho 25th. There 
' is a star n.f. Sargent's No. 5 making a wido 
double in a l i in. finder and .nearly equal to 6 
. in brightness; what is tho magnitude .of tliis? 
And also n.f. Sargent's No. 4 (toward No. 8) 
is a fairly bright companion, with ono still 
fainter making up a small triangle. The mag-
nitudes of these might bo helpful for compari-
son, although I find isolated stars mbro useful. 
The spectrum of tho star as seen with a 
•44 in. and a small direct-vision spectroscope in 
place of the eyepieco has'been most interest-
ing, if mot very informative. The beautiful 
deep crimson lino which was so noticeable in 
tho spectrum of Nova Aquilaa has never been 
seen by me in Nova Cygni; in fact, the red 
part of the spectrum as a whoio has appeared 
very weak. The success which 'attended my 
efforts to make out the spectrum when the star 
had reached the sixth mag. caused mo to turn 
tho instrument on to the planetary nebula 
i H . 1 V . 37) in Draco, near the pole of the 
Ecliptic, and I was pleased to find that even 
wiih such a modest equipment the object 
• showed as three separate dots (with no cvlin-
drical lens)—a faint green one, a much brig-liter 
preen one, and a faint •bluish-green one a little 
further away. This, so far as .it .goes, I sup-
pose merely confirms what is well known, but 
has i t often been seen with' suoh small means? 
Tiie colours were hardly distinguishable from 
pale white through their faintness, but occu-
pied tho position of the shades named where 
those could be seen. in brighter objects'. The 
fine dork lines of even bright stars aro much 
more difficult objects even whe'r, the linear 
spectrum is broadened with a cylindrical lens. 
C. J. Spencer. 
Highfield Terrace, Halifax. 
rOMilis obtained by Mr. N'olnou by its' moaiu 
on difficult structures of many kinds. 
A. A. C. Eliot Merlin. 
Ealing, October 1, 1920. 
MICROSCOPICAL: A TROUBLESOME 
•SPECK. 
1145.1—One. evening, on resuming some ob 
servo l ions with t'ho l,oitz binocular, I saw a 
black speck at the bottom of the field, and 
it. i'ulgctod me. I turned the oculars round 
and round) but tho trouble remained. I cleaned 
co refui ly mirror, condenser, lamp-gloss, «nrl 
bull's eye, yet it persistently obtruded on Iho 
vision. In desperation, I seized my india-
rubber car syringe, and blew with it a mighty 
blast down each tube, and then the field was 
cleared of the obnoxious visitant. J. B. G. 
'THORIUM DISC GAS MICROSCOPE 
LAMP VERSUS PARAFFIN LAMP. 
J144.1—I have recently tried tho incandescent 
Thorium diso lor certain difficult observations 
under tho highest powers of the microscope, 
the incandescent disc being sharply focussed 
on to the object by an apochromotic substago 
condenser corrected for slip ihickncss. .As the 
outcome of my experiences, I am inclined to 
think that, owing to the disc affording a 
brighter light than the edge of the A-in. paraf-
fin lamp Same, a very slight advantage of 
contrast could bo detected, or imagined, on 
somo exceedingly faint diatomic structures, 
such advantage being so slight as to be highly 
doubtful, and certainly negligible, in even the 
most critical and trying visual work, a Gif-
foi'd screen being used in both cases. Against 
this _ possible infinitesimal advantage, the 
practical microscopist would do well to con-
sider, amongst other things, that gas is not 
always available cither at homo or abroad, 
while paraffin is obtainbic all the world over: 
that ordinary lamp wick is more lasting, and 
easier to replace than thorium discs; and that, 
to obtain the most, satisfactory results with 
fbfierent magnifications, it is necessary to vary 
the sizes of the illuminating discs, talis not 
being easy without risk of damage as the in-
candescent lamp is at present constructed. In 
contrast to this, the Nelson lamp can bo safely 
relied upon to yield efficient service anywhere 
and everywhere, and certainly no ono-has 
•hitherto rivalled tho practical observational 
BRIGHT LINE SPECTRA OF LIGHTNING. 
1146.1—Last evening, between 6.30 and 7 p.m., 
wo had one of tho hea.viest thunderstorms ex-
perienced in tfbss port. Flash and thunder were 
simultaneous, right overhead and in all direc-
tions of the compass, this particular locality 
appearing to be enveloped in a continuous sheet 
of electric flame. Unfortunately tho diffused 
light of the glooming prevented the rare 
ocr.n.unio display from being seen in its real 
beauty. • < 
Armed with my little Grace's Rainhnnd Spec-
troscope. I went out. on the verandah, and was 
amply rewarded. The bright line spectra ri 
H, Q, N, the beautiful and unmistakable si ec-
r-rum of pure helium, and the fluted spectrum 
of carbon wore clearly seen. Tho He spectrum 
was seen three times, once pure as in a Pluck^r 
tube, and the D, lino was particularly vivid, 
the pure spectrum being from a flash duo 
S.E at _on altitude of 25 deg. Tho red linos 
also appeared , to. be brighter than in the 
vacuum tube. Tho spectrum of N was nega-
tive. 
I trust the above will-interest some of your 
readers who possess spectroscopes. I t is not 
necessarv to use a large intrument; a miniature 
will do. ' R. Schofield. ' 
Kobe. Japan. Aug. 28. 1920. 
HOW TO USE AN ANEROID BARO-
METER. 
1147.1—It has been the custom (I have said it 
myself!) to say that all words on the dial of a 
birometer- are useless. I have recently been 
making experimerts with, a, reliable aneroid 
which has been in my possession for some 
years, and tho result of my investigations seems 
to point to the fact, that the assertion, as given 
•above, is too sweeping. The real trouble is 
that there is no definite or-fixed point for the 
placing- of the words, and that expressions such 
as "eet fair." " verv dry." "much rain." and 
" stormv" are useless because, exaggerated, 
and also Because the indicator of tho baro-
meter hardly ever, evcent under exceptional 
ciroum.stn.ncos, reaches the ports of the dial 
whore these words a.ro placed; 
Now. iu my reliable aneroid, we have onlv 
tlte words "rain," " ohongo." and "fair ." 
Thd first-named covers from 28.3 in. to' 29 in., 
the second from 29 in. to 29.85 in., and tho 
third from 29.85 in. to 30.55 in. The aneroid 
being "set" for mean sea level. I find that 
readings seldom occur, below or above tlto ex-
tremes given, and also, and what is more to 
the point m forecasting the weather, that *0 
lone- as the indicator remains in the vicinity 
of tho word " rain " very bad weather is *:er-
to.in: when it fluctuates o.lxuit the word 
"change " changeable, showery weather occurs 
in nino cases Out of, ton, and when the pointer 
is fairly steady somewhere on the word fair ' 
fine weather is a-lwavs probable, and if by 
chance the indicator shravs " fair " and it still 
rains, it is only on those occasions when, the 
wind veering north-eastward. & long spell of 
fine weather may be oxoooted in a day or two. 
From a popular point of view. I think it a pity 
to condemn all wording because somo of the 
worrls voro, or are, obviously misleading, if 
not t irard, I trust readers of the " E . M . " 
will make similar experiments. 
D. W. Horner, F.R.Met.Soc. 
Tho 1 sat (and enly .-eally «aiil£tttogr$U4)K* 
for indigcsiioii is—prevention. This is>;t>est, 
accomplished by eating meals at rcgular^iritl-r-
vals (of two to' threo hours). There should JA, 
not more than four moo Is a day—and no 
"snacks" in between. Tho food taken at 
meal times should bo plain, wholesome food-
no fancy, rich articles, such as iced cakes— 
and should he well masticated before 6waJIo.v-
ing. What is porhai>s most important, is, don't 
eat too much, don't hurry with it, and don't 
do anything olse such as reading at the samo 
time, a.- this impairs the digestive organs. 
Neon. 
SIXTY MEALS. PER DAY. 
1148.1—Has "• Kappa " ever seriously con-
sidered what happens ivfheh he has sixty moils 
B flo-v (overv quarter of an hour or so)? Let 
us sinmose tho.r, he has had two "instalments." 
and las just eaten a, third. The first lot will 
hove decomposed it) .the process of digestion a 
tittle n-.ore thou the second, and then some 
ur:dii_'ORtod food i> admitted, and so on. lo 
tho,'- there would always 'be a mix.turei of 
digested (n.nrf jollv) and undigested food in the 
* tornaeh. This state would certainly not tend 
to prevent or relievo indigestion, but T csjn 
think of nothing which would be more likely 
to cause it . * 
TI IE FUEL PROBLEM. 
1149.1--Owing to the fact that until a .short 
timo ago coal was both plentiful and relatively 
cheap, it has become to bo regarded as the. 
enly fuel available, and practically every per-
son in this country is dependent upon it for all 
the. necessaries of life. 
This has not been lost sight of by the ex-
tremists, who arc now urging the miners to 
strike, and i t is surprising that the demand 
put forward is only 2s. per shift and not 22s., 
but probably this will come later. In these 
days, when any section of so-called organised 
labour, handling a vital service is quite pre-
pared to inflict any degree of loss and suffer-
ing on the rest of the community so long as it 
gains some trifling advantage, i t is very un-
wise to have all our eggs in one basket in the 
matter of fuel. 
Coal has now got to such to price that -it is 
seriously affecting our industries, and every-
thing seems to point to the pripe increasing, 
even if the production does not fall off, as i t 
probably will . . 
A prolonged coal strike, however terrible 
the prospect may seem, might not be an un-
mixed evil if i t drew attention to tho other 
sources of fuel in this country, now almost 
entirely neglected. 
If any country wished to retard or paralyse 
our commercial development, a few million* 
spent in wrecking our coal industry would 
be a splendid investment, and recent develop-
ments seom to point to something of this sort 
taking place. 
There is. of course, no oilier fuel supply 
which could entirely take tho place of coal, but 
there are several other fuels available in suffi-
cient quantities to make up for the serious 
coal shortage, and also to greatly affect tho 
price, which, with no competition, can reach 
any height • and so strangle our industry. 
These other fuels are chiefly situated where no 
coal is found, and can also be gained without 
"mining* as tho term is understood with 
regard td coal. *-
Tho enormous peat and shale deposits of, 
.Norfolk, the lignite deposits of Devon, etc., 
are good examples of alternative fuel supplies. 
Up to now the price at which these fuels could 
bo produced has retarded their development.1 
but the increasing'cost of coal has modified 
this, and it would seem a good policy for the 
Stato to subsidise these fuels if necessary in 
order to hasten the development. _ ' 
A few weeks ago I was at a works which 
consumed thousands of tons of coal per annum, 
the increased cost of which had very gravely 
affected the prosperity of the firm runnin.',' 
the works. Quite a a short distance away was 
fuel which could be got for a few shillings a 
ton. in fact tho works was almost built on a 
fuel bed. The cost of one year's supply of 
coal would have enabled this firm to have ob-
tained fuel for ever after at practically no cost, 
and similar cases must exist all over.tho' 
kingdom. 
I have previously pointed out in the " E.M." 
that, fully 50 per cent, of the coal consumed 
in this country is wasted, but it does not seem 
possible to effect any improvement in this 
direction, especially when the project of vast , 
electric generating stations is recalled, and 
which wero to use l i lb. of co.il per kilowatt, 
or rather more than is used by many small 
well-kept generating plants. I f the State pro-
poses to save (?) fuel in this way why should 
any private consumer worry? 
Coal is far too precious to burn direct or 
" r a w " in any cose, and to centralise our 
power supplies would still further play into tho 
extremists hands. Every endeavour should 
therefore bo made to utilise all available fuels, 
and to consume them locally and so save the 
loss in labour and. money now experienced by 
carrying coal'.to places where large deposits of 
fuel, roadilv available, exist. 
David J. Smith. 
Errata: In loiter 152. "Lunar Ravs and 
Pulrefaoii'on." for " 1870" rend 1730: and in 
reply 202 for " Dr. Bondon " read Dr. Beudon. 
C. Carus-Wilson. 
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nhick'ji cxir-t to the gradual inurecua of the 
daily production to two or thrco thousand 
carats. Tho .costs of production are stated 
to be so low that tho stones can bo marketed 
at carat price of 10,000 to 12,000 marks, 
while the present world price of natural dia-
monds is about. 16,000 marks. Tho Jjoerscn-
tniting adds that there 'is no particular need 
in point out that tho British diamond mono-
poly is already broken by this discovery. 
A very useful booklet of thirty-two pages 
on " Slide Rules and How to Use Them,".by 
Thorn, Jackson, M.f .M.E. (London: Chapman 
and Hall, Ltd. , 11, Henrietta Street, W.C. 
Is. 6ii.), will interest many .readers familiar 
with the s-lido rule, and should bo obtained 
by every professional or business man, manu-
facturer, and student, possibly unaware that 
by its u.se ho can readily solve tho most diffi-
cult formula?, which he is otherwise only ablo 
to work out by the tedious processes of 
decimal multiplication and division. . 
.Tho Admiralty is very wisely negotiating 
for tho purchase of a huge coalfield, of 
smokeless steam coal, on the west coast of 
British Columbia. The area of this coalfield 
is said to be. 2,000 square miles, and i t 'is the 
largest deposit of its kind in the world. The 
Navy, and indeed tho trado of the Empire, 
depend upon the proper and constant supoly 
of our coaling stations throughout the world, 
and i t is certainly necessary that we should 
possess a new source of supply and possibly 
find i t cheaper to draw a largo.part of our 
coal from mines overseas. Tho increasing 
price and declining productivity of British 
mining is an. unwelcome proof that the 
miners spell patriotism with, a very .small p. 
Mr. Harold Ashton Rigby, cf East Croy-
don, last Friday crossed the English Channel 
on a water bicyclo of his own design. He 
left Folkestone by boat for the French coast 
with his wife, -and started to cycle across tho 
Channel about 7.30 a.m. He arrived at St. 
Margaret's Bay, near Dover, at 6.30 p.m., 
ii. vlng covered a distance between forty and 
forty-five miles. When he arrived ho was too 
exhausted to speak. The crAssing had not 
been at all favourable," a "choppy" sea and 
several heavy squalls being encountered. The 
machine, which is supported on two floats and 
propelled by pedals, was carried down Chan-
nel and later drifted towards the South Fore-
land. ' 
In tho Chancery Division last Friday, before 
Mr. Justice Eve, a motion was madie on be-
half of Mr. William Wynn Evans, a share-
holder m Messrs. Brimmer, Mond and Co., 
Ltd. , to .restrain the company from making 
a grant of £100,000 to universities and other 
institutions for scientific education and re-
search, Mr. Maugham, K.C., for the com-
pany, intimated that- there was no intention 
to disburse the money until the hearing of tho 
action, and he was willing to give an under-
taking to that effect. This was accepted by 
Mr. Clayton, and the judge agreed to hear 
tho action at urn early date. 
The Zeppolin Company is about to begin 
trials in Germany 'with an aeroplane which 
i t is olaimed wil l far out-distance any 
machine in tho world. I t is a tractor mono-
plane, which has been built in secret,' and 
only tho most meagre details regarding i t have 
been allowed to leak out. I t is built through-
out of duralumin, has a span of 90 to 100 f t . , 
and a chord of 10 or 12. I t is fitted with 
four engines and has capacity for twenty pas-
sengers. The wings of the monoplane are 
hollow. In them the four engines, each o£ 
260 H.P.—Mercedes or Maybach—aro fitted, 
and the wings are constructed so that while 
the monoplane is in flight a mechanic may 
crawl through them and attend to the engines. 
There aro only two struts in the monoplane, 
and these extend laterally from the under-
carriage to the under-side of the wings. I t :s 
understood that,-following the trials, an early 
:it.*ompt wil he mado to fly tho machine across 
tho Atlantic -
Lineage was discussed last week at a meet-
ing of the Society of Genealogists of London. 
Lord Farrer wanted to know tho exact mean-
ing of the term, "Genealogical Conundrums," 
and suggested that i t meant something like 
tho following :—" My father told me as a 
'hoy tJwtt his father and his mother, hi* unci" 
and his aunt, his brother and his sister, and 
two cousins, all went to Clapham Church on 
one horse' How far, asked Lord Farrer, 
could , they reduce, by intermarriage, the 
number of peoplo who rode on that steed? 
The greatest genealogical difficulty he had en-
countered as a boy had been tho descent of 
Henry V I I . , which was 'demanded in every 
school examination, and had been epitomised 
for schoolboys in the following doggerel :— 
The great-grandson of Edward Third's 
second son 
To F i f th Mary's daughter his troth he 
plighted, 
And York and Lanciister thus united. 
Dr. Mooro said the "upper ten. thousand " 
were probably all descendants of Edward tho 
Third. 
Professor' Wallace, opening the class of 
Agriculture and Rural Economy in the Uni-
versity of Edinburgh last week, very rightly 
insisted that the strenuous opposition to 
recent educational legislation which had 
developed among educational authorities, and 
tho absenco of evidence of educational pro-
gress, in spite of an enormously increased ex-
penditure, fully justified his declared opposi-
tion to the system of education which 
neglected the practical side of a child's 
development, and failed to fit the individual 
for the business of Hie. He reasserted that 
for 85 per cent, of the population the business 
of life involved hand labour, and that tho 
successful school system of the future must 
include manual training, hitherto ignored in 
favour of an abortive attempt to monopolise 
on literary lines. 
The total number of persons killed in acci-
dents on the railways in the United Kingdom 
last year was 932, as against 870 in 1918, and 
the number injured was 23,983. Twenty-
seven passengers were killed by falling be-
tween trains and platforms, etc., and 28 lost 
their lives by falling out of carriages. 
-31 o o o - < -
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NOVA CYGNI (1920). 
ri.62."]—Referring to letter 143: Tho star 
»./. (4) in Mr. Sargent's chart is, as he sur-
mises, +51°.2734 in B.D. and magnitude 7.3 
there and 7.05 in H.R. (Sup.). I t is also E 216 
in Mr. Hspin'a Red Star List, and found in 
April, 1887, to have a pronounced third type 
spectrum. (See No. 520 in Appendix to Es. 
IVirra's Catalogue of Red Stars.) Thoro is a 
vide double star, n.p. (4), which forms a tr i -
angle with tho above star and (4). This is 
probably the star indicated, and is formed of 
B.D.+6i°.2720 and 2721, mgs. 9.2, 9.1 respec-
tively, thereby giving a combined brilliancy 
in a ,low power of 8.4.mg. or so. 
Tho star n.f. (6) is probably +55°.2308, B.D., 
m j . 7.7. Thero is a star near of mg. 9.4. . 
In lcttor 128, lino 8, <> should bo 4,; lino 
18, September 10 is September 19; from 
" bright " in line 19 to " difficulty " in line 21 
should bo deleted. 
Further nigs, of Nova:—September 25, 6.8; 
27th, 6.8; October 7, 3.4; 8th, 8.4; 13th (first 
olfservation in haze), 8 5 + ; 13fh (2nd obs.), 
and ulwo some, 
prominent. 
t.ho green; 500, vory 
B.D. 
Number. 
Right 
Ascension 
1855. 
Declina-
tion 
1855. 
B.D. 
Mag Notes 
• 
+53.2324 
+ 53.^ 325 
+63.2326 
+53.2327 
+53.23*8 
+ 53.2329 
+ 63.2330 
h. i m. s. 
XIX,52,11.6 
XIX,62,28.2 
XIX.52,28.7 
XIX.52,34.0 
XIX,52,56.7 
XIX.53.14.9 
XIX,53,32.5 
+53, 9.1 
+63,55.8 
+63,69.8 
+53, 1.4 
+63,23 9 
+53, 9.3 
+ 53, 4.0 
9.5 
9.5 
8.2 
9.4 
8.0 
9.2 
8.9 
Spectrum 
lil.'^Esp.) 
=E1203; 
ni.^Esj?.) 
B.D. 
Number 
Bight 
Ascension. 
1855 
Declina-
tion 
1855. 
B D-
Mat. ' Notes. 
• c 
+ 53.2331 
+ 53.2332 
+ 53.2333 
+63.2334 
+ 63.2335 
+53.2336 
h. m. s. 
XIX,64,15.2 
X1X,54,29.2 
XIX,56,le.H 
XIX,55,2U.O 
XIX.56,32.4 
XIX,55,44.2 
U > 
+ 53,59.9 
+53,31.8 
+ 53,21.5 
+53,34.8 
+ 53,10.6 
+53,67.1 
9.5 
S.5 
9.6 
9.5 
8.7 
9.0 
Spectrum) 
HI"(Esp. 
Tho instruments used were as follows:—For 
observations of magnitude, a dumpy 3i-inch 
refractor; for spectrum, the same 5-prism 
speotroscope as before; on tho 17i-inch Calvcr 
reflector up to last observation in September, 
and afterwards tho 24-inch. 
The Nova is now near the magnitudo. of 
tho faintest comparison star given by Mr. Sar-
gent. Inachart in Argelaiide;i-'s map the three 
brightest stars shown aro: from loft to right. 
Nos. 4, 1, and 2,of Mr. Sargent's chart, and 
from' them tho position of the Nova and suit-
able comparison stars can be found. 
Oii the chart tho N6va is in an oblong 
bounded by lines for X l X h . 52m. and 56m. 
of Right Ascension, and by lines representing' 
Declination 53° and 54°, There are thirteen 
stars besides the Nova. 
. ; William Mil'burn. 
Wolsingham. Observatory, Tow Law, Co. 
Durham. 
. IThe copy from Argelandor's m,ap reaches 
us too lute to engrave.—ED. E.M.1 
NOVA CYGNT (1920) AND NOVA 
AQUILiE (No. 3). 
[163.]—Now that Nova Cygni has passed into 
purely tele«x>pic object 1 cm sending herewith 
Srarsa.rou.nd NouuCygru (1920). 
Spectrum.—September 25, F; strongest lino; 
C, visible but, faint,;465, prominent; 490, 500, 
hi £30, all visible. Intensity.—F, 10; C, 1; 
6. 2: 530, 2; 500. l i ; 490, 1: 
465,, 2 ; 507, very . deep 'black. Star is of 
fiery rod colour. September 27.—Inten-
sity: F. 10, 530, 2; fc„ 2; 465, 2 ; 500,2: 
C. just visible: 490, very difficult; 470, 495 
are deep black lines; whiie 487 is not. quite HI 
deep black; M, seen. No other lines certainly 
seen. 
October 7 (observed with 24Tineh Calver re-
flector).—C, well-seen; F. brightest line, but 
500 runs it. close now. Intensity.—TT, 1; 465. 
1; F, 10; 500, 8 ; 530. 1; 6„ 1; C,' 5+;.490. ? 
just visible; 4, to 550 fuzzy, as previously: 
465, broad and fuzzy. The Nova is iron-rod 
of a pronounced tint, and is a striking object j two maps of the region to supplement the use-
wit.li a low power. October 8 (Nova, with 24- I ful ones that havo already appeared in "Ours." 
inoh).—II, 465; F, 500;. 4.,, 530; C, all visible, | Tho first has been compiled from observations 
Fidd of 4 i ' " Refractor XI30 round Woia. 
0* vndveiff order *'AnyMru«». 01 aboM-lOS tufln 
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made with a li-inch finder, and the second 
with a 4J,-ineh refractor. I do not assert tliat 
either of them contains all the minute i>oints 
vis'iblo on really clear nights. The region is so 
comparatively rich that its-entire and faithful 
representation is no light task. Sufficient, how-
ever, is shown to ensure the identification of 
any one particular object and to furnish 
variety for comparison. I f someone could pro-
vide an authoritative list of the magnitudes 
(which "I am unub'e to do) i t might be still moro 
useful. Provisionally I have numbered many 
of the stars in what I consider to be the order 
of their brightness. Where soveral stars appear 
equally bright, tlio same number lias been 
appended, the added letters being merely to 
facilitate reference if need be. Tho unnum-
bered star.* in the finder field aro mostly so 
faint that I was unable to determine their re-
lative order in the time at my disposal. 
The following estimates of magnitude have 
l>oen made up to now from tho already pub 
lished R.HJP. magnitudes. Whenever possible 
several both brigh'er and fainter stars of near 
the same magnitude have been used for cum-
misty. With the 12J With and a 6 mm. Gil-
ford apo. concentric eyepiece I was pleased 
! (and surprised) to find that, i n addition to the. 
' nebula itoelf being brilliantly shown, the cen-
tral star could be held for short periods with 
slightly averted vision, flashing out quite 
strongly at moments. Of this star Sir Robert\ 
Ball states it •" is barely visible in the lurgest 
telescopes": and Barnard rated it at 15.5 
magnitude. I think it must bo decidedly 
brighter now. This star was never seen by 
me in Greece, although often looked for on 
tho best nights with an ii]>erturo of 8.5 ins., 
with which I could see tho satellite of Nep-
tune and tho two outer satellites of Uranus 
without previously being aware of -their posi-
tions. With regard to this I may mention 
that on ono occasion a satellite of Uranus 
was picked up without difficulty, but tlie 
second could, not be distinguished for a long 
time, until i t was at last noticed to bo close 
to the first, like a double star, the one pass-
ing the other on its orbit. The visibility of 
tho central star of M.57 with the 121 came as 
a surprise, especially as it proved well within 
parison, so that although some of the figures 
might bear slight revis-ioi:, there is a limit to 
such elastieitv. Dates and magnitudes:— 
August 25, 2.32; 26. 2.40 or 2.5; 27, 2 80: 29, 
3.20; 30, 3.94: September 1, 3.95; 4, 4.64; 6, 
4.70; 7, 4.8; 10, 5.3 or less: 12. 5.5: 13, 5.5 or 
t less: 18, 6.1: 19, 6.2; 22. 6.1 or 6.2; 23. 6.75; 
24 , 6.85 : 25, 6.80 : 26, 6.85 ; 27, 6.80; October 1, 
7.0:.2, 7.1. Tiie following are from the Finder 
jimp:—October 6, slightly less than 6; 7, very 
slightly less than 7. 
On September 4 Nova Aquike (No. 3) was 
observed as about equal to the email star a.p. 
it in tho field of 4' inch X 130. On SeptomlxM-
7 I estimated " i t as' 0T or 0'2 maguitudo 
brighter. I would not like to assert that i t 
really was rather brighter on the second date 
than on the first, though Ibolhi observations,were 
carefully made. This small comparison star I 
take to bo between, 8'8 and 9 magnitude. 
C. J. Spencer. 
Highfield Tetnee, Halifax, Oct. 10. 
• M.57 AND F.PSII.ON L7BJK 
1164.1—I was so fortunate as to view the Ring 
Nebula in Lyra during tlw> early evening of 
October 6, which proved lit Killing a very re-
markably favourable night for faint objects 
Up to about 9 p.m. G.M.T., when it became 
tho grasp of that instrument, the silvering of 
which, like the observer's eye, has seen its 
best days. On the same evening the " debilis-
sima" of the c Lyra- group shone out so 
brightly that at the first glance I thought the 
telescope must have been wrongly pointed. 
'The'fainter pair preceding the " debilissima " 
appeared also briljiant. The star marked 150 
in tho diagram of the group in the latest edi-
tion of " Webb " was not looked for or seen. 
The evening of October 9 seemed "clear, but 
small stars in the telescope were searoo'ly half 
as bright as on the 6th. Given a really good 
telescope, and ordinary commonseiise precau-
tions 'being taken, mv experience is there are 
jusit time serious hindrances the observer 
mitst reckon with: of these tho fiTst is atmo-
sphere, tho second atmosphere, and tho third 
atmosphere. 
A. A. C. Eliot Merlin. 
• Ealing, Oetobor .15, 1920. . 
AN AMATEUR'S TEIJ1SCOPE. 
f 165.1—The following details and accom-
panying photograph of a six.inch Nowtoniian 
telescope I have recently obstructed mav !>o 
of interest to other amateur speculum makers. 
The tube is a round wooden one, with a 
bore of 6i inches only, ami although so small 
in proportion to the sizo of the mirror has 
never given trouble with tube currents. 
The stand is of iron and gunrnetal, and 
21 wooden pattern) wore required for the ea.st-
ings. I t has fast and slow movements in both 
directions,' and is so arranged that upon re-
moving a peg in tho elevating screw mount 
tho tube can be lifted off the stand. 
The speculum (tho third I have made) gavo 
the most trouble. A grinding machine was 
constructed aitd mounted upon the lathe, and 
many different movements of the mechanism 
were tried beforo satisfactory results were ob-
tained. The polishing was effected by hand, 
as tha machme-polishing invariably produced 
rings. There is not a scratch upon the surface 
of the glass, omd the curve with the shadow 
test appears to bo very regular, but unfor-
tunately is slightly over-corrected, tlie outside 
zone by tho zonal test being about two-
hundredtihs of an inch longer in focus than the 
correct amount. 
By carefully following out Mr. Ellison's in-
structions, a "good coating of silver was ob-
tained at the first attempt, and scarcely any 
polishing was necessary. There is no door 
to wea ken tlie tube, and the gun metal cell 
containing tliie speoulum can be readily re-
moved'by unscrewing three winged nuts. 
I t is taken out of the tube in a moment 
to lemove the cover, and never requires re-
adjustment after being i'cipi a < ? e <l-
The flat is supported by a single cast gun-
metal arm. rigidly fixed to the eye-piece mount-
ing? and this part also practically never requires 
readjustment. 
The construction of this telescope has occu-
pied my spare time for nearly three years. 
Practically all instructions were obtained from 
the " E . M . . " to'which I bavo been a subscriber 
for over thirty ;five years. 
Manchester. Algornon Forsyth. 
HOW TO READ AN* ANEROID 
BAROMETER. 
[165.]—I have always had a sneaking kindness 
for the much-abused words on a barometer dial, 
albeit they seemed to have no connection with 
the actual weather. I remember hearing a 
child say to her mother, while watching a 
shower. Mother, why does i t rain when tho 
barometer says 'Fa i r ' ? " After a moment's 
pause, she added, " I expect the barometer 
means ' Fairly fair ' " Mr. Horner (p. 131) 
has given us something mora definite, and I , 
for one, am' much 'obliged to him for his 
courage in supporting the utility of some such, 
wording on tlie dials of our " glasses." 
By the bye, anyone who requires tables for 
reducing barometer readings to sea-level, cal-
culating the dew point, etc.. will find "Hints 
to Meteorological Observers,"' by W. Marriott, 
very useful. Stanford charged Is. 6d. for H 
in 1911; I suppose the price is more now. 
. GUtton. 
[167.]—The barometers mentioned in letter 
155, p. 141,' must, I should think, have been 
very much out of order 1 However, this is 
not to say that barometers do not deceive one 
mm/times, and i t is this' little deception which 
your occasional correspondent, Mr. W.' ' M . 
Robertson, seeks to nullify by his system of 
forecasting the weather without inxtruminls. 
Those who use his system will be immune 
from' the vagaries of both the barometer and 
the weather itself. Mr. Robertson and I are 
very shortly .going to bring out a pamphlet on 
the subject at a .nominal price, and we [lope 
we shall receive the full .support of oil readtn 
of the " .E.M." Anyone teaming Mr. Robert-
son's system can forecast his local weather for 
himself .from seven to fourteen days and even 
more in advance. See advt, in utldrc** 
mlumn. D. W. Horner, F.R.Mot.Soc. 
SWIFT AND T H E EINSTEIN" THEORY. 
[168.]—No doubt many know that Dean 
Swift, in his voyage to I.apuia. described ttte 
two satellites of Mars some 130 years beforo 
they were discovered. Ho gave the times of 
their rotation as 10 and'211 hours, while .they 
•really are 7i and 30£ respectively. Not by 
any moans a bad guess. But few -are aware 
•that he foresaw that a new theorv would ' i : - - -
plnoe that of the Newfonien gravitation. 'Tit-
is whal lie puts into the mouth of Aristotle, 
whom a I.aput.an, skilled in necromancy, las 
raised up the vortices of D 
cartes were equally to be exploded. lie pre-
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ISOSTAOT — COLOUR — DISTANCE OF 
EARTH FROM SUN—REPORTS 01-' 
OBSERVATORIES. 
; [174.]—Isostasy.—Returning to n. ques-
tion about l.lio geology of India that 1 
answered in my last letter (p. 140) by giving 
• references to certain geodetic, work, 1 wish to 
add a reference to a later memoir by Col. Sir 
S. O. Burrard (" Invcsli.galio,ii of Isostasy in 
Himalayan and Neighbouring Regions^" .Pro-
fessional Paper No. 17. 1913), which appears to 
modify or oven reverse tho conclusion about 
the hidden aiKiuntaius. Jn; that early work 
i t appeared that the observed deflections 
of' tho plumb-line wore not consistent with or 
could not bo accounted for by assuming that 
the Himalayas wore compensated (isostatically) 
by a deficiency of matter beneath them, but 
• that they might bo caused by an underground 
region of excessive density some distance south 
of and parallel with tho Himalayas. In Paper 
No. 17 Sir Sidnoy Burrard says that ho has 
. changed his view, the change being brought 
about by further observational evidence, and a 
reconsideration of tho isostatic effects. 
As tho word "isostasy'' may be unfamiliar, 
it may not bo out of place to give some little 
explanation on the subject. I f the Earth were 
'.composed of homogeneous material, its figure 
• of equilibrium under the influence of gravity 
and its own rotation would bo- an ellipsoid of 
revolution But it is composed of material of 
different density,- which is not arranged so that 
all the material of tho same density is at the 
same level, and though gravity and rotation 
seok to bring it to the shape of an ellipsoid 
with level strata arranged according to density, 
this does not happen because "the material is 
not fluid and therefore in the same_ hori-
"• zontal stratum there will be material of 
. different densities, and the actual- surface of the 
Eart.lv will bo a slight departure 'rom tho ellip-
soid of revolution in the sense that above each 
' region of deficient density there will be a bulge 
. or bump on the ellipsoid, and .-.hove each region 
of 'density there will be a noiiow, relatively 
spoaking. Tho bumps'on this supposed Earth 
will bo the mountains, the plateaus, tho conti-
nents, and the oceans. The continents will be 
floated, so to speak, because they are composed 
of relatively light material, and the floor of the 
ocean will, on this supposed Earth, be depressed 
because it is composed of unusually dense ma-
terial. .. This particular condition of approximate 
equilibrium has been given the name of isos-
tasy." This viow of things (the paragraph 
quoted is taken from a publication of the U.S. 
Coast Survey, dated 1909) is not new, for it was 
- suggested in other words by Airy, and tho prin-
ciple is precisely stated by Ciarko in his textbook 
on Geodesy, " that tho amount of matter in any 
vertical column drawn from tho surfaco to a 
level surface below tho crust is approximately 
the samein every part of tho Earth." In con-
sidering the causes of deficient gravity or deflec-
tions of tho plum'a-hr.o, this isostatic compensa-
tion is taken into account, and it appears that, 
in tho recent paper by Sir Sidney Burrard, tho 
theory of " isostatic compensation " is applied 
to the excesses and deficiencies of density that 
occur in different geological formations, whereas 
hitherto it has been limited to excesses and de-
ficiencies of mass visihlo as mountains or oceans. 
Whether this entirely disperses the idea of the 
" underground mountain chain," I am not pre-
' pared to say; but, at any rato, the variations 
of density are not expressed so vividly in the 
paper No. 17. 
Colour (272, .p. 143).—The answer to this 
query on page 153 does not, seem to go quite to 
the root of the matter, for though it may. bo 
quite true to say, ai it does, that each kind of 
matter reflects its individual colour by reason 
of its property of exciting that particular 
colour, I think the purpose of the original 
querist was to find out tho reason of that 
property. To put tho Question in a concrete 
form: Why is a red cloth red? Is it borauso 
the arrangement or shapo of the atoms at 
its surface is such that they can only reflect or 
. soaltter rays of a certain wave-length? The 
analogy of a diffraction grating . somehow 
comm to mind. Then if vou spill the ink' en 
tho red cloth it turns i t WHO or black. Why 
doc? this happen? Does the ink change the 
orrangemex^ or shane of the atoms on tho sur-
faco? Recent researches on the structure of 
the atom aro bringine- knowledge' as to-the 
ultimate origin of spectra, so that this vatrue 
suggestion may not be without reason. The 
opportunity may he taken to mention artielos 
on this recondite subject—the connection be-
tween atoms and spectra—by Mr. H . H . 
Plaskott, which have appeared in the Journal 
.*f the Royal Astronomical Society .of Canada 
for July and August last. They can soarcoly 
hi sn.minariscd, but this modorn theory may 
answer tho question boforo us. 
Distance of Earth from Sun (303, p. 154).—1 
do not know what ordor of accuracy Mr. G. F. 
Ke] In may is expecting, but no doubt ho knows 
that any computation of the Sun's distance in 
miles depends on the sizo of the Earth that is 
adopted. Leaving tho oarly determinations of 
tho length of the Earth's Equatorial radius out 
of the question, tho later values concentrate 
about 20,926,000 ft. , with a range of about 
600 ft . , so that this may very well bo adopted 
as a round numbor with a possibility of being 
wrong by 300 ft—that is, by 1 irf 70,000. _ Tak-
ing the solar parallax as 8".80, which is tho 
official value, tho mean distanco of tho Earth 
from the Sun, or the astronomical unit, is 
92,895,000 miles, with a possible error on the 
above assumption of about 1,300 miles. The 
querist, however, seems to bo more concerned 
with the relation 'between the aphelion and 
perihelion distances, than with their absolute 
amounts; 'but even here wo are met with some 
uncertainty, 'because the smallest distance of 
the Earth from tho Sun is not the same in 
every January, and similarly for aphelion 
values. Speaking generally, tho differences 
occur because it is the centre of gravity of. the 
Earth arid Moon which describes the ellipse, 
and. judging from the different values of 
aphelion and perihelion distances in recont 
years, there is a range, of 7,000 miles in either. 
Again taking mean values to the nearest 1.000. 
periholion distances is 91,341,000 miles, and 
Aphelion 94.450,000. The difference -between 
theso 3,109,000 miles is the distance between 
the foci of 'the ellipse. • The radius of tho Sun 
is 433.000 miles, therefore the statement he 
asks about is not correct. 
' Reports of several observatories for' the year 
1919 have come to hand lately, and I should 
like to intimate here my thanks, to the senders. 
At all of them it appears that tho normal pro-
gramme has been resumed after the war, and 
there is little which calls for special notice, 
though it may be mentioned that at all of them 
the Astrographic work is in progress. At the 
Cape, besides tho Catalogue, repetition plates 
aro boing taken to be compared at the Johan-
nesburg Observatory with those of the samo 
fields 'taken earlier, for Proper Motion. At 
Paris tho publication of enlarged engravings 
of the chart plates that had stopped during tho* 
war will bo resumed. The third report comes 
from the Nizamiah Observatory, Hyderabad, 
where' a southern zone of the' Cataloguo forms 
the staple work,' and is proceeding apace. The 
loss that this observatory sustained by the death 
of the director, Mr. Pocock,. has already been 
mentioned. Mr. T. P. Bhaskaran, M.A., for-
merly chief assistant, has been appointed to suc-
ceed him. In this connection wo also have to 
acknowledge the receipt from the' Observatory 
at Perth, West Australia, of several parts of the 
Catalogue, covering the zones of declination 
36° S. and 37° S., and containing 
all the measures' and magnitudes of about a 
hundred- thousand stars. Mr. Curlewis, 
B.A., F.R.A.S., is to bo congratulated on the 
progress made with this zone. 
H . P. Hollis. 
I t may interest Dr. Steavenson \to know 
that tho Sun's groat transparent extension^ 
visually attains tho vertical altitudo of ' 30° 
at sunset, and tho horizontal diameter of 
71° 15'. The day (June 29) ho saw tho 
Eastern elongation, he calculated Mercury's 
distanco .from Sun as 25° 41'. From theso 
quantities one infers that Mercury was then 
traversing a considerable depth of tho Sun's 
transparent oxtension. In an earlier com-
munication I described Morcury's orbit as 
partly within this solar extension of matter. 
Consequently, wo aro led to presuppose that 
this planet enters, trayorsos, and loaves this 
•solar tranparency once each' orbital revolu-
tion. I t is therefore fair to ask: How 
long does Mercury take to traverse tho trans-
parency, and what effect has initial and subse-
quent contact with tho transparency upon tho 
planet? Roughly spoaking,. I should appor-• 
tion one-fourth tho planet's orbit to spaco 
contained by tho poriphory of tho. great 
solar transparency; in'other words, I should 
assign about one-fourth Mercury's year (22 
terrestrial days) as the length of time 
Mercury takes to travorso the transparency. 
As the rato of rotation of the transparency 
is probably not so much, slower than Mer-
cury's yolocity as to increase the planet's 
luminosity, one. feels disposed to dismiss it 
for tho present, and limit consideration to 
initial contact of- the planet with tho trans-
parency. - I t seems to me quito reasonable to 
expect a sudden increase in tho brightness of 
Meroury the moment contact takes place, but 
at the samo time I can find no ground for 
thinking subsequent contact will maintain the 
•initial increase in brightness. On tho other 
hand, certain .phenomena have suggested dis-
continuity in material composition of the 
Sun's groat transparent envelope. In this 
case sudden changes in brightness of Mercury 
may happen again after initial contact.. In 
presenting this view I havo no wish to deter 
anybody from studying Morcury's albedo. 
A. 0. Holcroft. 
East London. South Africa,' 
Sept. 26, 1920. 
NOVA CYGNI (1920). 
[175.]—From the tablos of stars given-in 
letter 162. and their places as shown in the 
chart (which was unfortunately sent too late 
for insertion last week), tho following stars 
can easilv be identified in Mr. Spencer's dia-
grams. In tho first:—8 is + 53°.2328; the 
nearest star s.p. the Nova and unnumbered is 
+ 53° 2330; 8A I S + 53-°,2332; 10B is + 
53°.2335; unnumbered star nlf. 8A is + 
53°.2337. mg. 9.0; 7 is + 530.2339. mg. 8.1; 6 
is + 53° 2343 mg. 3.3-, 8B is + 53°.2344, mg. 
3.9. In tho second:—1" is 4- 53°.2335 ; 3 is - f 
53°2333. All of the above are shown in the-
chart from Argelandor, with their exact places 
for epoch 1355. Williiun Milburn.. 
Wolsingha-m Observatory. Tow Law, 
Co. Durham. 
MERCURY. 
[176.]—Dr. W. H. Steavenson's letter and 
diagram, in tho " E . M . " of August 13, in-
terested- me. particularly the sudden changes 
in Mercury's brightness. 
The gcogranhio and atmospheric conditions 
of Kantara. Egypt, must be very favourable 
to have enabled him to soo. Mercury on forty 
consecutive nights. I can quite understand 
the difficulty ho experienced of comparing 
tho brightness of celestial . bodies set in 
cremiscular glows very different in intensity 
and colour. 
SATURN. 
[177.]—The near approach of the date of 
disappoaranco of- tho rin'gs makes Saturn a 
very intorosting object, • and tho planet is 
now easily observable in the morning sky. On 
November 1 it attains an altitude of 20° 
over two hours beforo sunrise. 
The planet has been observed hero with 3-in. 
achromatic and 12i-in. reflector on October 12, 
17, 21 and 24. On the three earlier dates 
tho ring was plainly visible in tho 3-in.—on 
tho 24th i t was not seen, but observation with 
this instrument was deferred t i l l shortly be-
fore sunrise. In the 12j-in. the ring is obvious, 
the only abnormality being its comparative 
weakness near the limb of the planet. On. 
October 24 tho minor axis of tho ring was 
0".38, its breadth at tho inner edge of ring 
B 0".21, and at a point just outside tho limb 
0".29. From this latter, figure, has to bo 
deducted 0M2, the broadth of the dark spaco 
betweon ring and ball, which, though quite 
invisiblo, reduces tho broadth of illumination 
ring to 0".17, and thus accounts for its 
apparent weakness at this point. 
The shadow lies to the north of the lino 
of ansa?, and seems wider at tho limbs than 
•in the centre of tho disc, producing tho im-
pression of concavity to the North Pole. 
Owing probably to poor seeing due - to tho 
low altitude of tho planet,, i t has not yet been 
found .possible to discriminate .between the 
shadow and tho trace of the ring across the 
planet.. Observing conditions, howover, im- ' 
prove rapidly every day. ' .'" ." 
Tho Earth passes through the plane of tho 
rings on November 7 (according to tho data 
used in tho X.A.). A close watch on the 
planet for the next throe weeks will well 
repay the observer. P. H. Hepburn. 
68. Parliament Hi l l , N.W.3. 
NASMYTH'S CRATERLETS NEAR PICO. 
[178.]—Nasmyth remarks regarding Pico, 
which he apparently observed with care, " five 
or six minute orators of very perfect form may 
bo detected closo to tho base of this magnifi-
cent mountain" (pngo 81 of his- " Moon " ) , and 
shows them in Plato XIV. of his book, ono 
being depicted as quite largo at the Western 
foot'of tho peak. I have lately observed Pico 
on several occasions with 121 in. aperture, under 
somewhat poor seeing conditions, it is true, 
and no trace of the craterlots described by 
Nasmyth could be detected, except a bright 
speck due West and well clear of Pico in about 
the position of the smallest., most Westerly 
craterlot of Plato XIV. , but nothing of tho 
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revet, busy making a new one. On 
. evening of the 12th 1 found the com 
n Castor (70" South) unusually bril 
.; : atmosphere clear, but nut unusually so 
: can confirm the observation of Rev 
r. A. Ellison as to a glimpse of the inner 
('.iruti.t during -the recent eclipse. I t was 
ibie for some minutes about greatest phase 
irojeclkm on a screen. Venus war. picked 
greatest phase without any accurate 
ledge of its position, and then held t i l l 
. Mm was more than half uncovered. As 
naked-eye observations of '.Sirius, I picked 
• up recently, knowing its position roughly, 
.r half an hour before sunset, but clouds 
• ••riored before I could get it in the tele 
• Crpe. 
Could any reader give me the present sepa-
ration ui the components of £ Ursa: Major is? 
i estimate it. about three seconds. 
Pu letter 124, third paragraph, the words 
i . the previous night ' ' should be "Last 
...l "—:.e., the ISth, as I wrote on the 
13th, J . H : J . 
OBSERVATIONS.. 1921. 
ilSd.j—Saturn.—The ring was seen faintly 
..a .January 31, and not again until February 
24. the first clear evening for some time. The 
brightness of the ring increased. After 
March 22 i t was decidedly fainter, and was 
seen as a line on April 8. On the 12th 
ii appeared to " llash Up" at times, but 
definition was bad. As the ring got fainter 
the shadow got plainer. 
Jupiter.—The Southern part has been 
ight, and at times almost white when com-
[Wired with the belts, which were quite 
brownish-red during times of .good definition 
en April 6 and 7. April 12: Sat. I I . 
ype-ired to he a dark spot on the edge of 
the belt, but I was not sure, definition being 
i»ad. 
Venus.—Venus has been viewed on all 
favourable occasions from 11 a.m. to setting. 
Ths onlv markings seen were on March 2 
Bear the S. Pole at 7k 20m. The S. Polar 
^ ip is plain. 
.Sun.—February 10 : Spot with, bright inner 
r.ige to penumbra. February 18 : New group 
farmed on the meridian. February 22: New 
• •atbursT. That of 18 a moderate-sized group. 
Anril 12 : A peculiar spot, .in which the under-
.eath part of the Photos-pere appears to move 
a: a different speed to the outer part. 
Meteor.—March 29 : The meteor seen by 
R. Reynolds {letter 131) was seen, in the-E., 
moving from S. to N . at a low altitude. 
Telescope, 4 in. « » . Times, G.M.T. 
Krton, Herts. J. E. Thrussell. 
ROOKS AND THE ECLIPSE. 
'189.]—There is a very large rookery quite 
f-:ns« to my houao, and on Friday morning 
titey were particularly noisy and busy, put-
ting the last .touches to their nests," which 
are very late • here this year. When the 
rhadow of tho 'Moon got about a fourth way 
across the Sun they suddenly stopped work, 
and clamour, as if at word of command; and 
after swirling round a .few times settled to 
• i in pairs beside their nests, and remained 
u-ut and apparently asleep until the shadow 
tad tjitito passed away, when they rose in a 
• and se1 :o work as noisily as'before. 
Ecdpses are not common things, but the 
iks eeem to have a dri l l for these occasions, 
• 1 know it remarkrj>!y well. 
D. J . Gaisford, Lieut.-Colonel. 
Dolly's Grove, Dunboyne, County Meath. 
WEBB'S "CELESTIAL OBJECTS." 
, i>S0.]—In reply to "I lhodel ta" (letter 
:—The diagram in. Webb's " Celestial 
'•"jects" of e Lyrse is as viewed in a 
"ewtouian reflecting telescope when the eye-
piece is on the South side. In this position 
'"'• North and South points are not inverted 
|» in a refractor, but Che motion through 
flw field is reversed. The top of the dia-
-••nn is, therefore, North (360°) and the left 
' "•' is following (90°). The magnitudes in 
'•••igram for «* have been accidentally re-
versed. The nronbers beside the stars in 
the diagram are the magnitudes according 
'« Mr. Esuiu with-the decimal point omitted. 
The positions of the 12.5, 13.9. 13.8 magni-
tude stars are measured from the star of 12.0 
and the star of 15 magnitude from the 12.5. 
Although Mr. EtJHU examined this group 
with the 17i-in. Culver reflector, he did not 
see the star of 15.0 magnitude discovered 
at Malta, by Lassell with a 2-ft. re/lector. 
He saw it at once with the 24-in. Calvel, 
and measured its position. There are no 
other measures, and Mr. Espin would like 
to know where Lassell's discovery was pub-
" ft 
lib 
Tow Law. 
lished, if any reader o£ " E.M." happens to 
know. William Milbnni. 
Wokingham Observatory, 
WEATHER FORECASTS. 
1191.]—In his communication appearing in 
the " E .M." of. the 15th hast., Mr. Small-
shaw states that he very much doubts my 
powers of correctly predicting the weather, 
and asks me to predict two or three days 
for Nottingham. 
•As during the last thirty-eight years I have 
made thousands of correct predictions for 
short and long periods in advance for London 
and other places under test conditions, i t 
would be a waste of time to make any more 
to satisfy Mr. S. or any other person who 
has never studied' " Natural Law in Terres-
trial Phenomena," and appears fri be ignorant 
of the thousands' of predictions, correctly 
made by me, under test conditions during 
the past. 
The weather for Nottingham or elsewhere 
can be accurately forecast for any day by 
finding a past day when the Lunar and Solar 
astronomical conditions were similar. 
Wimbledon. • Hugh Clements. 
MICROSCOPICAL: INFERIOR 'MOUNTS. 
[192.]—" iMicroseupisl " must feel uneasy 
if with a good 1-12 of high N.A. he cannot 
achieve his aspirations to dot A.P. mounted 
in realgar. How is he to know that he has not 
got hold of a mount which has been over-
baked or has deteriorated? This often hap-
pens. Musing upon the trouble, I got Baker 
to send me on approval several of the re-
algar • mounts. The firm advertises in 
"Ours." Every slide yielded tlie best re-
sults. I spent many hours over them, and 
one A.P. was so good I kept i t , because one 
I have had for ten years is now going off. 
Al l other media but Canada balsam seem un-
dependable after a lapse of time. I have an 
amateur mount of A.P. in Canada balsam, 
md I can line up the diatoms on it while 
a monobroniide mount of the same diatom 
defies me. and so does a P. angulatum in 
this medium. Monobromide won't last-
This latter diatom named is better mounted 
«_,„ J. B. G. 
PODURA SCALES. 
d93 ] _ • ' X. E. B . " -refers vour readers to 
the " E . ' M . " for December 17, 1920, for his 
description of these, and on page 253 of that 
date heads his paragraph " Scales of Pudura 
Lepidocvrlus Cnrvirollis," and after a long 
account'of i t , to the middle of column 2, 
page 234, he has a reproduction of a scale 
winch is not Lepiducyrtus curvicollis at a l l . 
wondering why others fail to see_ so easy a 
structure. I t his "objectives" or his 
methods of investigation are not antiquated, 
his discovery is. This kind of Podura scale 
was photographed over twelve years ago, re-
produced in h~iinwler!f/e, and also shown at 
the R.M.S. before the late Lord Avebury 
while President, whose monograph, by the 
ay, is the only detailed work on the subject 
extant. 
I f " N . E. B . " will show this transverse 
structure on the Test Scale. Lepidocyrtus 
curvicollis, in the same wav as the reproduc-
tion, he will have something original to show 
for bus trouble, and many will be indebted to 
him. I may say I have' seen a print of the 
•photograph- taken bv his photographic friend. 
F. .T. W. P. 
f(By the courtesy of the Editor I have been 
allowed to peruse the above note before 
publication. From .it, if " F. J. W. P." is 
correct, it seems :I have been caught napping 
and tumbled into a pitfall. But is he right? 
What do others say? By what character 
does he recognise that the single scale I have 
figured does not -belong to Lepidocyrtus 
curvicollis? If '1 had figured it (as I could 
easily have done) as being covered with black 
wedge-shaped marks, just as shown iu the 
llitreteogt and iiiorott&py, would he still 
be able to say why it. is not a scale of 
Lepiducyrtus? Also, does he deny that the 
specimens now be;:i? sold by Messrs. Beck 
belong to Lepidocyrtus? Because they also 
have the same structure, but I must admit 
it is more difficult to see than on my speci-
mens. But every microscopist knows that 
difficult structure is more easy to detect on 
some specimens than on others. However, I 
believe the real truth of this matter is this : 
that, whether the various slides of scales 
showing black wedge-shaped marks all belong, 
to Leptdocyrtus curvicollis or to' a dozen, 
other species, I have not the slightest doubt 
that when properly examined they wil l all 
be found to have the same type of structure, 
with slight modifications—the black wedge-
shaped marks being ont-of-focus views of the. 
ribs of the scale, which, are , composed of 
wedge-shaped joints connected to each other 
by their very slender basal ends,' which at 
the black mark focus become invisible. This 
is easily seen at Ihe right focus. Between 
the ribs are very slender cross-partition?.. 
which can usually only be seen on those-
scales close to the" cover-glass. At any rate, 
this is what I see on favourably-placed 
scales. I regret that the cross-lines were not-
shown on the figure on page 121: they are 
too delicate to be shown by that method of 
reproduction, -but are clear in the photograph-
However, I thank the Editor very much for.-
his effort.—N. E. B.] 
QUASI-MOLEC'CLAR MOTION. 
[ig4.]—I do not. know if the following e.\« • 
pertinent is well known or understood, but 
i t is certainly well worth making by anyone-, 
who has not seen the phenomenon before. In. 
a shallow dish, say, 1J ins. diameter by | in-
deep, or so (an old tin lid was what. I used)., 
place as much fine aluminium powder as w i l l ' 
go on. a threepenny-bit and then, add one or 
two teaspootifuls of .petrol (sizes and quan-
tities immaterial, of course), stir and shake 
up, and then place lid. on a piece of packing 
on a table so as to lie at an angle of 25 degs., 
or so, and so that the level of the liquid comes 
about half-way 'up the flat surface of l id . 
The aluminium powder then commences to 
boil, as it were, in a most .remarkable manner ; 
i t seems ae if the bottom of the lid were 
.studded with miniature volcanoes, sending up 
clouds of the r.luminium powder, the genera; 
appearance being much like that seen whet; 
the dense clouds of smoke are, as sometimes, 
being emitted from the funnel of a steamer. 
This energetic kind of ebullition goes on for 
20 or 30 minutes, or -more, gradually dying 
down, though not altogether ceasing as long 
as there is any liquid. Strange to say, -tlu-
surface of the'liquid when seen by reflected 
light exhibits no sign of the turmoil below, 
but is apparently quite calm. A very in-
teresting state of "affairs is to be seen on the 
wet surface of Ihe bottom of the t in above 
the liquid level. Here are processions of 
discrete particles hurrying up the incline, fre-
quently crossing others on their way down, 
they congregate round centres, from whence-
depend thread-like aggregations of particles, 
which slide down the incline t i l l they react! 
the liquid, only to be truncated and with-
drawn and to slide down again when formed 
afresh. 
This suggests the beeswing effect (so calledi 
in a glass of wine, and I thought at first it-
might be a similar action, as the liquid was 
the result of washing out in petrol of a small 
brush I had been using with aluminium pa :nt. 
But as I afterwards found that pure petrol 
gave the same result, and also in a modified' 
form methylated spirit and also carbon tetra-
chloride, that idea does .not seem tenable. In 
a way. i t seems to be connected with the 
evaporation from the surface of the liquid, M 
the action ceases iri a small bottle if it is 
corked, but can be started by blowing air into 
i t by means of a tube. The whole business 
is a most fascinating thing to watch, a lens 
being useful for the flat, and I should be 
glad to know if any good reason can be giver, 
for observed phenomena. H. Lindley. 
Windermere. 
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T H E BRITISH ASSOCIATION MEET-
ING.—SATURN. 
[98.]—There •was no striking astronomi-
cal item at tho meeting of tho British Asso-
ciation unless wo may. include Professor 
Eddiugton's (brilliant address on Relativity 
and tho discussion on the Ago of the Earth, 
as comprehended in the science. Theso two 
subjects attracted overwhelmingly large 
audiences. I t seems curious that observa-
tions of the Cephoid variables sliould supply 
evidence as to the age of the planet on which 
wo live, (but Prof. Eddingtoii was able to 
make out a plausible case for the present 
duration of l i fe of these stars, and by infer-
• eneo of that of the Sun, and so was aide to 
support Lord Rayleigh a conclusion, drawn 
from physical (facts, that 1,000 million years 
or more is about the time that our Earth has 
been in being. This is a considerable advance 
on Lord Kelvin's twenty millions, and more 
even than Geology has asked for ; but tho 
geologists present at tho meeting were appar-
ently prepared to accept i t provisionally. 
Of the astronomical communications that 
have not received f u l l notice in the .daily 
Press ifhero was one !by Prof. Kn.pteyn, who 
gave the gist of a Sita.tisti.cal research on the 
masses and motions of stars at various dis-
tances, arriving, apparently, at the conchi-
' sion that the stars are rotating about a cen-
tral axis at right angles to the gala otic plane. 
Father Cortle contributed a note on tho 
magnetic storms of the present solar cycle, 
the greatest of which have "been («•) 1917— 
August 9, 10, renewed on August 13. 14; 
(b) 1919—August 11, 12: .(c) 1920—March 22, 
23: Id) 1921—May 12-21. Of these, Father 
Oortio says : " I n the cases of (ft), (c), and (<l) 
tho 'magnetic storms -were coincident with 
the passage of very great sunspots upon tho 
Sun's disc, and tho greatest mngnctic dis-
turbances occmiTed when the spot was near 
tlie central meridian, and these support the 
view that the action of a sunspot area, as the 
necessary condition of a magnetic storm, is 
by tho projection of a set of divergent rays 
proceeding fanwise from tho area, aiid 
prol<nbly diffused into a cloud-belt, for some 
ot the scries of magnetic storms accompany-
ing the passage of the sunspot area occur 
when the sunspot is far removed from the 
cantral meridian. 
" B u t with regard .to the violent magnetic 
storm of 1919—August 11, 12—the accom-
panying sunspot did not appear on the Sim's 
East limb until August 14. I f we suppose 
tihfl.t violent magnetic storms ore connected 
with disturbed sunsnot areas on the Sun—a 
supposition which is supported Iby a great 
mass of evidence—.this case is decisive against 
a radial dischargo of electrical particles from 
.tho area. But i t is not inconsistent with the 
hypothesis of a wide diffusion of electrical 
particles by mutual repulsion in the form 
of a belt of clouds round the Sun." 
Some items on subjects cognatp 1 to 
Astronomy may also he mentioned. There 
was an apparatus called an ultra micrometer 
• the essential feature of which is an electrical 
condenser of two small plates. When these 
plates are brought together /normally) there 
are corresponding changes in the current 
which record the variation of distance be-
tween the plates. This has been or wil l be 
adapted for various purposes, one of which is 
the difference of 'gravitational force at 
different altitudes, and i t is claimed that the 
decrease in weight of one kilogramme when 
raised one metre can 'be re.ad.ilv observed. 
The report of the Earthquake Committee 
included, some interesting information. Mr. 
•T. ..T. Shaw, the score!ary of the Committee, 
gave verbally the results of his researches— 
which were somewhat of a negative nature—-
on Microseisms. These are small disturb-
aices in tho crust of the Earth which record 
themselves M waves of small amplitude on 
the sheet. Having nlaced instruments two 
miles apart, he was able to identify the record 
of one aid the s-ime wave on both the sheets, 
and to find the time, about 0.8 sec. that tho 
wave took to pass from one to the other. 
This .was mentioned in list voar's Report. 
Since then Mr. Shaw has tried a similar ex-
periment with Hun stations, ten miles apart, 
hut Jias been quite unable to identify indi-
vidual waves on the sheet. The suggestion is 
that the cause lies in the geology of the 
region, and the apparent failure may lead to 
knowledge on this point. 
Saturn [144, p. 102].—The exact mean-
ing of this query is aiot quite clear, and i t 
seems possible that the words "not greater 
than 60 degrees " ore someliow in error, as 
the inclination of tho plane of Saturn's rings 
•to alio Ecliptic is about 28°. Assuming, how-
over, that tlho question has reference to the 
last Apparition of the planet, when the Rings 
were at the " invisible " phase, and tliat 
" E. R ." wishes to -know bom the Shadow 
of the Rings on the Ball look under those 
circumstances, a quotation from an article by 
tho late Prof. Porcival Lowell i n tho 
Philoso2Jhical Magazine for Apr i l , 1908, re-
ferring to .the " disappearance of that time, 
may serve as an answer:—"On June 19. 
1907, a now phenomenon disclosed itself in 
tho Saturnlan Ring-system. On .the morning 
of that day, the planot 'being so placed at the 
timo as to present its Rings almost edgewise 
to tho Earth, a curious detail was observed 
at Flagstaff in Itho Shadow, which then 
banded the planet's Equator. The equatorial 
shading, which was in truth the shadow of 
the Rings 'upon ,t3io Ball, seemed almost to 
'belie its ifunotion because of the lock of 
density i t offered to the eye. Far from being 
dark, i t was only moderately dusky, and 
furthermore presented, when first looked at, 
a tripartite appearance. On more careful 
scrutiny, its lack of homogeneity proved to 
be duo to a narrow black line that threaded 
it medially throughout its length, the black 
core being perhaps one-fourth as wide as the 
less dense ibaclcgronnd upon •which i t stood. 
A t tho same time 'he Rings 'themselves could, 
with attention, bo tmado out as the finest 
knife-edge of light cutting the blue of space 
on either side the planet's disc. The Sun 
-was at that moment 32' North of the plane 
of the Ring-sv.stem, wbilo the Earth was 
2° 16' South of i t . " 
This dusky band was kept under observa-
tion, and i n November i t -was noted that i t 
•was tinged a faint cherry-red. The block 
•medial lino remained visible, and was seen 
to bo by no means even, but undulated, and 
showed irregularities of outline. By these 
aria other observations'detailed in this paper, 
which has for title "The Tores of Saturn," 
Prof. Lowell was led to suggest that the 
Rings lan not flat rings, but tores—'that is, 
rings after the manner of anchor-rings en-
circling the plapet. He says : " Those viewed 
edgewise, such a tore would make its 
presence perceptible by humps of light in two 
paitches symmetrically placed on either side 
tho planet; to wi t , at its ansa?, •where the 
sight-line would penetrate the greatest 
amount of i t . " 
Attention is drawn to this paper by Prof. 
Lowell because i t may interest other readers, 
even .if i t does not answer precisely the ques-
tion before OS, I f " E . R." requires infor-
mation about the shape of tho Shadow he 
wi l l find this discussed bv Mr. Whitmell in 
Vol. X . of the B.A.A. Journal, p. 67, and 
there ore occasional Notes in the Memoirs of 
the Association, and in recent numbers of the 
Journal on the appearance of the planet, 
among which he may find something bean tig 
on the point he raises. H. P. Hollis. 
appear as disconnected bright lines, but this, 
war, due to "boi l ing." R. Schofield. 
Kobe,. Japan, August 15, 1921. 
A NEW COMPANION TO 2 2273— 
MEASURES OF 2 2054. 
[100.]—2 2273 is a fine wide pair easily 
found by sweeping 15 minutes preceding ana 
10' South of the star 35 Draconis, R.A.. 
18h. 13m., Dec. N . 64° 22' (1900). The 
measures of 2 are: P. 284°.7, D. 20".5o; 
mags. 6.8, 7.3. When observing i t in 1903 
1 saw and measured with the 17j-in. a 12.0 
mag. from B. This was subsequently seen 
and measured by Burnham with the 40-in. 
Yerkes. 
I n the course of the examination of the 
stars in- Argeluuder in this zone, I came across 
it on Aug. 30 last, and found an additional 
and closer companion which escaped me with 
tho 17i-itt. and Burnham with the 40^in. In 
the 24-in. i t was quite obvious, but somewhat 
difficult to measure. Subsequently M. M i l -
burn glimpsed i t with tho 17j-inJ so that i t 
is a good test for any aperture of 17 in. 
Tho following are my measures of this 
group:— ' 
An, P. 341.2", D. 18.90"; Mags. 7.0,14.0, IML63S, 
3 nts. AB, 28-1.1°, 20.91" ; B = 7.3, 1921.075,. 
2 nts. BC, 200.4°, 23.70"; C = 12.0, 1921.075, 
2 nts. 
So far there ;s no change in the 5 pair, nor 
in C since its discovery. 
2 2054.—This star is* 11' N . of r, Draconis, 
and forms an easily found and admirable-
test. 2 made i t : P. 7°.4, D. 0".90-, mags. 
5.7, 6.4. The later measures make the angle 
less, and i t is genorally considered to be a 
slow binary. The measures are very dis-
cordant, and it- is just possible tha t they 
may bo explained by an elongated orbit and 
that the star is now closing very slowly. 
The stars were beautifully seen on -each nigh:. 
and the extreme angles differ by only two 
degrees. The following is the mean result :. 
P.'359°.3, D. 1".06; 1921.631. 3nts. 
-T. E. Espin, 
Tow Law, Co. Durham, Sept. 14. 
NEGATIVE PARALLAXES— 
CORRIGENDUM. 
[101.]—May I point out a slip ov misprint 
in my letter under the above title on p. 100': 
I n the. nineteenth line up "from the end 
" TT0 = 0" should read " ir„ = p," as comparison; 
with the second of my devised formula?-
(whence the value is derived) w i l l show. 
Penzance. O. R. Walkey. 
I D C - < -
SATURN. 
[99.]—The following excerpts from my 
•diary may possibly be of interest:— 
August 7, 7.30 'P.m.—Ansa? clearly seen 
with power 125 on 6J-in. Irving reflector, also 
ring shadow. Two satellites very close to-
gether o.lwvt 3 ring diameters f . formed a 
very pretty sight, like a close double. Could 
not take observations previously, owing to 
absence from town. Saturn very low down 
in W., and there was considerable " boiling." 
August 14, 7.30 p.m.—Saturn's ansa? 
clearly seen with power 115 on 3-in. Ire-
fraotor; also when aperture was cut down 
to 2 in. Ring shadow not visible. At\ 
times first cue ansa, then the other, would I 
[26.1—POTATO SPRAYING.—Far better get 
a complete outfit from ono of the well-kno\yn 
spraying gear people (see advertisements in 
gardening papers). You cannot get a decent 
pressure with a semi-rotary pump, hence not a 
reasonably fine spray, and hence waste of the 
wash. About 45-50 lb. per square inch will serve.. 
On big fruit plantation.? 100-200 lb. is used. 
H . E. D. 
(35.1—HEMATOXYLIN.—Look up any of 
the older books, and you will find many recipes 
for alum logwood. Many hematoxylin solutions 
aro the better for keeping: in fact, a friend 
once said that one's grandparents ought to lay 
it down for their grandsons. H . E. D. 
[38.J—ALUMINIUM.—According to Abegg;. 
tho metal is unaffected by pure water, but 
where salts, particularly chlorides, aro present 
that is not the case: and, of course, still more 
so with alkali: acids vary. Any dissolved 
aluminium would probably precipitate with the-
tannin of the tea. Action of water contu'ning 
salt, etc., is ascribed to electrolytic" effects 
through impurities or alloyed metals, and is 
greater the higher the temperature. I t is stated' 
that alcoholic beverages beanne poisonous by 
storage in aluminium vessels, and J hat a form 
of Bright'* disease is Mused therein- (Baud. 
Comples Romhts, 1903, p. 492). H . E. D. 
[44.]—DISTILLED WATTCR.-C-uerist need 
not. feor distilled water if the condenser worm 
is of pure tin, silver, or the equivalent; but if 
of lead or oompo lnl>e he is likely to risk lead 
poisoning. The mountain water' he mention-
was probably very impure if dangorous, very 
likely from sewage contamination, which occur* 
in many hill ttrc 
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,1c who want a clear understanding of 
general principles involved in rein-
ed concrete, so as to make simple 
gas. It is written to comply with tho 
!.(J. regulations, and is adequately 
slrated. 
,lr. Joseph Merryweather, a well-known 
.thorough tradesman and chairman of 
! Finance Committee of the Scarborough 
ard of Guardians, last Sunday com-
•vd tho nineteenth day of Iris self-
posod three weeks' fast from all solid 
,.!. He believes that fasting leads to 
...1 healthy and after the first two days, 
aid, he had no desire -whatever for 
,i, faking only three or four pints of 
I aid a day, but no milk or anything of 
sett which would create an appetite, 
l ag , lie says, also kills a desire for 
ring, and he cannot enjoy his pipe 
but occasionally indulges in a, mild 
rettes Mr. Merry weather, who . is 
one, has lost about two stones in 
• ight, but declares himself quite fit. 
astiiig, ho says, creates a real buoyant 
• ling, and he enjoys a walk daily. 
Dr. Blumborg, at the annual meeting of. 
ha North of England Children's Sana-
•ritini, at Southport, last Saturday, 
.it.nl that since the w«r the cases under 
• nation at the sanatorium had been 
•! an acute and more definite typo than 
ireviously. One reason was that owing 
. thie minute care of the matron in obtain-
tig the medical histories of the applicants, 
ho more pressing cases had received 
|-riority. The second reason for their post-
war increase of severe cases could be 
traced to lack of employment and the in-
creased cost of food. While a delicate child 
. oald probably benefit by a generous 
-••:ppl.V of bread and butter, the substitu-
•inn of bread and margarine would tend 
t. throw it back. Margarine did not supply 
the caloric factors that butter and cod 
liver oil did, and as for some years a large 
percentage of our population had been 
• .arg.-rine-fed, it would readily be per-
ceived that, in the case of children at 
any rate, where scientific nutrition was 
stflst essential, there was a clear explana-
tion for the increase of such maladies as 
-nasmia, rheumatism, rickets, and their 
•'ongeners. 
There will be published during March 
* booklet on " Early British Trackways," 
being details of a discovery made since 
midsummer last by Mr. Alfred Watkins, a 
past president of the' Woolhopo Natural-
ists' Field Club. He finds these pre-his-
"oric tracks to have been in straight lines 
achted from mountain heights, and that 
»!1 mounds (tumuli) and moats in the 
v' est Midland district are marking or 
'bluing points on these lines. Also that 
•ill camps, churches, castles, and crosses 
: ' 'f ancient date) are upon 'these sighted 
s, and that place names in hundreds 
•'• '-."sos confirm the fact. The book is pro-
:'-<-ly illustrated by the author, who is a 
Progress Medallist of the Royal Photo-
rrapJuc Society. 
A paper on "Homing in the Honey 
Bee." was read by Mr. John Anderson, 
}'.A.. B.Sc, at a meeting of the Royal 
\'".vsical Society, held in the Synod Hall , 
'•Minburgh, last week. Mr. Anderson, who 
M Lecturer on Beekeeping in the North of 
Sootlamd College of Agriculture, said that 
Me*, were not reflex machines ; their be-
S't-viour was more- intelligent than had 
been supposed ; they were capable of learn-
ing Dy experience, and possessed excellent 
»r-morics. They found their hives by 
recognising certain landmarks which they 
•jM carefully observed and memorised. 
Their methods were exactly similar to 
'hose of a man who had no artificial aids 
such as maps, finger-posts, and street 
names. There was no need to postulate 
any " homing instinct," any " sense of 
direction," or "unknown force." Mr. E . B. 
Bailey, B.A., M.C., exhibited specimens 
of an early Tertiary sandstone from the 
Island of Mull, characterised by wind-
rounded grains. Mr. Bailey pointed out 
that such sandstones required desert con-
ditions for their formation, and that the 
specimens were products of a desert period 
which followed upon the emergence of Ter-
tiary land in the West of Scotland. He 
also showed that it was at this time that 
the chalk of Mull underwent its curious 
silicification. The leaf bed of Ardtun be-
longed to a later temperate climate. Pro-
fessor D'Arcy Thompson, C .B . , M.A., 
F . R . S . , presided. 
A paper by Dr. Dawson Turner and Mr. 
D. M. R. Crombie was communicated to 
the Royal Scottish Society of Arts in 
Edinburgh by the latter last week, Dr. 
Dawson Turner being unable to attend 
through illness. Mr. W. B. Chalmers 
assisted. The paper concerned the inves-
tigation of the ionised atmosphere sur-' 
rounding flames and hot bodies by means 
of a pith ball suspended from the centre 
rod of a charged Leyden jar, and was 
illustrated by experiments. The highly 
charged centre rod of the jar draws a 
narrow stream of oppositely charged ions 
from the neighbourhood of the flame, and 
when the ball is arranged so that it is 
immersed in this stream it indicates the 
fact by rapid oscillations to and from the 
centre rod of the jar. Thus the effective-
ness of various sources of ionization, can 
be compared according to the distance at 
which they produce oscillations. That the 
ions are carried upward by the convection 
currents from tho flame was proved since 
the area above the flame was shown' to be 
richer in ions than the flame itself. The 
fact that the introduction of alkali metal 
salts into a bunsen flame diminishes its 
power of producing oscillations was 
definitely shown. The presence of a 
second similarly charged jar in tho neigh-
bourhood was proved to cause a deflection 
in the stream of the ions. The'ions with a 
charge similar to that of the jar escape 
from the flame to earth via the burner. 
This was shown by insulating the burner 
and connecting it to an electroscope, which 
rapidly acquired a charge similar to that 
of the jar. A flame so insulated has 
its power of producing oscillations 
diminished, but the introduction of an 
earthed conductor into the -flame restored 
it to its original value.., The demonstra-
tion concluded by illustrating^ the effect, 
of X-rays in producing oscillations. 
Progress in non-ferrous metals research 
was revealed -at the .second annual meet-
ing of the British Non-Ferrous Metals 
Research Association held at Birmingham 
on March 3. Mr. . T. Bolton pre-
sided. He emphasised the fact that 
division of labour is as important among 
brain workers as among hand workers and 
co-operative research was the best and 
most economical method. He referred par-
ticularly to the proposal of the Association 
to establish University Fellowships for 
post-graduate research. Vice-Admiral Sir 
George Goodwin urged the Association to 
make its work more widely known, and 
stated that marine engineers and ship-
builders would be prepared. to listen to 
proposals for membership if the Associr-
tion's programme were put beforo them. 
The scientific metallurgist, the manufac-
turer, and the user should have their 
knowledge and experience combined for 
the benefit of themselves and the nation. 
Dr. W. Resenhain, F . R . S . , of the National 
Physical Laboratory, illustrated the fact 
that solutions to many non-ferrous prob-
lems cannot be found because present 
knowledge is insufficient. To make good 
this deficiency both men and money were 
required. The conduct of research through 
a Research Association was particularly 
desirable because it formed a channel 
through which research could be applied. 
Sir'Henry Fowler, Chief Mechanical E n -
gineer to the Midland Railway, em-
phasised the importance of research to 
users oi non-ferrous metals and trusted 
that the railway companies would soon be. 
in a position to support such. work. Sir 
Frank Heath, Secretary of the Scientific 
and Industrial Research Department con-
gratulated the Association on the extra-
ordinary way in which its membership 
and activities had expanded during the 
previous year. Sir Richard Threlfall 
urged members not to be impatient for 
results. The results of research might not 
be merely deferred but might not be 
realised at all. Some research could be 
done for money and business conditions 
applied to it but for other investigations 
this did not apply. 
>— . - c 
L E T T E R S T 0 T I E EB5T0S. 
LUNAR PHOTOGRAPHY. 
[102.]—I thank those friends who have 
kindly commented on my letter. I am in-
terested in learning that a lunar photograph 
can be taken in a few seconds. I was not 
aware that such brief exposures were pos-
sible, except, possibly, at the primary fociio. 
Few instruments in the hands of amateurs 
work at more than F8 or F9 in the case of 
reflectors—refractors being somewhat slower 
owing to their increased focal length as com-
pared with aperture. Our American friends, 
with their long foci and splendid air, have 
a big advantage over us here. I certainly 
had in my mind tho air tremors alluded to 
by Mr. Milton Offord (82)—who has not, at-
times, had suddenly a lot of most interest-
ing detail completely "blotted out," often, 
too, at a critical moment? Possibly I am a 
greater sufferer 1 in this respect through 
living near the coast—the air. always seems 
more unsteady than it' used to be inland. 
(Or has the atmosphere " gone to the bad," 
like most other things?) 
I fully sympathise with the Rev. W. F . A. 
Ellison's remarks (81) rc intensity of lunar 
light. I have often been glad to use a. tinted 
screen to take off the glare, though my in-
strument it not quite half the aperture that 
Mr. Ellison enjoys. T. W. C. 
T H E DOUBLE STARS FOUND BY T H E 
L A T E MR. EDWIN HOLMES—A 
REQUEST. 
[103.]—Mr. Holmes in 1901 and 1902 com-
municated to the " E .M." lists of now doubles 
found by him, and also some hi private 
letters to me. Four of these were in the 
zones which I was observing, and _ were 
measured and inserted by Burnham in his 
general catalogue. The remainder have been 
entirely neglected. Unfortunately they a-re 
so far from the zones which we are at present 
engaged with that it is impossible for us to 
undertake their verification and measure-
ment. I have been through Mr. Holmes' 
lists, and after identifying doubles already 
known, find about fifty"of which there is no 
information. If some of your readers could 
look these up, and if anyone with a micrometer 
could measure them, I should be ,glad to 
forward copies of tho list. All Mr. Holmes' 
stars are situated near well-known double 
stars, and so should be easilv traced. 
T. E . Espin. 
Tow Law, Co. Durham, March 3. 1922. 
A C A L T E R M I R R O R O F F O R T Y Y E A R S 
A G O . 
[104.]—I recently had come into my pos-
session a fine 12-in. Calver mirror. In the 
" E . M . " of 40 years ago, July 1882, Mr. 
Wassell wrote in high praise.of same, after it 
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tiu> ..rigiu of pain wore by vuplui'i', Ufutt l 
::uiii.UK'uus QOlgio were attributed to stars 
copying what seems an improbably great 
ilume oi spare. Methods 2 and 3 aro pro-
.ijiy both valid, and may be tho normal 
ies for tho relatively widely-spaced visual 
drs and for the close spectroscopic and 
,'lipsing binaries respectively. 2*4 evolu-
OKBry process by method 2 cannot bo better 
-oribed than in the words of Prof. Camp. 
. - I I : " I t wil l happen that there are regions 
: greater density, or nuclei, here and there 
uxnighout the structure which will act 
mtres of condensation, drawing surrounding 
lateriabj into combination with them. The 
recesses of growth from nuclei originally 
anil to volumes and masses ultimately 
upendoo* must be slow at first, udatively 
lore rapid after tho masses have grown to 
loderate dimensions and the supplies of out-
ring materials are still plentiful, and again 
lew aXter the supplies shall have been 
irgely exhausted. By virtue of motions pie-
ailing within the origin<il nebular structure, 
r because of iniv.shing materials which strike 
iie central masses, not centrally but 
bliqnely, slow rotations of the condensed 
ebulous masses will occur. Stupendous 
uantities of heat will be generated in the 
uilding up process, This heat will radiate 
apidly into space, because the gaseous 
lasses are highly rarefied, and their radi-
ting surfaces are large in proportion to the 
r.a.-ses. With loss of heat the nebulous 
nasses wil l contract in volume, and gradu-
lly assume forms more and more spherical. 
A'hen the forms become approximately 
pherical, the filial stage of stellar life may 
JO said to have been reached." Further 
evolution ot close pairs from the larger 
nasses thus formed would probably follow 
is in method 3. Jeans's researches have 
made it appear probable that the two com-
lonents of a close double star have resulted 
from the fission of a larger star which lias 
passed the state of a perfect gas (the early 
riant stage). In the youngest giant stage the 
rotating highly compressible gaseous mass 
would, if then rotating fast enough, continu-
ously eject matter round its equator, without 
becoming an elongated pear-shaped l>od,S', 
inch as precedes the formation of a double; 
the necessary condition of a relatively sum" 
degree of compressibility is not fulfilled until 
a star is at about the summit of its tempera-
ture-curve with a density about one-fifth of 
the Sun's. This theory gives a satisfactory 
explanation of the frequency of B and A 
types among the relatively very close spectro-
scopic and eclipsing binaries; the "earlier" 
M. 1C, G, and F giants have not divided in 
considerable numbers, and tho " later'" F, 
G, K, and M dwarf pairs are not observed 
in large numbers owing to lower absolute 
brightness. As a result of this process of 
division, it would not be astonishing to find 
the "ear l ier" companions of giants and the 
" later " companions of dwarfs', to be less 
dense than their primaries, although really 
more advanced in evolution, being possibly 
composed of fhe outer and more tenuous 
layers of the rotating parent masses. In the 
rase of the. 90 eclipsing binaries dealt with 
by Shapley, lour out of five have a com-
panion less' ctans? than the primary, although 
they are generally more advanced in their 
development, as judged by the spectral types 
corresponding to the calculated surface 
brightnesses. On the other hand, the'wider 
visual binaries, presumably evolved from in-
dependent nuclei (as by method 2) should 
probably have secondaries more advanced 
and denser than their primaries, being of in-
dependent, though simultaneous, origin. The 
writer finds' from the scanty data yet 
available (for six visual binaries), in 
which the necessary information of spectra, 
parallaxes, orbits, and relative masses 
are known, that bv calculating diameters 
based on the surface brightness values 
of Scares, the densities of the com-
panions appear to be greater than for 
' the primaries, with the exception of the two 
practically identical- components of -/ Vir-
ginis. I t should be mentioned that close 
double star* can become wider pairs by tidal 
interaction, but not sufficiently so to cause 
those like the spectroscopic or eclipsing 
binaries to become separated to the distances 
CcmaBOB in visual pairs. • Tide] or other 
-u'parntive force -may also account for the 
observed increase oi average eccentricity of 
orbit with length of period. (Reference*! 
Aitkcn, "The Binary Stars"; Monthly 
Notices, K.A.S., Feb.,'1922, p. 282 (Edding-
toii) ; ibiil., Apr i l , 1922, p. 372; Shapley, 
" A Study of the Orbits • of Eclipsing 
Binaries," Contrib. from the Princeton 
University Observatorv, 1915.) 
Rhode! ta. 
[ T H E END.] 
MARS. 
[211.]—Dr. Steavenson's letter is a welcome 
contribution and should carry weight. I 
much regret, therefore, that he has misunder-
stood me. I have not ventured to dogmatiso 
on the merits of Lowell and others on the 
strength of my own work and equipment. 
Such a thing would be extremely ridiculous. 
I have come to my conclusions by a com-
parison of the veiy numerous pictures of 
Mars in Flammarion's monograph in the 
B.A.A. reports and, elsewhere. I t is no slur 
on a great astronomer to hint at auto-sug-
gestion, especially when he has a theory to 
work out, as Lowell has—a theory which he 
upholds with such zeal and skill and such 
literary brilliance. Auto-suggestion is not 
wanting, even in scientific circles. I venture 
(very respectfully and without dogmatism) to 
think that the great Flagstaff astronomer 
proved so much that he proved too much! I 
turn from his strange canalised pictures to 
dwell with renewed pleasure on those of 
Dawes and Delarue, of Denning and Green, 
of Theodore Phillips, and of Antoniadi. 
After the closest study with the Mendon re-
fractor (tho most powerful telescope in 
Kurope) under first-rate conditions, Antoniadi 
was able to declare that the network of canals 
was an optical illusion. 
Cardiff. Arthur Mee. 
OOCULTATION OF ALDEBARAN. • 
[212.]—The occtiltation of Aldebaran on De-
cember 4 was viewed from here with a 3 in. 
refractor, disappearance taking place at, about 
6.50 a.m. Light clouds obscured the Moon at 
6.30 a.m., but these cleared a few minutes 
later, the star being seen apparently heading 
straight for what remained of the dark limb. 
This latter was not appreciable, the Moon 
being too near the fu l l , so at the time of 
contact Aldebarau appeared to be swallowed 
up by our satellite. The last, occultation of 
this star was invisible here, owing to bad 
weather. 
Jupiter and Saturn were splendid telescopic 
objects just before .sunrise. The " r ing 
system " of Saturn is at a favourable angle 
for study, the shadow on the disc being well 
defined with 120*. 
' J. Worsley White, F.I.S".A. 
Couisborough, Vorks. 
ASTRONOMICAL OBSERVATIONS. 
[213.]—Is if not time that astronomical 
classifications were devised with a little more 
circumspection and common sense? We aro 
fast Fiteering towards a- quite impossible sche-
duling of star classes, of. individual stars, 
and of spectrum lines, etc., etc. 
I f stellar .spectroscopic classification re-
mained so simple as given in letter 181 (page 
194) matters would not be so bad, but, even 
locking at that row of nine letters, one is at 
once struck by their absurd sequence. Surely 
this fundamental sequence, if not beginning 
with the letter A, might at least be arranged 
in alphabetical sequence, so that i f one re-
members the first letter of the series, the 
others present themselves automatically. But 
not content with this initial mix-up of 0 15 A 
I? G K M N R. farther sub-division rapidly 
aggravates the difficulties, and one just won-
l ics where i t is all going to end. with some 
200 million stars to plav with. Thus we now 
meet spectral classes Bip. Bop. A3p. 0e5, 
etc., and <ho general reader and student is 
left to divine what i t all means, as even 
let fer 181 gives no clue to these mysteries. 
Is there not enough of these ridiculous de-
notations with individual stars being labelled 
with Greek letters, mixed up with other 
marks, and calling spectrum lines of Sodium 
D, and I ) . , of Helium U„ hydrogen lines H , 
tind calcium lin.-n H and K1 
I submit that simplification, not compiles 
tu'on, should be aimed at, i f only in the in 
terests of saving a refined science from rid) 
cule. Albert Alfred Buss. 
Leo Observatory, Churiton-oum-Hardy, 
.Manchester 
THE STAR iGROOMBRIDGE No. 34. 
[214.j—This very interesting object was most 
unfortunately omitted from the last edition 
of ' " Celestial Objects." Those who have 
copies should insert i t on p. 17, Vol. I I . , 
immediately before 26 Andromeda;, its place 
for 1920 being:— 
R.A., Oh. 13m.8 N . 43° 34" 
I t will be readily found as an orange-red 
star 15' N . of 26 Andromeda?.. I t has the 
large proper motion of 2".82 at P. 81°.8 
The curious.and interesting thing is- that i t 
has a companion, 10 mag., with the samo 
proper motion, the latest measure of which 
is by Mr. Franks :— 
1917.89 P. 56°.5 D 39".37 
The large star has a third-type spectrum, 
but the small star, as seen in the 24 in . , has 
no colour. 
In 1917 I found a small 11 mag. South and 
much nearer, and measured i t , and' I have 
again measured i t this year. I t has no con-
nection with the system, and the measures, 
placed side by side, show the results of the 
P.M. in a very striking manner:— 
1917.89 ... P. 195°.9 D 19".59 2 nights 
1922.93 ... 225°.7 29".24 1 night 
Groombridge 34 is not given in any double-
star catalogue. T. E. Espin. 
Tow Law, Co. Durham, 1922, Dec. 9. 
DIAMONDS FROM SUGAR. 
[215.]—The following are the details oi an 
experiment made some time ago, the early 
reslults of which were promising. The writer 
having carried i t to a certain point, now 
thinks that an account oi it. might induce 
others to try, and with modifications get 
more success. The whole affair can ue put 
together for a "ow shillings, and is most 
fascinating. 
Tnese are the general ideas that led to the 
style of the experiment. Crystallisation takes 
place when atoms or molecules are precipi-
: 
n -
I 
1 
la ted comparatively slowly in a mobile state; 
they then have time to form a definite stinc-
ture helped; by a suitable matrix. Moissan's 
experiment (Mendeleeff), where a super-
saturated solution of carbon in molten iron 
was precipitated, does not give time for the 
crystals to get to any size before the iron 
solidifies. In the experiment now described, 
the sugar molecule in solution is disrupted by 
sulphuric acid. I f i t is considered what 
happens when a hot saturated solution cools, 
it will be seen that something of the same 
kind takes place under the following con-
ditions. 
Into a 30-oz. glass beaker—marked in 
ounces on a strip of paper gummed on the 
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hrgo for canals," tho explanation was con-
la.iued in Lowell's article of February, 1910, 
wherein lie discussed Antoniadi's results. I t is 
too long to quote in fu l l , tat 1 give the gist of 
i t : — I f atmosphere, and telescope be perfect 
a star will be shown with complete concentric 
rings around i t , tat on trying larger apertures 
•the lings of tho image begin to waver, then 
break up into fragments—a. sort of mosaic— 
and finally end in an indiscriminate assetn-
blanco of'points. In certain kinds of bad see-
ing tho parts may seem quite steady, but 
tiiiat tho mosaic exists is proof positivo of .poor 
.seoing. The rings are circular lines, and what 
happens to them must, "happen to planetary 
lines._ They, ioo, must break uip whenever 
the rings do, so the lines would necessarily 
assume a mosaic in a large glass. lit is very 
rare that tho rings ever appear otherwise in a 
very largo glass, for tho seeing is almost never 
good enough thus to show them, accuracy of 
definition demanding much better air for a 
largo than for a small aperture. I think this 
will clear up Dr. Llaoklock's difficulty as to a 
telescopo being " too largo for canals." 
M . Wicks. 
Surrey Lodge, Thornton IHcath. 
THE iNEW STAR I N LYRA. 
[223.]—In answer to Mr. Hollis (1. 217, p. 
234), I may say that on the. night that the 
new star was announced in the daily papers 
as soon as i t was sufficiently dark we looked 
for i t . Hue sky was covered with a thin veil 
of cloud, tat i t was quite certain that there 
• was no star in the roporlec! place of Mag. 1. 
i . . M r . Millsur. examined the'region, and 
though there were still clouds, he was able 
to say that there was no star above 3rd Mag. 
I think i t was tho night after that i t cleared 
sufficiently to allow us to Ibe sure that there 
was mo star abovo 5 Mag. We concluded 
that tjhere was some error in the place. Later, 
in clear sky, we looked round the heavens 
from Gemini to Oygnus, but found no 1st or 
2nd Magnitude star beyond those already 
known. T. E. Espin. 
Tow Law, Co. Durham. 
WHY NOT .SMALLER OBJECT-GLASSES? 
[229.]—With regard 'to the question of large 
telescopes, particularly the difficulty of 
•grinding tho very large object-glasses in-
volved, I liave often wondered why a. series 
of smaller object-glasses could not ibe used 
instead. 
Adopting the figures I use in this par-
Iticular case, tlie object-glass for the com-
plete large circle would be 36 in. diameter, 
which would, of course, be very expensive 
'to -make. 
Would i t not be much cheaper and much 
simpler to employ seven object-glasses, each 
12 in. diameter, with every glass, of course, 
arranged to focus on to on© point on the eye-
piece? 
I t is true that with this arrangement a 
certain amount of Sight would be lost, 
amounting to about 22.25 per cent. 
I make i t that the area of 'the one object-
glass* 36 in. diameter would be 1,017 square 
inches, whilst the area of the seven 12-in. 
diameter .glasses would be 791 square inches, 
equivalent to a loss of, say, 226 square 
inches, or 22.25 per cent., i f the object-glass 
was made 36 in. diameter in one glass. I 
take i t , however, that the cost of making 
the seven objeot-'glasses 12 in. diameter, 
would be enormously Jess than the cost of 
making the one object-glass 36 in. diameter. 
There is another point that occurs to mo 
with this arrangement. I understand that 
in the case of the very large object-glass 
there is a difficulty in fooussing the various 
rays from rod to blue on to one point. Would 
it not be possible in the arrangement I sug-
gest to so alter the local length of the seven 
different objedt-giasses so that sevon different 
colours could ibe provided for, to all focus 
at ono point—that is to say, one glass could 
he colour -corrected, say, entirely for red 
rays, another for green, -and tso on to tho 
violet end of tho spectrum ? Every glass 
would then bo corrected for its own particular 
colour, and all to focus on exactly the one 
•Joint where required—that is to say, all the. 
soven glasses need not necessarily Jie in 
exactly tho same piano relatively to each 
other. 
Perhaps some of our tolcscopic experts 
would I1K> kind enough to .point out where the 
" snag" Urn. J . W. White. 
BENT TUBES UNDER INTERNAL 
PRESSURE. 
[230.]—If the pressure inside a flexible tube, 
such as a fire-hose, for instance, is increased, 
there is a tendency for the tube to straighten, 
and i t is often regarded as axiomatic 
that this is the case with any bent tube. 
This is by no means tho case, however, and 
if tho tube, when bent, is of truly circular 
section i t has no tendency to move when the 
internal pressure is changed. I f of flattened 
or elliptical section, witli the sltnrter axis of 
sections in tho plane in which the centre-line 
of the tube lies, an increase of internal pres-
sure tends to straighten tho tube, and in the 
Bourdon gauge .this motion is magnified by 
suitable gearing to move an index showing on 
a dial the internal pressure per square inch. 
I f , on the other hand, the longer axis of the 
section is in the plane passing through the 
centre line of the tube, increased internal 
pressure causes the tube to curl up more in-
stead of straightening. This is the principle 
of the Thurston pressure-gauge. The tube is 
more rigid than the Bourdon tube on account 
of being bent across the greatest instead of 
the least width, and is hence especially suit-
able for use on locomotives, as the indicating 
" hand " is much steadier under the vibra-
tion of the locomotive than with the Bourdon 
gauge. What I have said as to the direction 
of motion must be reversed when the gauge 
is used for measuring external pressures, as 
in the aneroid referred to in Query 321. In-
creasing the external pressure makes the Bour-
don tube curl up and the Thurston tube un-
curl. A tube of the intermediate oi circular 
section does neither—a fact not generally 
known. Glattoh. 
THE LATE MR. CLEMENT L. WRAGGE. 
. [231.]—Probably I am your senior cor-
respondent, as my first letters appeared in 
your columns over fifty years ago, so possibly 
you will let me express my regret at the publi-
cation of Mr. Wragge's last communication 
(letter 209). For years I have appreciated his 
letters on Meteorology, but the conclusions he 
deduces in this letter (No. 209) are absolutely 
inconsistent with the theory of gravitation or 
of any possible modification of the theory. 
They are founded on an erroneous extension 
of the theory of the late Colonel Drayson, a 
theory inconsistent with gravitation, as I at 
last succeeded in convincing him. , I t is abso-
lutely certain that the polar axis of the Earth 
never could have been at right angles to its 
present position, as Mr. Wragge' supposes, 
and yet the Earth possess its present form 
and 'condition. But Mr. Wragge had no 
mathematical knowledge, and so could not 
realise the impossibility of i t having ever been 
so, even when i t was pointed out to him years 
ago by myself and the late Mr. Marth. 
His holding these opinions was of no im-
portance ami did not affect his valuable 
meteorological work; bu.lt now they have 
been published by you, i t is necessary to point 
out how erroneous they are because they may, 
mislead others and do mischief by inculcating 
erroneous ideas in others, who may likewise 
have not sufficient knowledge of science to see 
their impossibility. Hence this letter. 
F. R. S. 
EASTER ISLAND AND THE ROMANCE 
OF THE PACIFIC. 
[232.]—It is a sad coincidence that the 
announcement of Mr. Clement L . Wragge's 
death and his last letter should have appeared 
.simultaneously on pp. 223 and 224. A i l your 
older readers wil l greatly deplore his loss. 
With reference to letter 209, you gave two 
articles on the large submerged plain which 
oxists on the reputed site of Atlantis, but I 
do not remember hearing of Lemuria. Can 
any correspondent give an outline of the story 
connected with i t , and indicate its supposed 
position? I do not know what reason Mr. 
Wragge would have adduced for his second 
proposition; i t would follow that eveiy part 
of the Earth would have Arctic winter and 
Equatorial summers every year, the cold being 
most intense during Polar winters. I f anyone-
wishes to nog the HaBBXfOUl nt.i.tuo» on Eonter 
Island he may refer to pp. 894 and 895 of 
"The Wonders of the W o r l d " (published by 
Hutchinson and Co.). Glatton. 
WOOD-PIGEON COOING AT NIGHT— 
TWO VALUABLE REMEDIES. 
[233.]—On December 8 a wood-pigeon com-
menced cooing at 11 p.m. and continued at 
intervals all through the night—mild, cloudy 
weather, Moon twenty days old. I have never 
heard this before, so report ihe fact. 
There have been some queries lately in the 
" E .M." as to prevention of catarrh. Now 
probably medicines have very different effects 
on different persons, but it may be worth while 
to state my own experience. I invariably carry 
in my pocket one or two 5-grain tabloids of 
ammoniated quinine, and take one or more at 
the first sneeze or symptom of cold. I find i t 
an infallible preventive, but quite useless i f 
token a few minutes later. You must carry 
the tabloids about with you. 
Another remedy I find very efficacious is 
phenacetin with caffein in the usual tabloids-
(4 grains phehacetin and 1 of caffein). I have-
suffered from headaches- at intervals all my 
life, and eventually discovered that this 
remedy, taken beforo breakfast, is a perfect 
preventive. When I wake up with a headache-
I take one tabloid, then if the pain has not 
gone in a few minutes another, and so on 
up to four. I have never found any bad 
effects—never failed to cure the headache. 
Some people are very sensitive to phenacetin, 
and I recommend caution at first. 
T. Preston Battersby, Major-General. • 
> O C » Ci 
R E P L I E S T O Q U E R I E S 
.'31S.1—IMPEDANCE—I am very much 
obliged to "P . S. W." for replying to my 
query. I . however, do not understand why the 
impedance of a circuit consisting of an induc-
tive coil joined in parallel with a condenser 
should be greater than the impedance of the 
inductive arm alone. Ought not the effect of 
the condenser be to produce a combined 
impedance less than that of the inductivo coil? 
R. K. 
(345.1—BLACK SOLUTION. — Perhaps the 
following may suit :—A. To a sufficiently con-
centrated solution of sodium sulphite add phenol-
phthalein and, if necessary, a little caustic soda. 
B. To water add some filtered starch mucilage, 
and acidify freely with dilute hydrochloric or 
dilute sulphuric acid. A little tincture of iodine 
will turn this mixture very deep blue, almost 
black. When enough of A is added to B the 
resultant mixture will become colourless and 
practically clear. A. E. Dixon. 
1359."—MOUNTING MAPS—Ordnance maps-
are usually mounted on strong whito cotton 
cloth, or linen may be used, but not too coarse. 
You can buy the proper thing at. any surveying 
instrument shop. Method: Make your paste 
of best white flour, put a sufficient quantity 
into a bowl, and wet same with cold water to 
make a thick batter, rubbing out all lumps with 
a spoon. Then add sufficient boding water to 
make a nice workable paste; don't make i t too 
thin. You can thin it down after i t is cold 
if too thick. Don't use tho paste until it is 
quite cold. Get your cloth arid stretch i t on 
a table or board, tacking down the edges with 
tacks. Pull out all creases in the cloth whilo 
lacking down, and let the cloth, be fairly tight. 
The cloth should be at least 1 inch larger than 
the plan all round, and the tacks should be at 
least a inch on the cloth, otherwise the tighten-
ing- by drying will pull the cloth into holes. I f 
you are short of room, turn the map drawn on 
its face on the cloth, and i t is not half such a 
messy job if you cover up the nails with old 
newspaper all the way round. Cover the back 
of the map with paste applied with a large 
paintbrush, leaving no dry places, and using 
sufficient paste to soak well into the paper. 
Allow a quarter of an hour for soaking. Then 
paste over again. Now remove the old news-
paper, if any. and throw away. Get someone 
to take hold of two corners of the map and you 
take hold of tho other two, both of you cross-
ing hands to turn over the map; l i f t up well, 
and placo your end down square on the cloth 
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It will be teen from this that whilst at 
Worthing the innshine was slightly above, at 
Torquay it was equally slightly below thenormal 
At every elation nearly all the rainfall ooourred 
in the last half of the month, and yet owing to 
fog and cloudiness the first half was not as sunny 
as might have been expected witb the conditions 
then prevailing. 
D. W. Horner, F.R.Met.Soc. 
SUSPECTED V A R I A B L E IN URSA 
MAJOR. 
05.1—In answer to " A . E . L . , " I do not 
think tho naked eye obseivation was Webb's 
own. He says: "8 mag., which, however, is 
said to hive been seen without a telescope." 
In hia MS. observation book, under date 
1850, January 23, he speaks of it as a 
"minute star." He was then using n 
3 7-10 in refractor. The star is not in Gore's 
Catalogue of Suspected Variables. I see 
that in the Helsingfors Gotha zone it is given 
as Mag. 8.4, 1870, March 30, and Mag. 7.5, 
1870, March 31. T. E . Espin. 
Tow Law, Co. Durham. 
[6.]—In my letter 252, January 12, 1923, 
re suspected variable in Ursa Major, line 
No. 5, in the last paragraph, should read 
"two magnitudes," not "two magnifica-
tions." ••; A. E . L . 
/ SOLAR HALO. 
[7.]—On January 12, at about 12.30 noon, 
a solar halo was seen at Horfield, Bristol. If 
consisted of a crescent-shaped spectrum 
placed between the sun and the zenith, witli 
its convex side turned to the luminary. 
• Being taken for a rainbow by the people 
seeing it, much puzzlement was caused, as it 
was both on the wrong side of the sky and 
the wrong way up, besides being seen on a 
perfectly fine and nearly cloudless day. 
Filton, Glos. F . Atkin. 
VENUS. 
[8.}—Can any reader of "Ours" tell me 
what the 'position of Venus was this 
morning (January 15)? I expected to see 
her either under the Moon or to the 
West of her, 'but a horrid combination 
- of cirrus and scudding drift quite pre-
vented my catching a glimpse. Yesterday 
the proximity of Venus to the Moon was quite 
phenomenal, about perhaps 2° or 3° to the 
East at 7.30 a.m. But it would have been 
most interesting to have seen the Crescent 
and Star in the position they occupy on the 
Turkish flag, approximately, for I have never 
seen or heard of such an occurrence. 
K. C. A. J . 
GRAMOPHONES. 
[9.]—May I express my gratitude to the 
Editor for the notice in 1 "Ours" of the 
" Peter Pan," for it is like this, After many, 
many years playing the 'cello and tho piano 
' rheumatised hands deprived me of that plea-
sure, and I ' felt much depressed, for music 
seemed \to have gone out of my life. But on 
reading the notice it suddenly flashed into my 
miud, " Why not try a gramophone? " I 
went to the local music-shops, but the 
cheaper models were too " gramophoney" 
for my ears, and I finally chose a table grand 
H.M.V. with an improved sound-box and a 
double spring. Now when I feel melancholy 
I can listen to the best music, and it acts 
on my spirits as David's-harp did on Saul's. 
I have tried fibre, tungstyle, and the ordinary 
steel needles, and I have (come to the con-
clusion that the last-named are the most 
serviceable. The tungstyle are very fine, but 
they require very careful handling, and must 
be put into position as gently as possible or 
the tungstyle plug buckles up, the reproduc-
ing power departs and damage to the record 
may ensue. The fibre needles require a spe-
ti.il sharpener. When using a loud steel 
needle, I put the lid of the grand model 
down and close up its doors, and 
the effect is delightful j the hissing 
'is hardly heard, though the overtures seem 
more apparent. Mr. Horner is going to send 
me a mute to diminish this. What is the 
average life of a I" For instance, I 
have'among other expensive records Bach's 
Concerto for two violins and Elgar's Concerto 
for the 'cello (perhaps the best thing he has 
composed), and these are too dear to replace 
by new ones. Some tell me they will stand 
well 200 performances, others say records 
taken care of and used properly will last 
for years, so perhaps those I have will last 
my time. One more question: Why is the 
human voice so painful to listen to? especially 
male voices. Caruso's records are the best 
I have yet heard. J . B. G. 
NOTES FROM AN AJMATEUR TURNER. 
[10.1—Reciprocater.—About a year ago 
("JJ.M.," January 2QJ I described certain 
accomplished details and prophesied others. 
Now I am able to submit a photograph of the 
completed apparatus. The adjustable man-
drel crank is seen in the upper part con-
nected by the adjustable connecting rod with 
the stud crank disc.- The white rectangular 
patch is a small 3-in. rule, which unfortu-
nately caught the light too freely and eli-
minated the graduations in prints; it will, 
however, give an idea of the dimensions. To 
B A L L BEARINGS. 
[11.]—I am very g lad to see that " Charge 
Hand" has drawn attention to the mistake 
of stuffing ball-ibeariings up with grease, 
especially vaseline. I have found in workshop 
practice that a little of what ia called heavy 
oil is the .best, as it does not (require renew-
ing constantly nor does it fly out as the 
thinner oils do, which saves a lot of cleaning 
up, especially of any glass that may be in the 
line of its dispersion. The same oil is best for 
the crank, centres or journals, but the crank 
and tho pitman require doses from time to 
time, as the friction between them seems to 
be great. For this reason, the travelling 
chain on rollers replaces the pitman to advan-
tage, for the chain carries round the oil for 
days, especially if it is reinforced with grit-
less plumbago, procurable now. 
Recently there have oume into my posses-
sion wonderful aluminium pulleys on i-in. 
'ball-bearings that are quite the thing for over-
head drives for ornamental loaning and light 
milling. I have reeohimended the vendor to 
advertise in." Ours," as I cannot offer him » 
CM i 
, < 
save further labours, the existing fittings of 
the strips which formed the original connect-
ing rod were used and adapted to a wire-
strainer, picked up cheap from surplus war 
stores. The eyed ends were slotted to 
accommodate the i-in. thick strip, and held 
rigidly by one coned nut and bolt, which 
jams all home against the bottom of the slot. 
It will be seen that the throw of the mandrel 
can be roughly adjusted by the position of 
the crank pin on the stud plate, then more 
finely by the leading screw on the mandrel 
crank; finally, the position of the mandrel 
can be controlled by the grip on the spindle, 
which is fitted in the hollow mandrel, and a 
finer adjustmept is granted by varying the 
length of the connecting rod. I t may be 
added that, as one of the screws of the wire 
strainer was a little wobbly, a couple of g.m. 
grub screws were put into each half of the 
adjusting tube; this makes it perfectly rigid. 
Of course, the pulley of tho back shaft on 
the extreme left, as also that on the screw-
cutting stud behind the connecting rod, have 
nothing to do with this apparatus. 
It. E . t). 
free advertisement! He also has larger and. 
heavier brass pulleys on similar bearings, 
both taking a j i n . round belt. He has the 
aluminium also on i-m. hall bearings, so I 
hope he will take the advice. The circulation 
of T H E ENGLISH MECHANIC is spread all over 
the world, so it must pay for anything 
mechanical or scientific being advertised 
therein. K. C. A. J . 
Battery Charging.—A new method of 
charging batteries for electric vehicles is 
described in the " Electric Which' " which 
is claimed to reduce the initial outlay on 
charging equipment and also to obviate loss 
of power. A five-wire balancer is used ; un-
like the motor-generator. It does not nave to 
transform the total energy consumed, but 
deals only with u small fraction thereof. 
When the load is balanced, it simply runs 
idle across the 440-volt mains and takes little 
power, but is continually on the " qui vivo "'• 
to see tl.at no one leg of the five-wire circuital 
gtil» a higher pressure than 110 volts. 
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<; iln; rulings thrown on a screen placed 
<uMtJy 264 mm., or 10 in., from the Ramsden 
| ;,\ If .i be tho value of the stage rulings 
.uid t their distance apart as measured on 
the screen, then <•/..« = M , the combined 
magnification, or combined magnifying power. 
:Now M must be divided by the magnification 
produced by the objective alone at the level 
• f tho diaphragm inside the ocular in order to 
obtain the magnifying power of the ocular 
if elf. Xo obtain this we use the formula 
riven above, 
at, = m, (T + I I - rf)/254, 
whence 254 M / m , (T + H - d) = E, tho 
magnifying power of the ocular. 
Personally, I do not care for measuring the 
image thrown on the screen, but prefer in-
i pad to measure the aerial image of the 
rulings at exactly 254 mm. from the Ramsden 
• Use T\v means of an eye-piece micrometer 
placed at that point, using either a simple 
MS or a compensating ocular to magnify 
iheA Tho former method demands a 
ilarkened loom, whereas I am able to use my 
method in a sunlit room if necessary. 
Oculars may also have their magnifying 
powers determined in a -manner exactly 
similar to that used for objectives—namely, 
remove the condenser and place the ocular 
in its stead, letting the eye lens be next the 
stage. Put the microscope in an horizontal 
position with the diaphragm of the ocular 
at, say, 100 in. from a wall, on which is 
pinned a sheet of white paper having two 
heavy black lines ruled vertically on i t at. 
say, a distance of 200 mm. apart. Place a 
stage micrometer on the stage, focus the 
rulings with a suitable lens and ocular, and 
then bring the ocular under test into posi-
tion by means of the rack and pinion of the 
«ab-sfage so as to throw an image of the 
lines on the paper on to the micrometer 
rulings. Then, magnifying power of ocular 
— dist. apart of ruling on wall x 10 in. -i-dist. 
apart as measured by stage micrometer x dist. 
from wall to diaphragm in ocular in inches; 
This method, however, does not give such 
consistent results as that mentioned above. 
W. G. Royal-Dawson. 
THE COMPANIONS OF SHRITJS AND 
PROOTON. 
[55.]—Some curious mistake must have 
crept in in your report of the meeting of the 
Dynfi Valley Astronomical Society (p. 69), 
where i t is stated that the companions "were 
discovered by means of the spectroscope." 
'Iho companion to Sinus was discovered 'by 
Alan G. Clark with the I85-111., now at the 
Dearborn Observatory, in 1862. and that of 
1'rocyon by Schaeberle in 1896 with the 36-in.. 
at the Lick Observatory. T. E. Espin. 
Tow Law, Co. Durham, March 2, 1923. 
THE HEAVY RAINFALL OF FEBRUARY, 
^ [56.]—The depth of rain measured here in 
February equalled 7.66 inohes, which is, more 
than three times as much as the averagei 
The exceptional character of the fall will be 
realised when I mention that during the past 
•evenly years no month, except June. 1860, 
In the first half of the year has yielded a 
rainfall in this district amounting to seven 
niches. 
In the autumn months we ..have had a few 
heaivier monthly totals, the most extreme of 
all being September, 1918, when I registered 
10.47 inches. 
W. F. Denning, F.R.A.S. 
Horfield, Bristol, March 2. 
GRAMOPHONICAL AND 
TELEPHONICAL. " 
[57.1—1 
am quite ready to agree with 
J. II. G.V about this. I much prefer the 
Siamophone in my own house to " listening-
in ' to a friend's " wireless." But, at the 
*arn" time, " J . B. G." should not be per-vaded by anyone to use the headphones. 
They arc abominable " contraptions," and if 
"tie has sensitive ears they cause positive 
Mm. " J. B. G." should get his friend to 
fit spa loud-speaker and then try agtin. A 
#estl loud-speaker should give the musical 
•options from 2LO with perfect claipty and 
» freedom from all distortion. On* must 
S»vo a ,J00ri loud-speaker, of course, a id some 
"nphfication may lie needed. P.adio. , 
A WONDERFUL RAINBOW. 
[58.]—Yenterdiyr was almost an April day 
of sunshine and showers, but the most beauti-
ful spectacle of the day was neither the bril-
liant sunshine nor the all-too-frequent rain. 
I t was the rainbow which spanned the eastern 
heavens about 4 in the afternoon. I never, 
remember one so vivid in colour. Within 
the principal arc was a fainter arc, and 
without spread another, also fainter. What 
a capital objeot-lesson in elementary spectro-
scopy the display provided. Alas! this beauty 
of the heavens dissolved, and the insubstan-
tial pageant of colour faded- within a few 
moments of the time when its glory first 
burst upon as. 
Sheffield. Puck. 
THE MOON'S SURFACE AND NEISON'S 
MAPS. 
[59.]—I should be much obliged if any of 
your correspondents who ha.ve had experience 
m lunar observation would help a new recruit 
by explaining the following:—I find that»the 
fine walled-plain Alpkonmis has on ,its floor 
three very evident dark patches, as shown in' 
the rough sketch, forming an isosceles t r i -
angle, the apex of which is near the western 
wall. These patches are very noticeable and 
dark at Full Moon, though they are clearly 
evident to me even when near the termi-
nator ; but Neison in his book on the Moon 
shows on Map X I I I . only two, as I have indi-
cated in the tracing of the main features of 
Neison's map. In the text he says:-—"On 
either side of A are two .sharply-bordered 
dark-grey, almost black, spots, 0 and p, dis-
tinctly visible in Full, but disappearing near 
the terminator, when the surface they occupy 
appears to be perfectly free from irregulari-
ties." 
As I am using only a 3-in. Cooke refractor 
with power X 100, and Neison's maps always 
show an immense amount of detail which I 
can never see, i t is difficult to understand why 
1 should see these three dark patches while 
he mentions and draws only two. 
Another difficulty is the shape of Plolemaui, 
which seems to me nearly circular, or rather 
more like a regular hexagon; but decidedly' 
not oval as on Neison's map (see tracing). 
Since writing the above I have been looking 
at some lunar photographs which also show 
the three dark patches in Alphonsus; and 
the shape of Ptolemaus is similar to my 
sketch, except that the latter is in error in 
not extending slightly farther to the east. 
Devonian. 
MORE RECENT WORK ON CELLULOSE 
ACETATE. 
[60.]—In the field of research both accident 
and design operate and jofntly give unlimited 
scope for the laboratory. In bringing my pre-
vious letter up to date one has to chronicle 
work derived from both sources, but no 
attempt wil l be made here to distinguish 
between them, but to merely record the more 
interesting results. 
(a) Coloured films,of "dope," used chiefly 
for the decorative arts, advertisements, arti-
ficial flowers, and the like are cast on thick 
plate glass in a room uniformly warmed to 
a suitable temperature, generally about 80° F. 
The plates of glass ha.ve two fine wires, drawn 
taut, down the long side, and these form a 
gauge for the depth of " dope." A glass rod 
if used as a " doctor " for spreading the cellu-
lose acetate, and as i t rides upon the wires 
it forms a film which, when saturated with 
solvent (as in process of manufacture is the 
case), is as thick as the diameter of the wires. 
After drying they are thinner, and after being 
peeled off the glass are trimmed to the re-
quired sizes. ' 
(b) A flexible substitute for-glass is made of 
copper gauze drawn through ft trough of dope 
and then dried in a heated chamber, whence 
it emerges with the mesh filled with trans-
parent celluloid. This substance was intro-
duced in the concluding stages of the Great 
War for shell-shocked areas where glass was 
out of the question. , 
(c) Thick paper is coated With " dope," 
thus forming a glossy weather-proof wrapping 
paper for Use in countries where the rainy 
seasons are abnormal. 
(d) Tissue paper is drawn through rolls 
which dip into a thin solution of cellulose 
acetate. This saturates the paper, which, 
when dried, forms an excellent parchment. 
(e) Phper tapes are coated on both sides, 
and are used for the insulation of cables, the 
varnish being credited with high resistance to 
electrical currents. 
(f) Calicos end linens are made absolutely 
waterproof by processes based on saturation 
or coating. Linen collars dipped in the solu-
tion were quite white and waterproof, but 
whether they will darken with time, like 
clear celluloids do, remains to be seen. 
(g) Water-white "dope" is "a snper-refined 
product ultimately to be used for " non-flam." 
film, but at present rather costly of produc-
tion, owing to its extreme purity. 
(h) Swansdown cloth is made into Ameri-
can cloth by coating with coloured solutions, 
and is far superior to the common article. 
Heavier cloths treated similarly can be made 
to resemble leathers, both grained and patent, 
the latter being produced in many beautiful 
colours, with a surface of great flexibility and 
freedom from cracking. 
(i) Straws'for hats, etc., are saturated and 
then dried. The appearance of the material 
is not altered, but the straw is impervious to 
water. . 
(j) Cut flowers, leaves, grasses, and similar 
substances are immersed in a thin solution,-
then removed and dried. This appears to 
arrest decay, but time alone will telbfor how 
long. 
(k) The " dope," by virtue of the fact that 
i t is essentially a celluloid, wil l not stick to 
metals or glazed surfaces, but i t absolutely 
refuses to leave any surface to which i t can 
anchor. Sawn wood surfaces, for instance, 
adhere strongly to each other under its influ-
ence, so that ultimately i t may be used for 
special plywoods destined to resist the effect 
of wet weather. 
As other uses for this material manifest 
themselves, I hope to be able to note same 
for the interest of your readers. » 
Borrowash. • Harry Atkin. > 
' • I 
CHOKED PRIMUS BURNERS. 
[61.]—Correspondents have often asked how 
to clear these, and have generally been told 
to heat and to force .a current of air through 
under high pressure. A l l this is not easy for 
an amateur, and not very certain in , the 
result, I believe. I have found the following 
easy and effective:—Take about 6 ins. of 
Bowden wire cable and haye the end well 
soldered in the usual way. Slip about J in. 
of thin brass tube over the soldered end so 
that the cable can easily be held when the 
soldered end is fixed in a three-jaw chuck and 
revolved at high speed in the lathe. By 
means of the tube insert the cut end of the 
cable first in one outer tube and then in the 
other, and push t i l l the cable reaches as far 
as i t wil l go. then reverse the movement and 
withdraw. Do the same for the other tube. 
Of course the nipple has first been removed. 
In order to reach the inner curved tube i t is 
necessary to bore a hole 5/32 in the top 
directly over one tube and pass the wire brush 
down. I t will easily go through the opposite 
curve right to the top. Tap the 5/32 hole with 
a No. 2 B.A. or other fine thread and screw in 
a plug. Blow out all the dust before re-
inserting the nipple. My burner blocked after 
years of service, but I found the carbon easily 
removed by these means. C. B. Killick. 
Tower Hi l l , Williton, Somerset. 
> - • • • — < 
Cast Iron Heating Apparatus.—The explo-
sion of a hot-table in a London factory has 
induced the Engineer Surveyor-in-Chief, 
Board of Trade, to remark that:—" The hap-
hazard connecting up of cast iron heating 
apparatus of this nature to any steam supply 
which is available without any regard to the 
pressure and the strength of the apparatus 
invariably results in disaster. There is usually 
some difficulty in ascertaining the internal 
condition and construction of cast iron appa-
ratus of this kind, but i t may be taken as a 
general rule that where large surfaces of cast 
iron are exposed to internal pressure the pres-
sure used should not exceed a few pounds per 
square inch, and that reliable means of pre-
venting the safe working pressure being 
exceeded should be fitted. Provision should 
be made for examining the stays, and as a rule 
these should be made of wrought material." 
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MFVING POWER OF OCULARS. 
|U9.]—In letter 54 Mr. Royal-Dawson, has 
itribwl °f the puzzles tliat perplex the 
:-ful worker who ia acute enough to 
furnise them when they occur. Mr. 
• i,ilar's letter explains this partly, but not 
ttttirely." Eyepieces may have from two to 
HI lenses. When these lenses are fixed the 
•equivalent focal length" of the whole 
.iimitim is a constant definite quan-
u'ty, whether it is used in the micro-
•e>po or telescope, and it can be 
measured in various ways. I have described 
|«t or three lately in Replies to Queries." 
It Is easier to do this in the telescope than in 
microscope, because the focal length of 
;• !• objective of a telescope can be measured 
, . ur;itc!y, while that of a microscoue varies' 
•its every change in the tube-length. This 
the cause of the differences in Mr. Royal-
Pawm's measures. Probably the differences 
vi i n his measures and those marked on 
C&e eyepieces by their makers may be ex-
pbiatd in the same way. He describes the 
mbo-length as the distance between the 
n|qier focal plane of the objective and the 
itof in the eyepiece. This is not correct. 
!• should be the distance between the upper 
il plane of the objective and the point at 
irhich the image is formed when the eyepiece 
, removed. For all practical purposes the 
first point may be taken as the back lens of 
the objective, and the second as the eye-lens 
or the stop when the instrument has been 
focussed without the field-lens. The field-
lens shortens the cone of converging rays, 
but this shortening is not the same with a. 
ifiort tube as it is with a long one. 
Many years ago the Rev. E . L . Berthon 
described a method of measuring the powers 
of eyepieces by placing them in the ring of a 
retort-stand with the eye-lens ten inches 
above a sheet of white paper, on which there 
b a black patch one inch square, and measur-
ing the image of this patch, which is formed 
tiose above the eye-lenst One inch 
dirided by the breadth of this image is the 
magnifying power of the eyepiece with an 
objective ten inches in focal length. 
Mr. Millar uses a Beale's camera lucida 
for measuring the apparent diameter of the 
field of an eyepiece. I find that this can be 
done easily by fitting it in a hole in a card 
aud. placing it. at ten inches from a white 
paper or ground glass. The diameter of this 
*in be measured easily. Some people find it 
difficult to measure the diameter of the field 
»ith a foot rule and both eyes open. 
Mr. Millar says that when he uses the 
camera Incida he places the paper at ten 
inches from the Ramsden circle. I t should 
ho ten inches from the eye. There is a pos-
sibility of an error of 10 per cent. here. 
A. Woolsey Blacklock, M.D. 
Ipswich. 
MIRA C E T I : EVENING OBSERVATIONS. 
[90.]—Mira Ceti was visible at 7.50 p.m. 
on March 16, in a cloudless sky, but hazy 
near horizon. When best seen it was only 
r — — — 
-j A L P H A . 
i O A t l M A 
foci 0 C f r 7 . f » W / U / 9 X 3 - 3 - / 6 / & - I S t>n. 
fire degrees above the sea horizon, and tho 
•nlj naked oye stars near were some degrees 
KB" ' t ' 8 0 comparison of magnitudes was 
d.ff.cuH, as they wore in a muoh clearer sky. 
* few sixth magnitude stars nearer to the 
variable could, however, be seen with a Zeiss I 
13*50 prismatic monocular, and I judged I 
Mira to bo at least two magnitudes brighter 
than tho nearest of these, which fortunately 
camo into the same field of view. Not allow-
ing for haze effects, Mira was much faintoi 
than Alpha, a distinct stop fainter than 
Comma, and just a shade less bright than 
Delta, but in a clear sky would probably 
have at least equalled these two latter stars. 
I enclose a black and white diagram showing 
position in sky and. relative magnitudes of 
this group of stars. At 8.15 the variable dis-
appeared in haze while still two or three 
degrees above the horizon. On the same 
evening I noticed for the first time that 
Betelgouse had passed Aldebaran in bright-
ness on its up grade. The Zodiacal light was 
visible to Taurus. On March 17 I watched 
this light gradually emerge from the vanish-
ing twilight in a gloriously clear sky at an 
elevation of 2,000 ft. The stream of light up 
the ecliptic was obvious while stall the twi-
light lingered over the sea, and when that 
had died away the Zodiacal light illumined 
a vast area from Pegasus to the Pleiades 
much brighter than the Milky Way. On this 
occasion, unfortunately, a lofty summit to 
the west hid Mira Ceti from view, and I had 
no time to circumvent this obstacle. 
W. B. Housman. 
T H E ' C O M P A N I O N S OF S I R I U S AND 
PROCYON. 
[91.]—I am grateful to the Rev. T. E . 
Espin for pointing out the blunder of which 
I was guilty in my short account of a meet-
ing of the Llynfi Valley Astronomical 
Society, which appeared in your columns 
on March 2. The mistake was purely an 
oversight on my part, and I should like to 
make it clear that tbe lecturer (Mr. A. J . 
Lloyd) did not assert that the companions of 
Ririue and Procyon were discovered by means 
of the spectroscope. 
Llewelyn C. Lloyd (Hon. Sec.). 
The Llynfi Valley Astronomical Society, 
15, Neath Road, Maesteg. 
PROCTOR'S "HALF-HOURS WITH 
T H E T E L E S C O P E . " 
[92.]—In answer to Mr. Butler (letter 84), 
I regret that I have not a copy of Proctor s 
" Half-Hours," etc Probably S Cass, is a 
misprint for i Cass. 
£ Leporis is given by Norton, and is there 
identical with 8 Leporis 5h. 20m. S. 14° 0\ 
H. IV.„ perhaps H. IV. 21, is at 5h. 30ra. 
S. 22° 2'. 
M. 42 is the place of 6 Orionis—the trape-
zium generally taken as the place of the 
Great Nebula. M. 43 is part of the Nebula 
7' North of 6. H. V. 38 is at 5h. 22m. 
S. 8° 12'. ; T. E . Espin. 
Tow Law, Co. Durham, ' ••• 
March 23, 1923. 
GRAMOPHONICAL AND TELEPHONI-
CAL. 
{93.]—May I thank Mr. Harding (85) for 
his kind remarks. I have no personal experi-
ence of Edison's Diamond Disc reproducer, 
but I learn that there is Jio scratching, and 
that the torte of the human voice comes out 
with "amazing fidelity." To E . A. S. (85) 
I beg to reply that, on reading his letter, I 
visited a friend who has a aix-valve installa-
tion, and listened critically to some orchestral 
music: and I repeat a gramophone, properly 
managed, gives muoh greater pleasure to a 
listener. Somehow this new craze for spend-
ing money and wasting precious hours in 
listening to flimsy " fox-trots," foolish comic 
songs, silly stories, and useless bawling 
puzzles me. It is a degeneration of the legi-
timate use of wireless telephony which ought, 
I feel, only to be employed1 in, delivering 
urgent messages. J . B. G. 
T H E ZODIACAL L I G H T . 
[94.]—It was for the purpose of making ob-
servations of the Zodiacal Light that we 
cycled from here on Sunday, March 18, 1923, 
to a little hill on the borders of the New 
Forest, about two miles west of Miarcbwood. 
The day was fine and bright, and the risi-
bility good. A strong wind blew from the 
E .N.E . Some wayy.ciirua cloud streaked the 
blue sky. in places during the afternoon. 
Before the orb of day had passed below the 
horizon much dark1 cnmiahis cloud spread 
icross the sky, and it appeared as though a 
cloudy night would' result. Fortunately, 
however, after 6.45 p.m. the sky cleared, and 
the suns of space shone out in tine splendour. 
It was after 7.15 p.m. when wo detected the 
nebulous glow of the Zodiacal Light. 
Between 7.30 p.m. and 8 o'clock we obtained 
oyr best view of this wonderful object. At 
its best its appearance was that of an ill-
defined haze extending upwards from the 
western horizon to a very blunt apex near 
the Pleiades. This apex was very difficult to 
discern, but the general glow of the hght was 
plainly visible. It was rather yellowish in 
appearance, its brilliance being somewhat in-
ferior to that of the galaxy. We attempted 
to determine its outline by observing its posi-
tion relative to the stars in the vicinity, and 
the following details will give am approximate 
idea of its outline in the heavens. From tbe 
western horizon it tapered upwards between 
a Ceti and the fourth magnitude star fi Ceti, 
past the two fourth magnitude stars £ and o 
Tauri to the Pleiades, where it was curved 
to a blunt apex. From the Pleiades, follow-
ing its outline to the horizon again, we ob-
served that it slanted down, running about 
midway between a Trianguli and a Arietis. 
It was too faint to be seen close to the hori-
zon, but, as stated above, its general glow 
was plainly visible. It appeared like an 
ellipse, half only of which was above the 
horizon. 
As there were no artificial Ughits near our 
point of observation, the sky Tooked at ito 
best. The whole heavens presented a blaze-
of-suns in the deep stillness which reigned 
supreme around us. 
We conclude by saying that to see the 
Zodiacal Light is to witness a glorious pheno-
menon never to be forgotten. Could Mr. 
Hollos or any of'"Ours" inform us as to 
whether there has been any recent investi-
gations with regard to the nature' of the 
above mysterious object? ; 
F . J . Acfield, 
E . Webb. 
93, Livingstone Road, Southampton. 
SIR O L I V E R LODGE AND T H E " ENG-
L I S H MECHANIC." 
[95.]—Sir Oliver Lodge at Birmingham on 
March 17 said that fifty years ago he read 
T H B ENGLISH MECHANIC. 
At the end of his lecture he promised to 
review my two letters. I will forward to you 
his views for publication when verified. 
The president of the Birmingham Scientific 
Society. Mr. Woodward, was a contributor 
to E . M . " half a century ago. 
W. 8. Mackenzie 
101, Kitchener Road, Selly Park, 
Birmingham. 
A U S E F U L LAMP. 
[96.]—I enclose a rough diagram of a lamp 
that can be held with one finger. It was 
bought for 6Jd. before the war, and has had 
various additions. AA, hinge joints. BB, 
circular copper albestos -washere for sparking 
plugs, soldered to F , piece of metal stetho-
scope tubing, used by first and second fingers. 
C, spring catch. D, part of tin box to catch 
paraffin. E , perforated brass divided in half. 
O, for t.lting globe to light burner. • 
Leeds. i F . W. Cory. 
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i; i« found not. to be possessed by many. I t s contents 
j . r i i r c the selection of drawing instrument* ; method « of 
• .jcdion ; standard details, such as rivets, nuts and bolts, 
..w-threads, keys, rolled steel joists; cotter, screwed, 
,-n'kle and riveted jo in ts ; chains, wire ropes, and wire rope-
, I fastenings; couplings, clutches, ipulleys ; gear-wheels; 
^joints, valves, bearings, belts and belt-fastenings, lubr i -
i.orH, pistons, slide-valves, cylinders, crossheads, connecting-
,|«, eccentrics, cranks and stuffing boxes, a detailed steam 
•am, fast and loose lathe headstock; tables comprising 
laniard keys, belt-pulley arms, rims and ibosses, etc. 
An important research expedition is leaving England shortly 
,:ndy tropical diseases in the Samoan Islands and the 
ajtern Pacific. Dr. Patrick Buxton, a former student of the 
,n lon School of Tropical Medicine, w i l l be in charge. Special 
,/llities for the expedition, which i t is expected w i l l be away 
for a couple of years or more, are 'being afforded by the New 
Zenlnml Government. 
The Royal National Lifeboat Insti tution has decided to keep 
open its essay competition for elementary schools un t i l October 
31. The subject is " The Value of the Lifeboat Service to our 
Maritime People." Many essays have already been received. 
The presentation of the six challenge shields and other prizes 
wi l l form one of the principal leatures of the centenary cele-
brations next year. 
An earth tremor was felt at Cromer and other East Coast 
parishes last Wednesday week, but apparently not noticed far 
inland. The time was eighteen minutes before noon, and the' 
vibration was especially felt by people seated or lying, down. 
The tremor was fel t most on the upper floors of large buildings. 
Windows, ornaments; and china were shaken. One suggested, 
cause is an explosion at sea. , 
LETTERS TO T H E E D I T O R . 
STELLAR EVOLUTION—CHINESE 
ASTRONOMY. 
[102.HStellar Evolution (174, p. 101). 
-This q u e r y , as written, is rather in-
• t.lvpd, a n d i t is a little difficult to deal with 
.1 the points hinted at. There have been 
ingestions that the spiral nebulae are in an 
,ily stage of evolution because of their 
joloajr, but anotnier view i s that tihey are 
a Sun-forming or late stage. An argu-
te! for their immense distance is something 
ii follows:—Many Novas have beep recently 
mil i n spiral nebula?, of magnitudes 
diich range when at brightest from the four-
:.-nth to the nineteenth. But Nova? have 
• n found in our own galactic system, and 
the a v e r a g e magnitude of these at maximum 
IN been about the fifth. Now, it has been 
.turned that all Novee are actually of about 
ike name absolute magnitude, and hence com-
irison of the apparent magnitude of Novas 
In spirals with galactic Novae gives the ratio 
f the ir distances from u s . Quoting Dr. 
Hober Curtis on this point, the Novee in 
ir.irals are four hundred times further away 
: ian galactic Novae, and though we do not 
know the average distance of these latter, 
perhaps 100,000 light years is a reasonable 
climate, which g i v e s f o u r million light years 
it the distance o f the spiral nebulae. But 
tin, it will be observed, depends on an 
sumption which may, or may not, be well 
:' .mled, and the distance and origin of the 
ir.il nebulaB is still under discussion. To 
• v carrent number o f the "Observatory" 
Magazine Dr. Perrine contributes an article 
a their origin, dealing largely with the fact 
'"at the observed motions in the line of sight 
^Miming that the spectral lino displace-
ments are due to motion, and not to some 
''.her cause) are large and generally outward 
—i.e., away from our galactic system. His 
"inclusions, much condensed, are "that the 
•pirals are in all probability relatively small, 
;.H more o r less autonomous systems com-
| .'able to the globular clusters, which for 
ft*, most part have been ejected from our 
Cel lar system chiefly in the form of cosmical 
• 'ui i ls b y light pressure ; that they have con-
tused to f o r m stars ; that gaseous nebulosity 
"l i s t s , Novae (perhaps on a smaller scale 
than galactic Novae) appear, and that iar^e 
".mints o f cosmical matter still remain ; *h.-it 
: > i r spiral character may be due to tidal in-
inenres or to disruption caused by two 
Mane) or clouds passing and encountering, 
, ; " i that the high velocities point to their 
•nag essentially external." 
I " the course of his discussion Dr. Per-
n'no controverts a statement b y Prof. Linde-
r : " i n made at the R.A.S. meeting in April 
••t, to the effect that spirals shine by re-
Becked light from the stars of our system, 
>:iil ar<, composed entirely o f cosmical matter 
without stellar bodies, which shows how 
'•ried are the opinions respecting these enti-
'"\ * n d how far we are from being able to 
' t e | with certainty about them. 
i'13fc, p. 101].—I am afraid that I cannot 
j*U V Kappa," anything very precise about 
fhinJ.se astronomy, but Francis Baily was 
j * astronomer of great repute who lived a 
' i n d r e d years ago. He was a stockbroker 
J profession, and was one of the founders 
' ' tlte Royal Astronomical Society. There is 
a memoir of his life and Works written by 
Sir John Herschel, and the list of his publi-
cations contains 88 entries, though I do not 
find one in i t of the kind mentioned in the 
query, but I have no doubt thett the Chinese 
astronomical records have been examined. • 
• ' • H . P. Hoilis. 
23 AQUIL/E. 
[103.}—It may interest Mr. Marten (letter 
95) to have the original magnitudes of c 2492 
from the " Men. iMicrOm. 'They ate as 
follows:— i« r 'U ' i 
. 1825.59 power 320 6. 10. 
1828.71 480 6,i 9, ,.• . .. 
1832.75 480 5, 8.5. 
1833.77 i 320, 5, 10.5. 
Herschel, in his third catalogue, makes 
them 6.5, 10, and calls the star " very delicate 
and beautiful." Webb, in his M8 observa^ 
tions has "1851, Sept. 15, 6 yellow, 10 not 
visible with 80; distinct and not very diffi-
cult with 144, colour doubtful. An elegant 
object, but requiring very fine weather." The 
above observations of Struve confirm the fact 
that with the higher powers the star is easier, 
as Webb found. T. E. Espin. 
Tow Law. Co. Durhahi. 
SOME TEST. STARS, n 
[104.]—With reference to my letter 95, the 
double comes of Mb'Aqnilae may be added 
as an at present well situated light test for 
moderately large apertures. With 12-in. aper-
ture tbe writer has found a 'x730 eyepiece ad-
Vflntagfous for holding the comes components 
comfortably and steadily, although they can 
b6 glimpsed with lower magnifications. The 
magnitudes are. given in Webb " as 12.3, 
13 ; distance 5".l. A. A C . Eliot Merlin. 
Ealing. 
METEOR OF SEPTEMBER 7. 
[105 ] — I saw the meteor of September <7 
mentioned in letter 92, page 99, and realising 
its unusual brilliancy I quite expected to see 
reports by more competent observers than 
myself, otherwise I should have written last 
week. , M i i -S« ' '>.; 
According to my observations, it first 
appeared at 7.42 G.M.T. near' v Bootis, and 
its course lay through the inaddle of Coma 
Berenices about as far AS the border of Leo, 
where its head fell off, for want of a better 
expression. ' Its brightness Was equal to 
Jupiter at opposition: I estimated its time 
o f h flight . at a little more than 2 seconds. 
Despite cloud, I saw the streak left for 3£ 
minutes, which at first remained regular for 
half a minute, and then gradually drifted into 
two curves convex to the west. 
There was strong twilight ait the time, and 
a /air amount of high light cloud. Arcturus 
was easily visible to give me bearings in con-
junction with Ursa Major. 
Bovey Trocey. W. Grant Oliver. 
A N EIGHTEEN-INCH SPECULUM. . 
[106.]—Having now fine ground our mirror 
we are ready to commence polishing, and 
require a material which can be made to con-
form accurately with the surface to be 
polished. For this purpose commercial bitu-
men, such as is used for electrical purposes, 
answers perfectly, when melted and tempered 
to a proper consistency by the addition of tur-
pentine, or any of the numerous fluids that, 
iwill partially dissolve bitumen. 
The bitumen must be supported by a sur-
face which would itself f i t the mirror 
approximately, and consequently it is usual 
to employ the grinder as a support for the* 
polishing medium. I t is certainly worth 
while, however, to use metal discs, of ther 
section illustrated, and turned as near as-
possible to the correct curve. I f i t becomes 
necessary, at any stage, to return to the fine-
grinding, it is then possible to do so imme-
diately "without breaking up the polisher. 
Do not attempt to make a polisher for a 
concave mirror on a flat surface. I t must be 
supported by a convex surface of correspond-
ing cUTvature, so that the polisher is of equal 
thickness throughout, and tends to spread' 
equally. , 
Another advantage of the metal base is; 
that heat can be applied to the latter if neces-
sary to assist in moulding to the correct-
shape. Having melted the bitumen and 
tempered i t to the proper consistency (that is, 
so that the finger-nail will sink in quite 
readily when cold)> slightly warm the metal 
base and affix a waxed paper strip project-
ing up around the edge. Pour the bitumen 
on to the metal former, and allow i t to cool 
a little. The fine ground mirror is now 
thoroughly wetted with soap and water, and 
a clean sponge, kept handy, saturated with 
the same fluid. The paper strip is removed, 
whereupon the partially fluid bitumen begins, 
to creep over tlhe edge. A quantity of the 
soap and water is squeezed from the sponge 
on to the hot bitumen face, and then the wet. 
mirror is dropped on top. Looking through 
the wet back of the mirror, we can see that 
i t i« resting on the bitumen all around the 
edge. We keep the mirror moving all the 
time, and the area of contact gradually in-
creases from edge to centre. I f we have cor-
rectly gauged the heat of the bitumen, we get 
the surface to coincide at the first attempt,-
althoiigh i t may be pitted in places owing to 
the trapping of air and water. The, super-
fluous material from the edges should now be-
cut away so that the thickness of the bitu-
men can be observed, and also if the coating 
is even all round. 
A thickness of i in. for a commencement, 
is ample. Grooves may now be cut into the 
pad, and for marking same a thin flexible 
straight edge I f in. or 2 in. wide is very 
useful, as we can make the squares equal to 
the width of the strip, and measure the 
grooves by eye to approximately § in. in 
width. The squares should not be symme-
trical as regards the centre of the polisher. 
Make the centre of the polisher on the dia-
gonal of a square, aibout half-way between the 
centre of a square and the corner. A knife-
with a turned-down point, such as is used 
for cutting linoleum, is juet the thing required 
for cutting out the grooves. Holding the 
blade over at an angle of 45 degrees, pull the 
point through the bitumen towards one, tak-
ing all the right-hand sides -of one set o f 
grooves. Turn the pad round to operate om 
the other side; of the same set of grooves-
236 ENGLISH MECHANICS, November 16, 192;. 
L E T T E R S TO T H E E D I T O R . 
TO OCR CORRESPONDENTS. 
Kindly (J) quote the title and numb, r of the 
letter replied to ; (2) write concisely on one side 
only of the paper : (3) deal with each query 
separately. 
Double Stars Near Delta I.yrx. 
[180.]—It was, I think, in 1905 that I 
became dissatisfied with mere sweeping 
for new pairs, and determined • to 
settle down to a systematic examina-
tion of every star in Argelander. The 
higher zones were first selected as most con-
venient for a reflector. The work was com-
menced with the 17^-in. Calver equatorial, 
and continued later with the 24 in. When 
Mr. Milburn joined me the 17^ in. was re*-
mounted, and we examined alternate zones. 
No. 7: Ho. 90, P. 225°.4, D. 3".76, mags. 
8-12. 
No. 8 (new): P. 316°.3, D. 4".31, mags. 
9.4-11.0. 
• No. 9 <new): P. 247°.9, D. 6".04, mags. 
9.0-12.0. 
No. 10 (new): P. 354°.l, D. 6».87, mags. 
9.3-13.0. 
No. 11; Espin.,241, P, 69°.8, D. 2".03, 
mugs. 9.2-10.7. (A pretty pair found in 1905 
and so far unchanged.) 
Np. 12: h 1354. The only measures I know 
are my own in 1900: P. 6°.0, D, 9*.87, mags. 
8.8-8.9. 
No. 13: Aitken 1383, P. 295°.7, D. 1".2, 
mags. 8.6-10.7. ' 
No. 14 = 8a Lyra (new): I was much 
astonished to find this year that a distant com-
panion was double. As far as I know this 
seems to have escaped detection. The 
measures are: BC, P. 137°.7, D. 2M8, mags. 
11.2-11.6; AB, P. 350°.2, D. 87" ± , A . = 4.5. 
. ft* 
t3% J - t . i 
yvin 
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No. 16 (new): Triple, AB, P. 217°.3, 
D. 4».08; mags. 9.5-12.5; AC, P. 231°.2, 
D. 13\59, 0 = 10.5. 
No. 17: S 2429: P. 289°.5, D. 5*.32, mags. 
8.3- 9.8 
No. 18 (new): P. 217° f6, D. 4\10, mags. 
9.4- 12.2. 
No. 19: h 1360. The only measures are 
mine: P. 226°.6, D. 9".80, mags. 11.0-11.2. 
No. 20 (new): P. 209°.4, D. 5».35, 9.2-9.6. 
This star is just outside zone +36° in our 
map. • '•;•> . ':, , i . . {;'• 
r,n i XT m , , . . slight haze some time before the predi<•!•.-! 
The measures of No. 10 can only be deemed ^ f r ; a p p e a r a n c e ) a n d r e m a i n e d deal 
approximate t . l l a second night's measures JJJ a ( t e r t h e P * , ^ p h a ' s e o f t h e g e c ^ M k a . 
Unfortunately 'there was' no driving clock for No. 15: Is probably the star measured by 
the 17^ in. , and so i t was necessary to use Lewis near this place. I have: P. 32°.9, 
the 24 in. for measuring the new doubles de : "D-'3'.83,-mags. 10.5-11.5. 
tected /with the,17i in. A fine driving clock 
was made by Mr. A. J. Pullon, and received 
in the latter part of 1922, thus enabling 
measures to be made with both telescopes.. 
The zones +40° to +60° have been com-
pleted. These zones comprise 78,536 stars, 
and the work has now been extended from 
+60° upwards by Mr. Milburn, and from 40° 
downwards by myself. 
I t may be of interest to your readers to 
have a section of this investigation, and I have 
made for that purpose a tracing of Argelan-
der's stars in the region of & Lyrse. This 
takes in .the Argelander stars in aones +36° 
and +37° from 18h. 40m. to 18b. 56m. The 
bright star t Lyras will be noticed at the. right 
in zone +37°, while S Lyra is near the centre, 
with its numerous attendants. The numbers 
indicate the double stars, Nos. 1, the second 
star north of { Lyra , to Nos. 7 being in zone 
+37°, Nos. 8 to 19 >in zone + 0 6 ° . I n each case 
the number wil l be found immediately pre-
ceding the star. Now let us make a brief 
description of each :— 
No. 1 (new): P. 347°.l, D. 2».91, mags. 
9.3-11.0. 
No. 2 (new): This is quadruple; the pair 
BC is, very difficult. BC, P. 82°.5, P. 4 \01 , 
mags. 10.2-13.9; BD, 11°.8, 5".60, D = 10.7; 
AB, 324°.0, 19\68, A=9.5. 
No. 3 {new): A difficult triple. BC, 
P. 339°.9, D. 5*.05, mags. 13.2-13.7;'AB, 
107°.9, 19".74, A=7.5. 
No. 4 :(new): P. 138°.8, D. 3».87, mags. 
9.1- 13.0. 
No. 5: Ho. 89, P. 166°.6, D. 6".01, mags. 
8.0-12.0. 
No. 6: /? 137, P. 123°.8, D. 1".15, mags. 
8.2- 8.7 (a Blow binary with angle increasing. ' 
A companion, mag. 11.5, P. 142°.0, 6 . 
17".921. 
Definite Indications of New Activity Period 
on Sun. 
[182.]—Kindly grant space for calling u 
interested reader's attention to the undouhvi 
and very pronounced commencement ot t!,» 
new solar activity period. Signs of this con., 
mencement have been in evidence for a sho:; ; 
time past, but nothing like so pronounced tt 
during last month, and now again, a veu 
active, complicated, and extensive cotnpou:.j 
group having broken out in S.L., and, as ! i r 
as I can make out, must have done so Bajhlt 
on the visible hemisphere, showing to-da> 
already in far advanced development and Ui 
into the disc. Magnificent detail in telescope 
and.most interesting.phenomena in spectro-
scope, wherefore I invite observers interest. I 
in these observations to get their "astronon.i 
cal guns " ready, because once the upwuj 
curve of activity has definitely commune*!, 
its ascent is, as a rule, very rapid and steep. 
Some immense prominence structures limo 
also been observed here just lately; to-day > 
very fine specimen gracing the Sun's north, 
western quadrant; while in other places per-
haps smaller but more active formation 
could be seen. I t is a pity that we on tho 
northern hemisphere are just now going b 
for the shortest spells of sunlight, with low 
Sun at that, but the midday still affords -
few hours for attentive Sun-spotters. 
Albert Alfred Buss. 
Lee Observatory, Manchester, Nov. 2. 
Occupation of Aldebaran. 
[183.]—Owing to bad weather, I -was un 
able to observe the other ocoultatious of 
stars in the Hyades. At 11 p.m., however. 
I - got the telescope ready in the hope of see-
ing something of the eclipse" of Aide 
baran. But the prospects of success were 
not good, os the sky was covered by loir 
scudding clouds, although I could see th-
Moon's place. Soon afterwards things mended 
a little temporarily, and I got a glimpse fcl 
the Moon. Going to my 5 in. equatorial re-
fractor and putting on x50, which, on this is 
strument, gives a very good general view o! 
the Sun and Moon, I saw the star not far 
from the N.f. limb of our satellite. At l l . lv 
p.m. G.M.T. I had my last good view before 
the disappearance—and there was Aldebarar, 
very close to the Moon and about to be oc 
culted. Just then, unfortunately, a mass o( 
cloud came up and blotted out everything. 
So I missed the first phase. Nevertheless, 
judging from the distance of the star wbec 
last seen, from the N.f. limb at 11.10 p.rri. 
G.M.T., I estimate that disappearance took 
place at aibout 11.13 p.m. G.M.T., and »: 
about p.a. 15°. Fortune was not altogether 
unkind, for the skyi cleared nicely save for » 
have been obtained. One night's measures 
are never to be much trusted. 
These- twenty double stars form tests for 
telescopes of all sizes. Besides these there 
are many wider pairs, and the region is alto-
fether a very interesting one. I do not think have so far come across a region so rich in 
double stars. A l l of them -will be easily 
found from the little chart herewith. 
. T. E. Espin. 
i Tow Law, Co. Durham, Nov. 3. 
Venus. 
[181.]—I view with much interest the 
changes made in the ENGLISH MECHANIC, 
and trust they will benefit all readers. I 
sincerely hope that the space given to astro-
which occurred with the usual startling »ud 
denness at l l h . 52m. 55s. p.m. G.M.T. by m) 
watch, and I estimated the p.a. to be aUut 
330°. "William Strachan. 
Occultation of Aldebaran. 
[184.]—lit is probable that Mr. Bfallil*! 
suggested cause (letter 166, page 222) of th« 
apparent encroachment of Aldebaran on U 
the bright limb of the Moon is the right OM, 
or at least partly right. The effect inuy t» 
also partly due to eye-strain in stead !y •' 
garding'such a brilliant object as tit* Sf* 
for, perhaps, several consecutive minut'-i i : . 
expectation of the imminent fisapoearttri • 
of the star. The impression is that tm 
is subjective and due to eye-strain, tOBMBOW 
with instrumental causes. I t is cvmw* 
nomical matters in the past will in no way. k ^ l e ( j g e a m o n g s t star-gazers that the- (oc 
be curtailed in the future.* of the lye varies during more or less pr» 
„ Readers will be interested to hear that I i o n g e t i observation, and the focus of the UtV 
observed Venus with the naked eye at noon- a c o p e eyepiece has consequently to I * <*f* 
day on October 14. The planet was just 
visible to the eye, and was situated only 
about 6° to the east of the Sun. I have 
never before seen the planet when i t was 
-so near to the Sun. I t was a very interest-
ing observation' indeed. James. Ferguson. 
- Bosbrien, Lisnalta, Limerick. 
f*'H|iere will certainly be no curtailment of 
this space.—EUITOU.] 
sionally" readjusted. An imminent oeculu 
tion causes, a certain mild excitement, '» 
addition to necessitating a somewh.it p''-
longed steadfast regard; the moment of &>' 
appearance once being actually 
the writer in the interval of a blink 
idea that AldebaraJi or any other sUr 
encroach on the limb by I'KUIOII of ll» " 
ing visible through a lunar narrow cleft « 
E N G L I S H M E C H A N I C S , January 25, 1924 
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radiu*, with the result of causing partide 
attractions inversely us the culic of distance 
to produce a united effect proportional to un 
apparently Integral inverse square result. 
There are many iniesl Ions <le])cnding on these 
fundamental conditions, one of them being 
why there are differential centre and surface 
attractions, and'another why tidal results are 
as the inverse culx! of the distance of the 
tide-raising body, and not as the inverse 
square of the distance. T. Warburton. 
72 West gate, Dews bury. ' ! 
Stellar Measurements (vide Letter 13, E N G L I S H 
MECHANICS, January 18) 
[27.]—y Andromcdac, BC : 10(i-4° ; 0-58"; 
1921-55, Aitkin : According to Husscy's orbit, 
10250.; lOf.-r," ; 0-55* ; closing since 1015. 
02 288 liodtis : 1 8 4 . 7 ° ; 1-77'; 1010-4, 
Greenwich : According to Jackson the, 
separation is still increasing. O27 410 Cygni ; 
l.'!-7° ; 0-fKi"; 1013 0, Greenwich: Jackson 
says the position angle bus decreased, but the 
distance is the same. A Cygni ; 53-3° ; 0-08"; 
1014-5, Greenwich T r Cygni ; 177-«°; 0-08*; 
1021-87, Aitkin. lf> Vulpeculae (OX 305); 
104-3°; 0 (>5" ; 1013 <>, Greenwich : Separa-
tion and angle increasing according to 
Jackson. (>58 (? £ «58) Vulpec ; 203 1° ; 
0-47"; 1003-9, Greenwich. £ 2605; 79-0° ; 
103"; 101."Hi, Greenwich. 
• William Milburn. 
Motor Barges -
[28.]—I read the article on motor barges 
by D . J . Smith with interest, but it does not 
seem to agree with my experience or reason. 
I run a small motor boat on a well Jknown 
East-running river, the Trent, and have done 
quite a fair amount of rowing on many rivers. 
To my mind it is no harder work against the 
stream than with it, either rowing or with a 
motor, provided, one is satisfied with the 
same relative S|>ccd with the stream. When I 
row down stream on a four-mile current with 
a speed of four miles per hour, I travel along 
at eight, miles per hour and life is easy and 
worth living. When I turn to come back and 
row at the sonic, rate. I make no progress as 
far as the bank is concerned, but I am actually 
travelling at four miles per hour. To make 
progress up the river at four miles per hour 
I have got to row at eight miles, which 
requires twice the amount of work, and I 
must not rest or I lose part of what I have 
gained. The consequence is that in my desire 
to reach a given point in a given time I row 
harder and farther, not because it is harder 
against the stream but because the distance 
is actually much greater. A motor is not a 
reasoning machine. I t does not know whether 
it is travelling up stream or down. I f properly 
looked after it is content to work at maximum 
efficiency and positively refuses to do more 
cither up stream or down. When I start 
down a tributary of the Trent in a hurry at 
top speed my ignition and throttle are set to 
give maximum elliciency. When I turn into 
the Trent up stream I should like to make 
more speed to counteract the effect of the 
current against me, but once at maximum 
efficiency I can do no more and my engine 
contentedly works away up stream at the 
same speed relative to the medium in which 
it is travelling. Its business is to turn a 
propeller of fixed diameter and pitch, thus 
propelling a column of Water behind it of a 
definite volume, and not to concern itself 
whether it is going up stream or down. I f 
I could get more out of it up stream I should 
want that extra work to increase my speed 
when going down. I ) . J . S. states that he 
could hear by the explosions that " the engine 
w-as barely turning over," this shows that 
instead of overload no horsepower was being 
developed, as horse|«iwcr depends on revolu-
tions of engine. I ) . J . S. also states that 
motor engines will not stand' overload. 
I should rather believe that a motor " cannot 
be overloaded " except with a propeller of 
too large a diameter or incorrect pitch, which 
has nothing to do with the stream, but is the 
fault of the designer, and will work equally 
inefficiently cither up stream or down. 
Yesterday I leaned my gun against a fence 
while I lit my pipe. Faintly in the distance 
I could hear the exhaust of a tug, and I was 
immediately concerned to know whether it 
was coming up or going down as I wanted to 
know which direction to look out for duck. 
As soon as I located the sound I knew it was 
coining up us it hud not passed ma. I also 
knew the boat, as I have heard its regular 
pulsations summer and winter, up stream or 
down. The river is in Hood, and when I 
glimpsed the Ixiat she was barely making 
headway, but her engine buzzed as merrily as 
a bee. She was also towing a grab, a derrick, 
and three barges laden almost awash. I 
wonder what the engineer would have said to 
me if I had told him it would have been easier 
work to have taken up the ,grab and derrick 
and gone back for the barges ? To my mind 
the real question was, " What was the matter 
with that engine ? Mechanic. 
New Title for "Eng l i sh Mechanics"— 
Gregorian Telescopes—Prisms and Planes 
— " H."—Herschel's 18i in. Mirror 
[20.]—I am glad to find that some readers 
arc not pleased with the recent change in 
the title of this paper. The old name had 
its faults, but it had some merit in an historic 
sense, and it was sanctified by sixty years 
of use. But the new title seems to me to 
lie without meaning. " Knglish Mechanics " 
may mean Knglish Workmen. I do not think 
that it docs : the paper contains little or 
.nothing about them in that capacity. Or 
" Mechanics " may mean " Theory of Mechan-
ism." But there cannot, be an English theory, 
as distinguished from a French, Dutch, or 
American one, any more than a restricted 
national theory of Optics, Acoustics, Dyna-
nics, Hydraulics, or Hydrostatics. And 
the title does not correspond with the contents. 
The letters on Gregorian telescopes show 
that the great majority of these instruments 
are. uselpss for astronomical work. Also, 
that their jierformanee on terrestrial objects 
cannot be trusted as a criterion of quality. 
Mr. Spencer Palmer might perhaps be just ified 
in spending some money in remounting his 
7 in. mirror in a proper cell. I t has divided 
Castor once. I t ought to do so always. 
Two readers are enthusiastic about the 
improvement that they have found from sub-
stituting a prism for a plane. I t is evident that 
the planes were bad ones. One of these prisms 
is said to show astigmatism. I t should be 
returned to the maker for correction. One 
or more of the surfaces is cylindrical not 
plane. The astigmatism may be due to a 
faulty figure in the large mirror. Permanence 
depends on many things. Some people 
give the mirror and plane a good rub with 
a dirty pocket-handkerchief lieforc beginning: 
observations and remove dew from them 
or the objective in the same way. 
" H . " was Dr . James Hunter. He was a 
Professor in the Royal College of Veterinary 
Medicine in Edinburgh. 
I am glad to see the measures of Ilcrschcl's 
18A in. mirror. I suspected that it was 
hyperbolic liecause he said that he had to 
reduce its aperture to twelve inches to 
secure definition in some double-star work 
which is described in an early volume of the 
" Memoirs of the B . A . S . " 
Ipswich. A. Woolsey Blaeklock, M.D. 
[The addit ion of the " s " to the title was 
made after careful consideration to dissociutc 
it from the " English W o r k m a n " style of 
title. The word " Mechanic " to-day bears a 
different significance to that of sixty years 
ago, whereas the term " mechanics" is 
generally accepted as including every subject 
mechanical or engineering. To the student, 
the term " mechanics" conveys the latter 
impression.—EDITOR.] 
A Question in Egyptology 
[30.]—Doubtless many of your readers 
share in the interest that recently has been 
foeussed upon Egyptian arclucological dis-
covery, particularly in connection with the 
tomb of Tut-ankh-amen, and I should like 
to enlist their help in assigning an origin to 
the cartouche, the enclosure that invariably 
surrounds the name of a king. I have drawn 
it at the left-hand side of the illustration. 
Reference to the dictionaries affords 'no 
further information than the fact that it is 
" anoval figureenclosingcharaetersexpressing 
royal or divjne names." 
25 
Were it a plain oval one would regard it 
merely as a device to emphasise the king's 
name," but t here is the cross-bar at the Imttom 
that'suggest* that the form bus some symlmliti 
meaning, or at least has lx-cn^dcrivcd from 
some pre-existing form. 
Provisionally I have surmised that the 
cart,ouchc is a variant of the ubiquitous ankh 
or crux ausata. 
I have drawn this symbol in the three 
forms in which it most often occurs. 
A is the commoner, but is subject to slight 
variations. Also probably it is the original 
and earliest form, known to be of phallic 
origin. , 
B is a not uncommon variant and C appears 
to have been derived from B by discarding 
the stem. C generally is associated with the 
sacred vulture, which invariably is shown 
holding one of these symlwls in each chiw. 
Now it might be surmised that a symlxd 
so much in use to represent, life would be 
considered entirely appropriate to associate 
with the name of a "king, " Long live the K i n g " 
is a slogan that has persisted through the 
ages to the present, time. 
The form C, if elongated in a vertical 
direction by the introduction of two parallel 
lines connecting its upper and lower curves, 
would exactly reproduce the cartouche, cross-
bar and all. 
I should lie glad if any reader conversant 
with the subject could confirm or refute this 
suggested origin. 
W . S. Rogers. 
World Weather Wisdom 
[31.]—Mr. Clements, in " World's Weather 
Wisdom " (line 17, page 14), claims that in 
1892 he predicted correctly the weather, wind, 
sunshine, temperature, and barometer for _ 
each day in 1893. He cannot expect us t o ' 
take such a statement seriously: it is absurd 
on t he face of it. Will he try "something less 
ambitious nnd predict in the E N G M S H 
Mi'.cnANics or any, other paper the wind, 
weather, barometer, temperature, & c , in 
London for any one week, and let us compare 
his forecast with the actual figures ? 
We have seen a good many attempts at , 
long-range weather forecasting in the E N G L I S H 
M E C H A N I C S , but the systems advocated have 
been dismal failures when judged by their 
results. Future weather can only be predicted 
on one foundation—the law of averages—and 
even then the predictions must not be of a 
dogmat ic character. As weather corrcsponde nt' 
to o u r local Press for many years 1 forecasted 
the heat and violent thunderstorms o f last 
July . I based this forecast on the fact o f a 
dry cold June with an entire alwencc of 
electrical disturbance. During the last six or 
seven months we have had little east wind and 
an unusuallv long spell of unsettled south-
westerly weather. We have therefore strong 
reasons" for stating that, during the coming 
weeks we shall have a prolonged period of dry 
weather and cold winds from the eastward. 
The law of averages is simple and unalterable'; 
at times a freak year like 1921 may disturb it, 
but generally' speaking the eccentricities o f 
individual months result in a normal for the 
whole year. . 
The weather will never be reduced to an 
exact science, for which personally I am 
thankful, for Hien interest would vanish. 
The Air Ministry, with all its aide of wireless 
and thousands "of communicating stations, 
seldom predicts the weather correctly for two 
days together. For this I admit they have 
oniv themselves to blame : they arc the 
victims o f the official mind. No man living 
can forecast, the daily weather in detail a 
year in advance, nor is it likely he ever will. 
F . W . Smallshaw. 
f / A T 
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f F T T F R S T O T H F FTITTOR of • E*nnMi«<lt sort came on shortly by the tMMBftttf ixi l l of the Moon and Sun 
I L f t J XKJ 1;VLIKJI\ l l f l ( . r j ijilnk that what I saw would be us I have done. 
tin.' fringe of an auroral display occurring in The following earthquakes were predicted 
high latitudes. The aurora of January 29 by me, viz. : Jamaica, 14-1-1907; Chicti, 
was not seen here an account of clouds. 23-1-1907; Ritlis, 29-3-1907: Milcto, 
With reference,to letter No. 119, the reversal 24-0-1907 ; Cheshire, 1-7-1907; Swansea, 
of tliefeaturcsoftheboundaryofthcZodiaeal 3-7-1907; Cartago, 4-5-1910; Florence, 
f j gh l . mentioned by Mr. Hnicroft OS seen in 4-3-1915 ; Finnic, 14-8-1915 ; also eruptions 
S. Africa in contrast with the appearance of of Vesuvius On 13-4-1906 and 20-12-190C, 
the light as described by some observers in and others. 
09 Queen's Road, 
Wimbledon. 
Hugh Clements. • 
NOTICE TO COIlllKSl'ONDEXTS 
(a) In view of the increasing demands 
trjMM o u r space, anil in fairness to other 
contributor*, am, arc kindly asked to 
nhsrrcc Ihc following rules, please: (1) 
Quoit M a i w r of Idler and lillc in the 
case af a reply or comment. (2) Write in 
ink, on one side only of the paper. (3) 
Deal with each subject separately, (i) 
Enclose on a separate sheet, or in a cover-
In;/ letter, your full name and address (not 
necessarily for publication). (5) lie as brief 
ax possible. I 
(1.) heller, conlawin.j illustrations will r c r c r r c d t o > w i t h t h c , . c l i [ ) t i c n e a r ( . r t o t h e 
utvulhj be delayed an issue, due to blocks s o u t „ c r n boundary. Since the moon left the 
keying to be made evening sky, I have seen i t very faintly on 58°-5,0*-8; Storey, 1911. O.T175 Gcminorum . 
!<•) All malti, should reach vs not later t n r c e C V Cnings, w i t h Venus blazing in the 331°-4, 0"-78 ; Voute, 1913-2. Another 
I ban first post Wednesday morning for in- midst of i t , marking the place of thc ecliptic measure just received of OZ 395 Vulpcc. 
clusmni « current W » t l issue. Letter, very well, but, unfortunately, almost olilitcra- (105°1, 0"-81 ; Phillips, 1921 098) increases 
delayed, or not published for any reason, ^ J5odj»e»l Light. I t , however, could the difficulty respecting thc comparative 
Kuropc is a matter of much interest which 
I hope will be further studied. According 
to thc R.A.A. Journal, Vol. 34, No. 2, thc 
light was seen at Waziristan, 1922, May 
14 to 22, with its " axis a few degrees to the 
north of the ecliptic." This would seem to 
approximate to the European observations 
refe e  to, with 
Astronomical—Telescope Powers 
' [162.]—[137] .27346 Aurigrc : 273°«, 0"-39 ; 
Greenwich, 1910-5. OZ 288 Rootis : 187°-4, 
1"02 ; Voute, 1913-4. OJ7285 Hootis : 86°-8, 
0*-48; Aitkin, 1021-4. 2M-60 Ccphci : 
•i ill be acknowledged in 
Correspondents" cofuxin. 
the "Answers to 
The Sun in February 
[159.]—Short summary :•— 
Groups seen 2 Nos. 3 and 4. 
Days of observation 20 
Days without spots 15 v 
There was a perfect, blank in matter of spots 
and bright famine up to the 15th, when, 
during a short glimpse of the Sun, a very 
small group was caught in the n.p. quadrant. 
It consisted of two dots, equal in size, close 
together, 
a grain 
ephemeral, as nothing was seen of thc group 
cither the day before or thc day after. 
Things went on very quietly until the 20th, 
when a Fine extended group of spots was seen 
in the n.f. quadrant, in high N. lat., and a 
little f. the c m . Owing to an engagement, 
there was no time to properly study thc 
details, hut on the next day, althou 
definition was bad, some fairly good views 
be seen to conform to thc usual appearance resolution of this star and ^058 of which 
of outline and to have its axis on thc north I can find no more recent measures. I am 
side of thc ecliptic, though neither side was sorry to have to inform Major Hughes that 
at all well defined. I f observers will plot I cannot look these objects up untii they are 
its position, by means of tracing paper, on on the meridian at night. Roth the 17J" 
a star map, showing the lines of the horizon and 24* reflectors are only available for 
and ecliptic, positions of chief stars near, half an hour on either side of thc meridian, 
and planets, and position of the Sun oq, the as our double-star survey docs not require 
ecliptic line produced downwards, much more allowance for the earth's ' 
might be learned about i t . 
W. R. Housman 
motion. 
We are mounting two telescopes of 9" and 
9&* diameter, respectively, and shall be 
pleased to examine anything then; say, 
in a few weeks'time. 
From experience with the large reflectors 
here I think Mr. Nelson has underrated the 
sizes of telescopes and powers which could 
be used on them in this country. A magnifying 
Natural Phenomena Discoveries 
[16 l . |—If there were no Moon the weather r, on same parallel of dechnation, with W f ) u l d b c t h c s a m c ^ ^ 
r.f **J».?5J*_?2 ^ J ^ l t ^ Sun is always on thc same part of the ., 
ecliptic at thc samc time of the year, but with p o w e r of 1,000 can be used on many nights 
thc introduction of thc Moon, with its cycles here.' . W. Milburn. : 
of phases, apsos, and nodes, there is a continual 
change in thc weather all over the world. . , . . „ „ i h . M . . _ 
The Moon goes round the Karth inapprnxi- Shooting the Moon 
matcly twenty-seven and a half days, and ^ [103.]—.Re Letter 139. Prof. Goddard, 
' takes two days longer (twenty-nine and a half U.S.A., and Mon. F. Melot. France, have 
o u " h days) to get into a line with the Sun, the proved experimentally Mr. Ellison to be right, 
ars ot r c s u ] t being the Lunar vcar of 414 davs. Let Mr. Dawson' remove the guard, cover. 
this group (No. 4) were obtained. The mam w h i c h i s -„„, t o f l f t e e n t i n l e s twenty-seven' and tube from the front wheel of bis push-bike, 
feature were a good sized spot nr., with.two a n d , h a l f d a n d , u ] f ; ) U r t c c n a n d fix two s i m i l a r Is. rockets in »im, at 
much smaller ones for.nmg the f end of the t i m c s t w e n t v . m n e a l u l , h a l f days, the Lunar 180°, one fixed to drive right hand, the other 
. .-.-up. dots and smaller spots scattered about,. m o n t n > This Lunar year of 414 days is left, balance, and fire simultaneously. Now 
and between The leading spot had two c t ] s e v c n w e e k s , * ^ m g , sharply spin wheel right hand. I t will 
umbrae separated by a wide rush or glacier of £ 3 ( . - d S Q JgJ ^ j s 8 i m i I a r . continue:'Stop with rim-brake and spin left. 
. matter ; a pink spot, or filament, over J w e a l h c T e > w c e k g , I t w i „ k Q n x i t i s s u r c l o b v i o u s 
the larger umbra. A second view, in the after- m o d i l i c d b S u „ . s i t i o n s c v c n that the head-on-rocket blows into air of 
noon, seemed to indicate something of a e a r i j e r - i o w c r p r e ssure than thc tail-on one. The 
cydomc nature in the white rush. the J n c o u n t r i e s w h e r e there are no records result proves the point at issue. Thc former 
two t spots, one was more or less circular the o f t h e w c a t h c r 1 8 0 c a r s predictions may overcomes thc latter, hence outside pressure 
other elongated, with a ridge of umbra, b c C 0 I T e c t l y m a l i e J f r o m m o r e r e cent years, is detrimental, and a vacuum best of all. 
with penumbra on one side only. On the 
28th the great white current had more or 
less subsided in intensity. Next day the 
group was seen ' under good definition ; 
but the spots seemed consolidating. The 
" earth-inlluencc " (if there is such a thing) 
is toning down thc activity of the group, and 
the main features were thc leading spot with 
four umbrae—and thc following ridge spot. 
We have not had such a pretty and ex-
tensive group as this for a very long time, and 
it is doubtless an indication of commencing 
activity of the new cycle. On the 29th, the 
for instance, fifteen timcs the Lunar year of 
414 days is equal to seventeen Solar years, 
so that thc weather for 1893 was very much 
like that of 1876, just seventeen years before, 
when thc differences between the apses and 
phases of the Moon were similar.. 
The months of March, 1888, May, 1880, and 
July, 1890, arc wet because the differences 
between the phases and apses are alike. 
Thc weather from June t i l l December, 1884, 
corresponded with that from January t i l l 
July, 1894, because the differences between 
the times of the apses and phases corres-
two chief components were separated bv an D o n d e d 
apparent distance of 120', = 2' = 1-lOth P T h e B r u o k n e r C y c l e o f t h i r t y - f i y e years is 
a Lunar Cycle, for thirty-one times 414 
days equals thirty-five years'. 
The differences between the apses and 
phases every sixty-two, thirty-one, eighteen, 
part of thc apparent diameter of the Sun 
Mean heliographic positions :— . 
Group 3 N . Lat. 23-7° Long. 42-5° 
Group 4 N . Lat. 27-6" Long. 237-9c 
E. E . Markwick, Col 
N . S. MacKenzic. 
Does the Moon " Fall " ? 
[164.]—Re Mr. EUison's letter, No. 115, 
where he says the Moon " falls " the total 
distance every week, i.e., 240,000 miles.' 
Abolish gravity, and the Moon, travelling 
tangcntiallv, would be in 1 second, l-19th in. 
farther away. A week of l-19ths in. totals 
fully half a mile—Newton's negative fall . 
A week's travel along the tangent is 305,000 
miles from Earth—Ellison's negative fall. 
Between Newton and Ellison we have a 
difference of 304,999 J miles .apparent. 
Really, since the Moon is never there i t 
never falls. Negative means, i t doesn't fall 
half a mile or anything else. Obviously, 
'* f a l l " much or l i t t l e . 
N . S. MacKcnzie. 
Astronomical 
vou can make the 
and thirteen years arc similar because'dght j h e w hole difficulty is one of language, not 
T , . , „ . _ - . . . . . times the Phase Cycle and seven times the fact, really a quibble 
. he Aurora-The Zodiacal Light A | > s c C v c l c a r c „ w . h equal to sixty-two years. 
, . |—In reply to letter N o . 138, and There is much rain when the difference 
fercnee also to letter No. 80, regarding the between the perigee and the new and fu l l 
auroral display of January 29 and its possible Moon is large and little when the difference 
• ( turn about February 25, I was on thc look- is small: when thc time of new or f u l l [165.]—The Astronomer Royal's name was 
out for this on the nights of February 24 and Moon is from four to eight days in advance Airy as i t was written in letter No. 152 and 
wiiieh were very clear until a late hour, of the apses the month is wet; and when not Airey as i t has been printed. Upwards of 
On thc 24th nothing occurred, but on thc the new Moon is under twenty-five hours thirty-five years ago i t was noted in the 
25th the sky became bright northwards of in advance of perigee the weather for the E N G L I S H MECHANICS that in the beautiful 
the Milky Way at eight o'clock, with a month is dry. group of p.Orionis all the ten stars so well 
iuiniiiusity that was obviously of auroral -Every eight, twelve, sixteen, twenty,, drawn by Major Hughes could be readily 
origin, reaching un altitude of 20 degrees, and thirty-one, and sixty-two years thc apses seen in a 4 in. achromatic. Now, however, i t i 
extending from the Milky Way in thc N.W. occur about the same day of the month. • is probable that all the ten could bc seen with 
to the N . E . point, approximately. There was . Storms, volcaniccruptions,carthquakes,and a Gifford 8 in. apochromat. 
no further development by ten o'clock, and other natural phenomena can be predicted Edward M. Nelson. 
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•conic to the. conclusion thut_a lens working to, but can hardly think that his instrument, stellar camera of the, Wolsingham Obscrva" 
•abovc/iJ is unsuitable. , having two more prisms than mine, should tory. This is a ]-pIatc box camera on a simple 
M. I - Lurmun. poitttay fail to he satisfactory for reason* of equatorial mounting. 
[We shall be glad to consider suitable too large dispersive power. I still think it is The motion in R . A . is given by an ordinary 
photographs for reproduction, but they must the "focussing" that most users arc not escapement clock — an original .method sug-
be well defined, otherwise the detail will be careful enough about, but should thank gested by Mr. Espin . He had a larger balance 
lost in reproduction.—EDITOR.] 
Matters 
Mr. Beard for a description or sketch of his wheel fitted to a small alarm clock by Mr. 
instrument. I have just now a promise on of Whittle, of Liverpool, who made the whole 
an approval trial with a McLean spectroscope, equipment. The meniscus lens first used has 
variously discussed by other correspondents, been superseded by an //3'5 Dallmeyer lens 
and I have been assured of even better results of 1 i in. aperture, which gives a large field 
than with the Zollncr. I f this eventuates, and good images. 
I mean to make very searching comparison The whole mounting, with camera and 
and report in due course, but meanwhile there guiding telescope of 1 in. aperture, is easily 
remains with me a suspicion that some users portable. I t is kept indoors and carried out 
disadvantages, it seems rather a pity that the o f t hcsc s m a l I s t c l l a r spectroscopes expect when required and placed on a levelled stand 
dry-plate process has practically replaced the , ) o s s i i , | y a litt le too much visually, which in which has two projecting pins which ensure 
wct-platc process, because I cannot help t u r n should oblige them to handle and adjust its being centred N . and & at once, without 
believing that, with proper modernisation of t h c instrument in such a way as to give it any trouble. The controlling telescope is 
Astronomical, Solar, and Spectro-
scopic 
[258.]—Regarding the contents of letter 
No. 108, I read with interest that certain 
solar photographs were obtained by thc use 
'of t he wet-plate process. With all the hitter's 
the latter, certain features of solar photo-
graphs would come out superior by far to the 
dry-plate process. Spot photographs taken 
as long ago as 1870 by Mr. Rutherford of New 
Y o r k show detail which more recent applica-
tion of thc dry-plate quite failed to do. Many 
of the Greenwich productions of sun-spot 
photographs arc very indistinct, few bring 
out the penumbra satisfactorily at all, all are 
devoid of much of the detail anv decent 
thc best possible chance. 
Albert Alfred Buss. 
Lee Observatory,' 
22 Egcrton Road, Chorlton-cum-IIardy. 
The Constitution of Matter 
[259.1—With reference to thc first paragraph 
rarely required. I t is interesting from the fact 
that its O . G . was thc first Mr. Espin used 
over forty years ago. This was made into a 
right angled telescope with a reflector at the 
angle. A 4-volt electric bulb, dipped in red 
paint, was added to illuminate thick cross-
wires in the eyepiece. An ordinary 3-cell dry 
compared molecules with atoms. I stated that 
telescope will show to thc eve. Also Jansccn's ordinary atmospheric oxygen and ozone 
spot photographs arc in this respect nothing di.fcrent chemical and physical pro-
to write b o « e about, though they mav be but are made from one constituent 
good cnou-h for showing the restate photo- ~ \ ] \ ^ U , ' P ° ( r 0 ^ ? n - « ™ &<* is at variance 
spheriq .e. The origin of thc latter may be M r - o r d s No. 38. , 
that which the late Professor Young adduced, „ D o c s n o t t h c a c c c P t e d t h e o r y consider that 
but in this connection I should like to recall J * t l , c c l i e n t s are composed of ether in the 
a spectroscopic visual phenomenon, which I f o r m of electrons and protons? I t is quite 
have to my recollection alluded to once or reasonable to say that all the atoms of the 
twice before in your columns, vcars ago. elements arc made up protons and electrons in 
When viewing the" solar disc through thc H a varying numbers and carrying varying 
line of hydrogen, thc entire surface seemed to « * 2 g * • d o c s 1 suppose, 
be covered w ith a dark network, the meshes dispute the fact that the atoms of thc elements 
of Mr. Clifford's letter No. 214,' my analogy battery supplies the necessary lighting power. 
Thc longest exposure yet given with tlus 
instrument is 170 minutes and the resulting 
picture showed a great amount of detail. 
of an average area of something like large 
spots occupy. On those occasions, when the 
conditions seemed favourable, whatever con-
tributes to that end, the disc presented a 
complete honeycomb of startling distinctness 
and thc phenomenon appeared too stationary 
could be made up of Uoo different things ? 
I t is difficult to understand the difference 
between the ninety-two different ethers 
mentioned by Mr. Clifford. 
A n ether cannot be made up of atoms, it is 
I t was originally intended for the discovery 
of novae, but has proved useful also for variable 
star comparison. 
William Millbum. 
Wolsingham Observatory, 
Tow L a w , Co. Durham. 
Microscopical—Detailed Instructions on 
Mounting 
[2f>l.]—If you can spare the space I should 
like to try, at the risk of being tedious, to 
describe fully the mounting of a very simple 
object in Canada balsam. I do not pretend to 
give the only method and I hope other 
mounters vi^th other methods may help me 
by describing improvements on mine. 
I have recently drawn attention to thc wing a more elemental thing than an atom. B u t 
tobVcrea^'teTtos^ an atom is the smallest part of an clement c f a gnat as" being both beautiful and useful 
influence, besides showing exclusively in thc * * * * C i l n c x l s t and retain the properties of as a test object (123). I t will serve quite well 
of H a and possibly other hydrogen t n c element; therefore the ethers cannot a s a l l example of an object that may lie 
would be less pronounced h a v e t h c properties of their corresponding mounted in balsam without anv previous 
This reticulation or network elements. The difference between Mr. preparation. " First catch vour hare." 
radiation 
lines, where it 
visuallv. 
might lie termed riseau chronMsphenque and c l i f f o r d ' s ninety-two ethers must be in their 
to my thinking bears some relationship to the density, 
alignments described by Mons. Deslandrcs 
under " Bemarques Generalcs," Annalcs de 
l'Observatoirc dc Meudon.Tomc, I V . , premiere 
partie. 
The latest spot photographs from Mount 
Wilson are certainly beauties, but I do not 
know what photographic process is employed. 
I cannot agree with the somewhat severe 
condemnation of solar photographs emanating 
from Ycrkcs . I have in my collection a num-
ber of calcium disc photographs, of promi-
nences and other features, that I have not 
L e t us suppose space to be filled with ninety-
two ethers of different densities. E ther 
waves would move with different velocities 
in each ether, just as sound waves do in 
materials of different density. The velocity 
of light and other ether waves has been 
measured and found to be constant and this, 
while not disproving Mr. Clifford's theory, 
renders the existence of ethers of different 
densities to be very unlikely. 
Mr 
i . 
I always keep at hand a small killing bottle 
made of a stout flat-bottomed specimen tube 
3 J in. by 1 in., fitted with a large sound cork. 
A t the bottom I put some potassium cyanide, 
cover it with some common salt, and press it 
down, then a pad of filter paper or blotting 
paper, a cork with several vertical notches 
that just fits the tube, a piece of thin cord 
that fits tightly and finally a pad of clean 
tissue paper that is frequently ' changed. 
The females of Theobal/Iia annuUila are 
frequently found in thc house and are easily 
Clifford will probably object to the recognised by their large size, dark heavily 
statement about thc formation of electrons 
vet seen beaten bv productions from Mount and protons from ether. I n a previous letter 
* - • — - t Q l l 1 . 1., 111! . I , . L . I . l ( i l l . . . • ! . > . , I n I . . . f i l l , , . ] MM I I , 
scaled wings, and while banded legs ; the 
male, a very handsome insect, is less fre-
quently found in the house. When the insect 
settles on the wall or window put the bottle 
over it, slide a piece of card or stiff paper 
under it, and then substitute thc cork for thc 
paper. Thc gnat will fall to the bottom 
almost at once, and its wings will lie spread 
out. Take care that it docs not fall with the 
wings flat against thc side of the killing 
botBe,' as the glass may not always be quite 
dry, and if it is damp the wings will stick 
to it and be spoiled. Do not carry the bottle 
with the gnat in it in your pocket, as the 
wings are certain to be damaged and to collect 
dirt. 
Now for thc mounting. First let me deal 
with the slip. Thc gnat's wing is an object 
that will no doubt sometimes be examined 
amateur mav distinctly score in possibilities c o l U d n o t h c radioactive. Have these two w i t n n j g h powers, so do not choose a slip 
and opportunit ies over the cumbersome kinds of radium been discovered ? Would not that is too thick for your high power condenser 
Wilson. I t is interesting for us amateurs to 
read that Professor Hale is carrying out his 
years-old intention of using privately a small 
observational outfit for watching the Sun, &e., 
and he will see with that small outfit, a sur-
prising proportion of what was laboriously 
photographed at .Mount Wilson with the large 
instruments, the very setting of which requires 
much time so as to cause, the observers to miss 
most precious opportunities of recording 
sudden developments in places on the disc or 
on the limb other than the large instrument 
(38) be supposed all space to be filled with 
the colour red ; why could we not imagine 
a region in which thc particles of red were 
packed closely, and another region in which 
thc particles were packed loosely. We would 
then have two different regions, one of dark 
red and one of light red. Why should we 
not regard our electron as small region of 
" dark ether, and the proton as a region 
of " light " ether ? 
I n my last letter I pointed out that radium 
disintegrated forming lead and helium. Mrj 
Clifford explains this by saying that an atom 
of" active " radium contains lead and helium 
happened to be just set for. Although I now 
observe with a larger refractor than before 
and from a stationary position. I have retained raixcd."1? '" '}• * ? t l , l s ) v c r e »°tlK™ would be 
all thc other ideas of quick mobility and ' w o , k , n ' l s of radium (1) radium containing 
direction of my outfit and that is where an I c a d a n d "d"'™ a n d ( 2 ) pure radium which 
professional outfit. 
Before concluding, permit me to allude to 
Mr. Beard's difficulty in seeing stcllar spectra 
through his 3 ; i n . refractor. He will have 
seen in your columns lately that he is by no 
means alone in this difficulty. I showed thc 
Other night some stcllar spectra through thc 
little Ziillner spectroscope to a wholly 
uninitiated visitor and he saw well nil that 
I have ever done. I am not acquainted with 
the particular spectroscope Mr. Beard refers 
thc lead and helium have been detected in the 
radium spectrum ? And why are lead and 
helium the only elements which have been 
found " mixed up " with radium atoms ? One 
would think, from Mr. Clifford's last letter, 
that, other elements would sometimes be 
emitted bv radium. 
.1. D . B . 
Stellar Photography 
to work through. I t is sufficient as a rule to 
clean it by breathing on it and rubbing both 
sides with a clean linen handkerchief until 
when breathed on the moisture condenses 
in an even film. Then examine the slip to see 
if there are any serious flaws near the middle ; 
this is best done by holding the slip so that the 
light shines on it, but there is a dark shadow 
behind it, i.e., by dark ground illumination. 
[200.]—Thc photograph, by Mr. Lawrence Slips arc not as a rule quite flat ; always look 
Richardson, of Newcastle-on-Tyne, shows thc along the edge to see which way the slip 
— — 
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And now, I f . .T. F . , don't, bc nfrnid of thc darted iit i t time und again with suoh force consenting to reproduce further stellar 
long nitmcs you may sec used, they will soon as to pull them up suddenly before they plates from time to time, and I therefore 
become familiar to you, and when you have eould start off in another direction; whether enclose herewith a plate taken on B lade's 
mastered a few of them and have learnt that it provided tine sport for them or vented Comet, 1922 C, October 25, thc duration of 
they arc an absolute necessity, because each their pent-up indignity is unknown. Another exposure being 60 minutes, and the lens 
name means some definite object, others will eoleps had but half a barrel to its use, the an Aldis of 19 in. focus, /5-G. 
)>ccomc easy. I am greatly mistaken if, when other half of the body being outside and Unfortunately the comet was very faint 
"you first see thc beautiful globular object devoid of cover. Evidently this had recently indeed (9th magnitude) and is very difficult 
figured at 22 on Plate I V of " Common undergone division, but the barrel portion to detect on thc plate. I t is, however, 
Objects of the Microscope," you do not want had a clean-cut edge all round as, though interesting to bc able to photograph these 
to know what it is called, and when you have planed to a correct level. faint telescopic comets, and one can never 
learnt that its name is Volvox globator you Stylonychia is an oblong object, flat on tell when they may brighten up considerably, 
wiii use no other for it. Thc scientific name the under side, and best seen when so faced I believe that this particular comet has not 
is always thc best to use I T r y to find out towards you. I t has its cilia around ; the been photographed until quite recently.' 
from your friends from what plant you can edges and two rows of stout but flexible The position of thc comet is marked by 
obtain the seed (which is much prettier than styles from head to foot down thc centre thc white circle, but I am afraid that it is 
the drawing of it is) figured at 49 on Plate H I on thc lower side. The back has few or no unlikely that it will reproduce. However, 
of " Common Objects of the Microscope " cilia. I t creeps or walks along by these styles, readers of " Ours " may be interested, and 
as thc " seed of Robin Hood." I was once and at its tail are three longer ones, which I shall be pleased to send original prints to 
;isked that question, and with all thc great have near their tips a small knob, from anyone. ' • ' ' ' 
resources of the botanical library at K e w to which three short branches extend. These The motion of this comet is noticeably 
assist me, it was a long time before I dis- can be flexed in any direction, vibrated, or slow in comparison with Reid 's Comet Of 
covered what species was intended, whereas hooked slightly, or again, when swimming, 1921, the star trails in thc latter case being 
the scientific name would have indicated the closed together entirely, so that they cannot quite long, whereas in thc case of Haade's 
plant instantly. be distinguished from thc longer portion, they are scarcely elongated at all . T hope 
N . E . Brown. They form sensory organs evidently, as well to bc able to send plates taken on Rcid 's 
Microscopical as grappling or steadying points. They are Comet shortly. 
[23*.]—May I correct the few small s h o w " i n * • t e ' x t b o o k s > 8 0 £ * * s m a 1 1 M - L . Larman. 
printer's errors in my letter No. 201? The b u * important l t e m s a r c e * « * » W y over- ,.. ^ ' 
looked sometimes by authors describing Celestial Photography 
microscopic organisms. [291.]—In the bulletin of the Astronomical 
Here, then, a beginner may find scope Society of France for September, 1923, is a 
for useful work, and by drawing and noting interesting account of stellar photo-
anything he sees differing from or in addition graphy by Mr. Josef Klcpesta of Prague, 
to the usual figures given, can also by His apparatus consists of an/"3-G object glass 
inquiry and investigation give his hobby by Voigtlandcr of 4-3 in. aperture in a metal 
added zest and satisfaction, and probably t u b e i together with a guiding telescope of 
add something of importance to the cause he . 2 . 4 i n a p e r t u r e and 24 in. focal length, 
cquatorially mounted. The photographic 
lens gives a field of ^1-7°. On thc finder he . 
microscopy that I received was that the edge Amateur Astronomical Photozranhv a - P ° T - r f T " 0 , d r i V j n g I " f « Of the lamp flame should be used, and I Amateur Astronomica Photography U . A . l s e n t i r c I y g , v e n b y hand. A tangent 
cannot quite reconcile this with the suffused [2nO.) -Tl .at a mistake has been made in screw ensures Steady movement Tho -
ught of the opalescent glass. I think it would P > ? n g the '""strat.on S* Mr. Lawrence equatorial is set on a window sill looking 
bS a help to amateurs to have Mr. Dowdy 's Si C i> a - d s ° n ? a P P a r a t u s I n . " ^ l a s t l e t t e r south. Although atmospheric conditions are 
last word of line 21 should be '" card." I n 
the first line of p. 152 "cover " should read 
"convex." The last word of line 16,'col. 2, 
152. should bc " or " not " as.' 
A . Morley Jones. 
Microscope Illumination 
]288 . ]— I notice that Mr. Dowdy ( " F i r s t 
Steps," Part I I I , p. 130) speaks of a tiny nas heart, "and to^bioiogy in general, 
electric bulb with opalescent glass as a useful' • p t j , yy, Plaskitt. 
source of light. One of the first lessons in 
(257) is obvious. 
- r — -
i . . 
explanation and his opinion of the respective 
merits of the edge flame and the suffused 
methods. Assuming both are permissible, 
would he state the conditions under which the 
one or the other should bc used. 
Gamma. 
Microscopical—Coleps and Stylonychia 
[289.]—These microscopic infusorians may 
be found now among the decayed sedges and 
rush stems on thc margin of quiet ponds and 
eanals. Take a portion of thc decayed 
w.iid stalk of last year's growth with some 
•ii the water around home in your bottle, and 
you will almost be sure to find both, with 
many other forms. L e t not their Lat in 
names frighten beginners, they have been 
bestowed with every care and suited to thc 
form or habits of the creatures, and in a 
language that permits of other nations 
understanding them without prejudice to 
their place of origin, and once learned 
through practical observation, become easy 
to use. C'oleps hirtus has a common English 
name fortunately, and is dubbed the barrel-
animalcule. Its shape is very like a barrel I was, however, very interested in the plate f 0 n o w the movements of comets and planets 
with its longitudinal staves and transverse on Orion winch was also reproduced, on 
hoopings. I t has an open toothed edge at account of the fact that I have recently 
thc mouth end and some short spines at the purchased one of these small belt-driven 
ventral end, with cilia all over, between equatorials from Mr. Whittle myself. The 
thc divisions of the outer coat. Most text driving on the Orion picture seems very 
books will be found to give a figure of it satisfactory, and I take it that it was entirely 
when describing, and I am mentioning it uncontrolled apart from the clock. As far 
R A A D E ' S C O M E T , 1922 C . 
very bad in the centre of a town he has 
obtained excellent results. He avoid all 
chemical means of intensification, but gets 
very fine results by enlarging on " plaques 
diapositives " (what is meant exactly 1 
these two words I do not understand). 
These plates apparently greatly increase the 
contrast. • . 
He finds it beneficial to put a yellow 
screen in front of the enlarging objective, and 
repeat the copying process several times. 
The result is a picture which is quite equal to 
one taken with a much longer exposure. 
One of his photographs, reproduced as an 
illustration to his valuable paper, is of 
8 i hours' exposure 1 The resulting print is 
full of detail and well worth the time and 
patience spent on it. With his O . G . of 
4-3 in., an exposure of three hours and double 
intensification he gets as fine pictures of tlie 
Milky Way as Mr. Max Wolf of Heidelburg I n region of E t a Cygni. Taken Oct. 25, 
1922. Exposure GO min. Ilford Monarch does with a 6 in. camera and exposures of, 
Plate, I I . & D . 525. Aldis Lens 19 inch nine to eleven hours ! One good hint of his 
focus, f o"6. is to reproduce the prints on the same scale 
as the celebrated charts of Argcl.inder, so 
making it easy to identify various stars and 
follow the ove ents of c 
Wolsingham Observatory 
Tpw L a w , Co. Durham 
[202 . ] -
William Milburn. 
Polishing Mirrors 
I t may interest readers to know 
particularly because it forms a very fine as my own instrument is concerned I have that some years ago I spent my evenings and 
filigree kind of ob ject seen under dark ground not yet had time to give it a proper trial, a holiday in examining what actually 
illumination, and instead of being formed but there would seem to be possibilities in happened in the way of abrasion between 
of plates as usually figured, after you have this type of apparatus. Heavy lenses of two 12 in. discs worked one over the other 
focusscd through the semi-transparent outer long focal length cannot, of course, bc with 4 in. and 0 in. strokes,-no side stroke, 
coat you find a beautiful lace-work pattern, driven satisfactorily', but with small lenses and one revolution of the lower disc. I 
consisting of hollows and circular openings, I feel convinced that once thc clock has divided thc discs into twelve zones, and with 
rossed by the transverse divisions of the been well regulated there should be no great thc 4 in. stroke the action was fairly uniform 
barrel, and (mite a new view point. Thc dilliculty in obtaining very good driving until zone nine from the centre was reached, 
.ii.iinaleule is a voracious feeder and a rapid over a considerable period of time. and then action diminished. . 
swimmer, and to follow its movements needs A piece of apparatus such as this can be I n thc case of the 0 in. stroke a marked 
•some dexterity and patience, and personally of very great value, if it can bc left to run excess of action appeared in zjnes 4, 5, and 
I prefer not to interfere with these by for, say, two hours without requiring C from thc centre in addition to less at thc 
narcotising, as some do. So once having attention. ' edge as before. I t is so long ago that I have 
sighted your prey, you must hunt it down I t would bc very interesting if Mr. Milburn forgotten now the details of .the method I 
to quiescence. In following one such the would give further particulars of the per- adopted, but think I calculated the areas 
other evening it came to rest amongst a formance of Mr. Richardson's apparatus. covered in the different positions of the 
whole swarm of young oxytricha, which Many thanks to the Editor for kindly upper disc. I t was rather a laborious business, 
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Aurigae' Burnham. 
[221.]—A line f rom Pollux through 
Castor prolonged to twico the distance 
between these stars reaches to the f i f t h 
inagnitudo star (33 Aurigae; between 03 
and Castor, slightly out of the straight 
line, and nearer 63 than to Castor is an-
other f i f t h magnitude star, and this is 
63 Aurigae, to which Burnhani added a 
companion.' W i t h the lSJin. of the Dear-
' born Observatory; 65 Aurigae is an 
orange star wi th some proper motion. 
•According to the latest rosults (Green-
wich Cat, 1925) its motion is 0".077 at 
242°. Burnham discovered the com-
panion in 1879, and measured i t again in 
1891 and 1898, the measures showing 
that the l i t t le companion is moving with 
the big star. He calls the magnitude 
12.3. Since this time i t seems to have 
been generally neglected, at least I have 
not found any later measures. So I have 
re-measured i t with the 24-inch on two 
nights as follows:— 
1925.224 P 6°.5 D 11\08 Mags 5.0, 11.5 
.230 „ 7°.5 „ 11.04 
1925,227 7.0 11.06 
Burnlram's measures are : — 
• 1879.31 P. 7°.9 D. 10".56 
1891.18 •' P. 9.1 D . 11.14 
1898.08 . P. 7.5 D . • 10.90 - ^ -
The physical connection, therefore, 
seems established. The l i t t le companion 
looks very blue by contrast, and forms a 
good test object. 
X. E. Espin. 
Interior of Earth—Mars and Venus, 
According to Lowell. 
[202.]-—(Continued from, jjage 176.) 
To (155). Many thanks to M r . Barker 
for his appreciation of my efforts to help 
the struggling amateur. I was a strug-
gling amateur onco, wi th no one to help 
me. ^Probably tho qualities of self-help 
and of self-defence are connected, which 
accounts for my hitting-out qualities 
which he admires. Now to disabuse M r . 
• Barker's mind of any doubts as to whether 
I have read Lowell's works, let me tell him 
• that tnere lies before me as I wri te , a 
bulky volume of the Annals of the Lowell 
Observatory, containing all the Flagstaff 
observations of Mars f rom 1894 to 1903 
inclusive. I t is copiously annotated in the 
handwriting of .my immediate predecessor, 
the late M r . J . A. Hardeastle, and not 
always in a strain complimentary to 
Lowell. But, after al l , i t was not so much 
Lowell's ideas of Mars that gave rise to 
the present correspondence, as his claims 
to seeihgs on Venus of a startling and in-
explicable nature, which no one else could 
see.; wi th wholly inadequate instrumental 
means, and of an appearance which has 
been humorously compared to squashed 
'spiders, and cart-wheels after a collision. 
Personally I am not disinclined to accept 
the idea that Mars probably is inhabited; 
also that seasonal changes of colour ob-
served thereon are due to vegetation. But 
that the long narrow streaks misnamed 
" canals " have anything to do wi th i r r i -
gation, I think, is much more than doubt-
f u l . The advocates of the irr igation 
theory commit themselves to statements as 
much out of touch wi th the laws of Nature 
as Mr . Jarvis's Earth with a cool centre 
and hot layer near the surface. For ex-
ample, in every exposition of the canalisa-
t ion theory we are told that the canals are 
to lead the water f rom the melting polar 
caps- to the thirsty equatorial regions. I t 
seems to be quite forgotten that water 
must have a fall, and that one end of a 
canal must lie at a higher level than tho 
other i f there is to be any movement in 
the water at al l . Now the Poles of a 
planet cannot he at a different level gravi-
talionallv from its equator. Have for ac-
cidental surface irregularities, tho whole 
sin-face of a planet is at one gravitational 
level. Water cvuld not fluw from Pole to 
Equator, or vice versa, by gravitation. 
Another thing forgotten by those who 
repeat the myth about the super-definition 
enjoyed by Flagstaff, is that the other big 
telescopes, Lick, Yerkes, Mention, etc., sec 
details far finer than the aliened canals, 
on occasions when the air is suitable. This 
is attested by many eminent observers. 
Mr . Barker had one such experience in 
the recent opposition, and I have also on 
occasions seen the fine stippling of certain 
areas, such as ho describes. My brother. 
Dr . F . O'B. Ellison, has also seen - and 
drawn i t at Colombo. To state that air 
which wil l allow of the observation of this, 
is too bad fo r the much coarser " canals," 
is/absurd. Lowell was very strong on the 
duplication of canals, and his Annals are 
f u l l of double streaks and parallel lines. 
These seem to have been quietly dropped 
of late 'years, at least one does not see 
them drawn now. They probably were too 
much even for the credulity of the greatest 
Lowellians. 
Let me recommend to both M r . Wicks 
and M r . Barker the Horatian maxim: — 
" Nullius addictus jurare in verba 
magistr i ." 
To hand over one's scientific conscience 
wholly to tho keeping of one man is not 
safe, or likely to conduce to sound judg-
ment. 
Win. F . A. Ellison. 
Armagh Observatory. 
Heliographic Latitude and Longitude 
[109]-
[222.]—I beg to thank Mr . Hollis for 
his very clear and explicit explanation of 
my difficulty. I t adds greatly to the 
interest of the subject of astronomy. 
May I ask Mr . Hollis to be kind eijpugh 
to explain the following: "Astronomical 
Notes, March, 192.5," page 100: — 
"The position angle of the projection of 
the, axis of rotation wi th respect to the 
North Point of the'disc wil l be 21° 40' W. , 
24° 44', W. , 20° 15' W. at these times 
respectively." 
What is meant by position angle? Does 
the term North Point of the disc mean 
the North Polar Axis? E. G. B. 
"Shadow Bands." 
[223.]—What is reported bv Mr . 
Wil l iam Henry (159) of "Shadow Bands" 
observed during the recent Total Solar 
Eclipse (1925, January 24th) in America 
is particularly interesting. " I personally 
saw," he says, "some white bands inter-
spersed wi th the dark ones." Does he 
not imply that the bright bands, as well 
as the dark bands, showed progressive 
movement? I t has been claimed as 
recently as lust November by Segn. 
D 'Ar turo of Bologna (in his "Ombre 
Volant i") that "the so-called bright bands 
are a motionless background of' illumina-
tion across which the dark bands alone 
show progressive movement." Thus the 
point raised by Mr . Henry seriously con-
cerns the discussion of the physical nature 
of "Shadow Bands." I t is the nioro 
regrettable that M r . . 1!enry's report con-
veys no suggestion of preliminary observa-
tions having been made to ascertain the 
wind directions prevailing in the upper 
air at the place of observation either 
immediately before or after Eclipse, that 
could bear discussion wi th the recorded 
observations of velocities and directions 
of motion of "Shadow Hands," said to 
have been exceptionally "many and 
accurate." Catharine O. Stevens. 
Oakley, Hants. 
Planetary Atmospheres. 
[224.]—As letter No. 157 by "C. 0. S." 
may confuse some readers, i t soems neces-
sary to point out that all her difficulties 
arise from her own lack of knowledge of 
fundamental principles.. For more than a 
century past i t has been known, and proved 
hy ninny tests, that the upper air over 
the equatorial regions is from .1(1" (!. to 
15° C. colder than over any other part 
of the earth, even over tho Arctic circles. 
There are numerous such apparently con-
tradictory phenomena—such as "tlin 
hotter the sun the colder the earth," "tlj,_. 
nearer tho sun tho cooler the air," and 
on, but all are perfectly consistent when 
the underlying principles are understood 
I t may seem strange to "C. O. &.," but 
I have many times made ice within j j j 
inches of a blazing coal fire, and t]|. 
hotter the fire the quicker the ice forms. 
The. temperature of the lunar surface bat 
been measured by several different 
methods and always conies out at hjgli 
figures, but the estimates are nan 
likely to be too low than too high, as an; 
layer of atmosphere would prevent BOOM 
of the radiation from coining through. 
Mark Wicks. 
Astronomical Notes, Apr i l , 1925. 
[225.]—"The. position angle of tk 
projection of the Axis of Rotation with 
respect to the North Point of the Di-'-
will be 26° 17' W~ 20° 5' W. and 2!'-
11' V/. respectively." 
Would M r . Hollis be kind enough to 
explain: Position' Angle of Proiectio-!. 
North Point of Disc? W i l l this ungli 
eventually read East instead of West? 1 
take this opportunity of thanking kht 
for his help in letter No. 109, publUbod 
27/2/25. E . G. B. 
•Space. 
[226.]—Delta S. (letter 176) seeks to 
vanquish the Bev. W . F . A. Ellison k 
asking h i m : I f space is ' infinite whew 
are the. gravitational fields of infinite 
intensity which must result supposing an 
approximately uniform distribution of 
matter?-
Mr . Ellison, of course, needs no help 
f rom me but - I would like Delta S. to 
carry his "acid test" a ' l i t t le further ami 
to give us his views oh the following 
point : — 
What would be the direction, at any 
point, of the infinite gravitational fie'J 
due to a uniform distribution of matti-r 
of infinite extent? 
May I venture to add that the recog-
nit ion of a very simple and obvious prin-
ciple would drastically abbreviate stn'i 
discussions as this. The axiomatic prin-
ciple -to which 1 refer is that, in mathe-
matical and scientific matters, unless as 
assertion has a clear, definite and in-
telligible meaning the question whether M 
not i t is true does not arise. 
H . G. Row!edgo. 
Investigation of Our Universe. 
[227.]—Such a statement as is^ vu:<< ; 
in the final paragraph of letter (17-1) tail 
hardly bo said to lie conducive to the en-
couragement of useful scientific meal 
and inquiry. To underrate ourselv«s 
hardly our job. I admit that at ttt* 
the temporary inability of man's min i ; 
grasp some previously unthought of idea 
becomes somewhat evident. But IhiiJ 
no drawback. There- are always a mm 
of failures and disappointments »w»t"i 
those who make first attempts, mi 
eventually experience asserts itsell. U 
we finally become adepts at the job. Iln-
however, is a very great subject to gr»M' 
and may take a long time, but wc aw 
learnt to grasp things before and we 
learn again, supposing i t requires • W' 
time or even more to do i t in. I »«<•• 
mun is as "a microscopic atom "' 
illimitable void," but even an steal, 
put to i t , wil l reveal tremendous Ion 
and do many wonderful things! In j 
sense the Universe is "ours"—it HWP1 
higher thought and induces investi^-'" 
—everything within siglit, at *} 
beckons to us to find out- the why i 
wherefore of i t all . I t is o«r.basin* 
carry on and investigate;' i f } indeed, • 
do suffer for i t , then i t is "our " 
funeral ." I hardly think we shall f t * 
Neither is i t a case of "daring." , 
some protecting or other power C-
which guides history at its wil l , which « 
ctxrc* tho domains to be impendm' 
then no attempt of ours wil l 8 V W W W * 
.Meanwhile, there is no harm in OWO 
on theso lines of inquiry, and carry •' 
• 
26 ...... ' • 
Rotation of the Minor Planets. 
[19.]—The minor planets Vesta and 
Ceres are moving round the sun wi th a 
rotatory method of motion, but their rota-
tion speed is so exceeding slow that both 
only complete one rotation on their axis, 
in that time each requires to revolve once 
round the sun. This statement includes 
all minor planets, also the Asteroids, and 
each and all of the satellites of the solar 
system, but these satellites revolve round 
their own primaries, not the sun. There 
is the earth's satellite, our moon, which 
is a good and handy example, as our 
moon only rotates on its axis once while 
revolving round the earth; on this point 
there is the statement of the late Sir Geo. 
Darwin, who said, " The time required by 
the moon to rotate on its axis did not 
differ to the extent of one second from the 
time i t required to revolve round the 
earth," and this statement applies to all 
satellites the solar system holds. The dis-
tance of each of these satellites from their 
primaries is determined by the time each 
satellite requires to rotate once on its 
axis, but whilst rotat ing i t must also re-
volve round its primary. There is a great 
deal more to be said about those major 
planets which have short " daily " rota-
t ion periods, but this is quite another 
problem, _ and, nothing said above applies 
to the big planets. Bu t when I explain 
the problem presented by these large 
planets and their " daily " rotations, my 
statements wi l l be more amazing than any-
thing found in " Jules Verne." 
Michael Reavy. 
Trapezium S. of 27 Cygni. 
[20.]—Mr. Holborn (letter 2) has done 
good service in bringing to the notice of 
owners of telescopes the interesting field 
S. of 27 Cygni. The wide doubles were 
noted by W. Herschel and were later 
measured by South. Later Burnham with 
his I S i Dearborn refractor added fa in t 
and nearer comites to the brighter pair 
(B 429), one of 12th mag. to M r . Holborn's 
star marked No. 1, which is marked 13 in 
sketch. To No. 2 he added four comites, 
three of which M r . Holborn has caught, 
Nos. 5, 6, 7. The four th is somewhat 
nearer, about 6£ seconds of arc, at Posi-
t ion Angle 01°. Professor Fox has re-
measured all these stars, and finds that 
they are unchanged wi th the exception of 
No. 6, which has some proper motion of 
its own. Xos. 3 and 4 form the second 
fine pair. While examining ,9 429, wi th 
the l " i reflector, on Nov. 17th. 1899, I 
found two t iny companions . (Espin 25) to 
No. 4, the nearest one some 9£ seconds of 
arc away at Position Angle 120°. This 
was so fa in t that I was unable to get satis-
f ac to ry measurements of i t . The other is 
about 11 seconds at Position 299°, so that 
the three stars are nearly in a line. Mr . 
Holborn wi l l find another fine wide pair, 
10 minutes of arc South of these, a l i t t l e 
preceding, mags. 7.2, 8.2, found and 
measured bv South. W i t h the 17$ reflector 
on Sept. 18th, 1900, I added two t iny stars 
one. on each side (Espin 24) of the 8.2 
mag., and again nearly in a line. Be-
tween this wide pair and M r . Holborn's 
field is a 7 mag. star, which has a spec-
trum of Type V, having bright bands. 
T. E . Espin. 
Distances of the Stars [508]. 
[21.]—The slip is obvious, and should 
be corrected by addition of three zeros to 
each number. For instance: Antares, 
430,000,000,000; Arcturus, 20,000,000,000. 
M . Proctor. 
Astronomical Mirrors. 
[22.]—rn letter No. 5. July 23rd, 192G, 
we see that M r . Albert G. Ingalls is lend-
ing a helping hand to the amateur, and I 
feel certain that the helpful opinion of 
one of the world's greatest mirror exports 
could not be rejected. 
One <lav when on a visit to Mr . G. 
Calvor, F'.R.A.S., at Walpole, I had the 
great pleasure of hearing his opinion of 
some illustrations of the paraboloidal 
shadow. Now to the younger amateur 
who may not know Mr . Calver, I should 
like to say that he has made some of the 
world's greatest and best defining reflect-
ing telescopes, including the great 37-in. 
<lia. Crossley Reflector now in the Lick 
Observatory, and I think I am r ight in 
saying he would have constructed the 8-ft. 
dia. mirror i f the American expert had 
not died before crossing the Atlantic to 
see the 37" then in England. 
Well, M r . Calver pronounced the illus-
trations absolutely incorrect, and pointed 
out where the shadow faded away too 
soon, including Mr . Porter's i l lustration, 
page 8, "Amateur Telescope Making , " 
and Mr . Ellison's under- and over-cor-
rected mirror in the "Amateur's Tele-
scope," which incidentally says a machine 
would fa i l in polishing and figuring. M r . 
Calver told me that Tie had always made 
his mirrors entirely by machine. 
I f any amateur hopes to become an 
expert, i t is essential that he should look 
more closely into the matter and be 
guided onlv bv experts. 
M . B . A . A. 
Speculum Making. 
[23 . ]—It is evident from the present 
issue of the " E . M . " that the interest in 
speculum making is not dying out. I 
think we are beginning a new era in this 
direction. We have Mr . Ingalls' letter 
.(5) and the Editor of " E.M.'s " remarks, 
and the interesting letter of M r . F . M . 
Holborn (2) on the results given by the 
two 8$" mirrors made by experts, all ex-
ceedingly interesting. W e^ have M r . 
Ellison telling us something about an 
article in " L ' l l lus t ra t ion " (525) on 
"Prof. Ritehey's present work on a 15 
foot mirror on n new princijrte." Mr . J . 
R. Townsend very kindly drew our atten-
tion to a series of articles on the making 
of specula? in the " Scientific American " 
in " E . M . " of March 5th. Through this 
note I read the articles, and I would nsk 
someone to give us a working drawing of 
an 8" mirror with 80" focus, so that one 
can sit on a chair and not have to mount 
a ladder to watch the heavens, as illus-
trated on the cover of the " Scientific 
American." W i l l someone give this 
serious consideration, please, as I prefer 
to sit on a chair instead of mounting a 
ladder when the winter nights arrive 
again, i f nothing is lost in so doing. 
M r . Ingalls' letter is very interesting. 
Perhaps we shall hear f rom him again. 
The Editor of " Ours " wi l l be inter-
ested to know that there are those who are 
" walking round the tub " t ry ing to learn 
the art of speculum making, and we are 
not east down, but plodding on in this 
beautiful interesting work, hoping some 
day to " heat the best," knowing that if 
the figure is r ight results will .follow. Our 
Editor tells us " that tlie ordinary 
amateur does not take very much interest 
in mirror-making, but prefers to obtain 
his mirrors from makers, or individuals of 
long experience and repute." I th ink 
that is the right direction. Let every 
;..ersot; buy the very best instrument his 
pocket wi l l allow—life is too short to waste 
time—and you may miss seeing that spot 
on Jupiter who is turning at the rate of 
270,000 miles in about 9 hours 55 minutes I 
Miss nothing, i f possible, of these glorious 
sights. But, when we have got these i n -
struments surely there is a desire to make 
one. and have the pleasure of using one 
which is the work of our own labour and 
patience? I find i t so. Some months ago 
I purchased two glasses, 8J' x l i " (17s. 
the two) used for ship's portholes. I Wive 
ground, polished, re-ground, and polished, 
and am looking forward with pleasure 
when I shall mount the mirror to see i f I 
can get the results contained in Mr . 
Holborn's letter. I f I get better results 
than given by the mirrors made by 
Messrs. Trving and Calver surely I shall 
have pleasure indeed! I have been 
greatly helped by the " E . M . " Mr . 
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Benson's hook on " Speculum Making " 
(obtained from the Secretary of the Liver-
pool Astronomical Society) and the I lev. 
Wm. F . A. Ellison's book, " Thc 
Amateur's Telescope," obtained at The 
Publishers, " E . M . " Offices. 
I find a difficulty in testing the fijxur" 
wi th the " p in hole " and " k n i f e edge." 
I f I take the pin hole l ight to the mirror 
under test I notice the pin hole image on 
the mirror. As I recede from the mirror 
there is a point when the .image appears 
to grow to a large mop appearance.. As I 
continue to recede this fills the whole 
mirror. Continuing to recede, the pin 
hole becomes a large mop again, and 
finally we have the pin hole as seen when 
near the mirror. Again, in passing the 
pin hole light across the mirror the l ight 
on mirror travels in .the same direction 
as the pin hole l ight , further away the 
shadow crosses the mirror in the opposite 
direction of the travel of the pin hole l igh t . 
Where do I put the knife edge to test ? 
Again by placing a piece of white paper 
alongside the pin hole l ight , there is a 
distance f rom the mirror when the pin 
hole light gives a fine dot on the white 
paper by reflection from the mirror. Is 
this the " centre of curvature," and where 
you would bring in the knife edge for 
testing purposes? W i l l you find the 
mirror bri l l iantly illuminated where the 
knife edge is used, or is the mirror fu l l 
of a dull l ight? Pull or partially i l lu -
minated? W i l l someone go carefully over 
what we are to look for when the knife 
edge and pin hole are at the right position 
for testing, please? Your kind help wil l 
be greatly appreciated. 
J . A. Mar t i n . 
Use of Microscope as Telescope [488]. 
[24.]—The correspondence of Messrs. 
Wm. F. A. Ellison, H . G. S. AV.. and 
others is of much interest. 1 have 
obtained quite gaod results by swinging 
the mirror of the microscope out of the 
way and fixing a 1J" Beck. obj. into 
the stage aperture. A 1" obj. (the lowest 
power of a dividing obj. 1", \ " , i " ) , is 
placed in the nosepiece; and the eyepiece 
I generally use is a student's x 4 o rx6 . 
This arrangement does not provide me 
with a "telescope," but i t is a jolly good 
substitute. Magnification may be varied, 
an advantage over the ordinary telescope. 
1 usually obtain a mag. of from 5 to 8 
diameters. The microscope stand I use is 
an old Soc. of Arts model, and when in-
clined to the horizontal, can be placed on 
the table or ledge, and used in more com-
fort than is usual with telescope. The 
Peek objective is, of course, inserted in 
the stage aperture from beneath, and is 
therefore "unside-down." 
E. Geo. T. Roberts. 
Tube-length Correction. 
[25. ]—In reading over a letter from a 
subscriber to the " E . M . " I was struck by 
the following passage:—"I was under 
the idea that to alter the tube-length 
with any objective to other than what it 
was made for would spoil the definit ion." 
May I point out to all beginners in micro-
scopy that to obtain the best results from 
any objective the tube-length must bo 
altered unt i l the finest definition possible 
is obtained? I t is quite evident that my 
correspondent was under the impression 
that i f an objective was made for, say, 
160 m.m. tube-length that this tube-
length must always be used with that ob-
jective, whatever slide was being exam-
ined. This statement is only true i f the 
object is mounted on the under side of a 
eover-glnss of a stated thickness. I f I 
cover-glass varies in thickness from that 
stated, or i f the object is mounted on the 
slide with a layer of Canada between it 
and the cover, or mounted dry in air, then 
the tube-length must be altered to soil 
the varying conditions. For example. I 
have a No. 7a lleiehert objective which is 
very sensitive to cower thickness. 11 the 
object is mounted on a slide with C. balsam 
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iho B.A.A. , under the directorship of 
Mr. Goodacro. I have scon all ho snows, 
.,nly not oxactly as there drawn. Tho 
i'ft in . map sliows tho positions of those 
(efttmea as I have seen them. 
Messala.—This formation, 70 miles in 
diamctor, contains some interesting 
iictails, including at least two clefts. For 
yoars before thore is any possibility cf 
determining tho orbit . Tho magnitudes 
according to Struve are 8.2 and 8.7; the 
colours ho calls yellow and bluo. I n the 
Draper Cataloguo both stars are bel ieved 
to be K5 . The system has a large proper 
motion of 2.3" in the direction of P 325°." 
Tho parallax is 0.34*. Lewis in R.A.S. 
M / IRE 5 £ R £ N I T / ( T / v 5 , \ " \ 
CLEFTS 
€1 
[ It * > J h A , 1 
Ronna- V T 1 " - ' 'iJAL' """" 
H. Percy W'/Hmi 
some reason or other I have always had 
considerable difficulty in making out any-
thing on tho floorj even wi th the 12.6 i n . 
On only one occasion have I seen a cleft, 
and that ran f rom the N . W . wall, ter-
minating at a central craterlet. 
Atlas.—This fine object contains a 
delicate system of clefts, which i t takes 
clear air and a good instrument to detect. 
There is also a cleft running f rbm the S. 
wiill towards Oersted, and a suspicious 
rill-like marking at the foot of the E. 
glacis. These objects are shown on our 
second drawing. H . Percy Wilkins . 
(To be continued.) 
Struve 2398: An Interesting Binary and 
How to Find It. 
[78.]—This star affords us an example 
of two stars which modern observers 
would naturally pass by. Even when first 
Memoirs, Vol . L V I . , has an interesting 
account of this star. 
Now to find i t . Every star-gazer is 
familiar with the Cross in Draco made up 
of the two bright stars Gamma and Beta. 
Tho top of the cross is £ Draconis, the 
bottom ' (iota) Herculis. Nor th of Beta 
is the glorious wide pair v (nu) Draconis. 
A line f rom this through the top star of 
the cross, and about equidistant^ strikes 
39 Draconis, another wido pair 6 and 71 
(the 5 is again double at 3"); at nearly 
the same distance west but a l i t t le south 
is o (oinicron) Draconis, another fine wide 
pair. Now having reached this star the 
l i t t lo sketch map from Argelander wi l l 
easily locate 2 2398. For those who have 
telescopes equatorially mounted the fo l -
lowing places for 1900 wi l l help : — 
2 2398: R.A. 18h. 41m! 45s. Decl. 
+ 59° 28'. 
9i° 
i n ys- W r° 
found i t was over twelve seconds of arc 
apart, and for many years the alteration 
in position and increasing distance was 
thought to be due to the proper motion of 
one. star being larger than that of the 
other. Later measures have, however, 
shown t f f a t the smaller star is really 
revolving round the larger. The maxi-
mum distance seems to have been reached 
about 1896, and now the smaller star is 
approaching tho primary. The following 
measures may be of interest: — 
1832.2 
1872.6 
1895.6 
1914.8 
1924.5-
P 134.4 
144.4 
- 149.4 
152.0 
154.5 
D 12.42 
... 16.09 
17.29 
16.94 
16.94. 
I f these measures are plotted they show 
a curve, but of course i t must he many 
o Draconis: 18k. 49m. 43s. Decl. 
+ 59° 17'. • " . 9 ' '; •. >; 
The four bright stars in our sketch map, 
and which form a rough capital Y , lying 
horizontally, are all 7.0 t o 7.3 magnitude. 
', t , ' : . T . E. E s p i n , ^ 
Distances of the Stars. 
; , [79 . ]—In response to M r . O. B . B a r - ' 
bishirc in " E . M . " ' for August " 13th the-
letter (21) should have boon cancelled in •'" 
view of the correction given in letter (1) • 
which appeared in " E . M . " for July 23rd. 
Regarding the distance of Arcturus in 
light-years, the quotatioft " 34 l ight 
years," is f rom the article in .The Armour 
Engineer for May 25th, by M r . F . Q. 
Pease, regarding Stellar Distances and 
Diameters, .as given in " E . M . " for 
July 23rd. 
[44 . ]—In response to M r . A . A . Buss,, in 
" E . M \ " . f o r August 18th. regarding 
Alpha Pegasi, ho is quite r ight in assum-
ing that i t should be /Jcfa Pcgasi, as given 
by Mr.'Pease, and quoted in " E . M . " for , 
July,23rd.".:;"- : ™ 
V _ ! ' Mary Proctor. 
Mirror Making—Carborundum Rouge—. 
• - Trapezium. < . , •., 
[80.]—The' closing'of -"the-correspond' 
donee botwebn Messrs^'Ellison and Hindle 
causes roo to take up the pen again. ; 
Let us give honour to whom honour is 
due. I have learned a very great deal 
indeed through this correspondence. ' 1 
have been greatly helped ky both these 
gentlemen, and i t has cost mo nothing. 
Many tilings have come out about the 
making of specula which I trust ..will not 
be lost sight of. I t has been my lot to 
pay pretty stiffly for expert tu i t ion . To 
have gentlemen like Messrs. Calver, 
Ellison, Hindle ( I wri te the'nanies alpha-
betically) giving us their life-long experi-
ence in speculum making surely shows us 
what big hearts they have, and they 
deserve our fullest appreciation and 
thankfulness. . M r . Hindle gave the 
readers of " E . M . " (Vols. 80 and 81) a 
detailed drawing of a machino for making 
specula. I was aware of this when I asked 
for a working drawing to make specula, i 
th inking perhaps other experts might help 
by giving details of their tools. There is 
also a drawing of a machine in Mr'. 
Benson's book on speculum making. I 
am keen on up-to-dato tools, methods, 
materials and, instruction. , Let the ex-• 
perts teach us. Some of us may join in 
to tell of our failures, helping others 
thereby. I have found carborundum wil l 
shif t glass, and some kinds of rougo wil l 
not polish i t . I t r ied to polish an 8 i " 
mirror for a solid month wi th two different 
rots of rouge—bought of good firms. A 
fr iend who had ground a 12" mirror had 
been ; i n the same plight. He wrote me 
tolling me to send for No. 504, B quality,, 
rouge, to Messrs. W . Canning & Co., 
L td . , 133, Gt. Hampton Street, Bi r -
mingham. I sent 2/6 to this firm and got 
per return of post a t i n f u l l which did the 
trick and did more in one hour than a 
month's work of the other two. 
Last night (August 14thJ I was using a 
15" unsilvered mirror viewing Jupiter . I 
could see the markings on his face and 
five of his attendant satellites—two very 
close in to the planet. What a contem-
plation I had. This immense volume flying 
at enormous rate taking * his- attendants 
with him. _ I f we have pleasures of this 
kind i n this l i fe by means pf. worked glass . 
surely'/those who construct \and instruct 
others to make these glasses ' do the 
greatest possible kindness to their fellow 
man—a nohle work. 
May I ask M r . Hindle if.he.hns-altored 
his machine since i t was published in 
" E . M . " ? 
W i t h , regard, to .Trapezium S-. of 27 
Cygni.. M r . Spencer's . communication 
(42) is very interesting. We have now 
three 8J" mirrors in the running and a 
41* refractor. I have been informed that • 
a 6"-Wray has also'shown;them. I also 
have t r ied to answer to : M r . I \ M . 
Holborn's request, but am ashamed to sav 
I could- hot" find the. field ! However;' 1 ' 
'hope :^o t ry agairi;_ j ! • J...A. M a r t i n f f 
> Mounting, arid Driving Telescopes—The 
«0 .••.»'••• Mirror Controversy.- j*r> arc s i 
.'..'[81>-]—Whi.lo .the. making-and tes t ing; 
of mirrors is of interest to those who have 
a commercial or academic stake . in the 
m a t t e r , t h e subject' is 'of ..second' rate : 
importance- to t h a t great majori ty whose 
pocket rather than ' skill bf hands pro-
duccsia, serviceable mirror. We do not. all '• 
aspireAr.to joins tho 'ummortals of the 
glass/carborundum world,*'-and -a more 
appreciated-service would, be le t ters-on 
how ,to, "mount and", drive a .reflec.tor, hav-
ing -.made,., botched or purchased tho 
optical ..wherewithal.^ I -have' searched 
through several volumes, but ,up to wr i t ing 
have not discovered how to f ix. serviceable 
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g r e a t a r e a s w h e r e flourished a d ivers i f i ed v e g e t a -
t ion? T h e s u g g e s t i o n is not so f a n t a s t i c a s it 
S e e m s , for I bel ieve wi th L o w e l l tha t these a r e a s 
a r e indeed g r e a t be l ts of v e g e t a t i o n . I h a v e not 
s h o w n m a n y c a n a l s — o n l y those I s a w m a n y t imes , 
w i th e a s e a n d c e r t a i n t y . T h e finer the s e e i n g , the 
h a r d e r a n d f iner the c a n a l a p p e a r e d ; T a r t a r u s 
i a n e a r l y a l l c a s e s b e i n g h a r d a n d t h r e a d l i k e 
a g a i n s t the d e s e r t a l r e g i o n . 
T h e r e g i o n s in S. l a t i tude 6 o ° _ 8 5 ° w e r e v e r y 
d a r k e a r l y l a s t D e c e m b e r — t h e S . p o l a r c a p w a s 
se ldom very d i s t i n c t a n d o f t en diff icult to l o c a t e . 
P o w e r s u s e d w e r e x a i 4 , X 3 1 5 , a n d X 3 6 0 . 
R o b e r t B a r k e r . 
M a r s . 
[ 1 8 4 . ] — T o m e , i n c o m m o n wi th m a n y o t h e r ob-
s e r v e r s in this c o u n t r y , the a p p a r i t i o n h a s been 
one of a l m o s t c o m p l e t e d i s a p p o i n t m e n t . B e i n g cut 
of E n g l a n d a t the end of S e p t e m b e r a n d e a r l y 
O c t o b e r I m i s s e d the s p e l l of good w e a t h e r w h i c h 
p r e v a i l e d t h e n , but f r o m a b o u t thc 10th o f - O c t o b e r 
• I w a s p r e p a r e d . to s p e n d t h r e e or four h o u r * 
e v e r y e v e n i n g a t the t e l e s c o p e , a n d , in f a c t , d id 
so on * e v e r y c l e a r n i g h t up to C h r i s t m a s . W i t h 
one o u t s t a n d i n g e x c e p t i o n a n d a f e w per iods of 
f a i r def in i t ion the w e a t h e r w a s the w o r s t in my 
m e m o r y a n d r e c o r d s f o r t h c w o r k to be done . 
O f t e n a who le e v e n i n g w a s o c c u p i e d in t r y i n g to 
get the s h a p e of a s i n g l e m a r k i n g , a n d • o f ten 
wi thout s u c c e s s . T h i s w a s v e r y t a n t a l i s i n g a n d 
d i s h e a r t e n i n g , in a d d i t i o n to w h i c h I w a s f a r f r o m 
w e l l d u r i n g the p e r i o d a n d finally h a d to a b a n d o n 
the effort . 
D e f i n i t i o n i m p r o v e d a l i t t le on N o v . 20th , a l l o w -
i n g s o m e d e t a i l to be o b t a i n e d . I t w a s r a t h e r 
be t t er on the 21st, but 1 w a s qu i te u n p r e p a r e d 
f o r the m a g n i f i c e n t i m a g e on the 22nd. T h a t 
e v e n i n g w a s p a r t l y c l o u d y , w i th good b r e a k s 
b e t w e e n c l o u d — a l ight S o u t h e r l y wind a n d low 
b a r o m e t e r , 29.8. F r o m 8.20 p . m . to 9.15 p . m . I 
e n j o y e d the m o s t w o n d e r f u l v iew of M a r s in my 
e x p e r i e n c e . U s i n g a s i n g l e l e n s e.p. of 4S0, the 
i m a g e w a s a b s o l u t e l y s t e a d y a n d p e r f e c t l y s h a r p . 
I h a v e n e v e r s e e n a n y t h i n g l ike it in E n g l a n d 
a n d I doubt if M a d e i r a g a v e be t t er , a l t h o u g h out 
t h e r e it w a s not pos s ib l e to use 4S0 owing to 
h a n d d r i v i n g , except for a few m o m e n t s . I s e n d 
a c o p y of my d r a w i n g , w h i c h it is h o p e d c a n be 
r e p r o d u c e d . T h e p l a n e t w a s a m o s t l o v e l y 
p i c t u r e , g l o b u l a r in s h a p e , w i th the d e e p o r a n g e , 
the g r e y - g r e e n a n d the p o l a r c a p s , v e r y whi te 
a n d b r i l l i a n t , s t r o n g l y c o n t r a s t i n g . T h e c a n a l s 
w e r e r e m a r k a b l y w e l l s e e n , a n d with the e x c e p t i o n 
of T y p h n n i u s - O r o n t e s , w h i c h w a s wide a n d uni - * 
f o r m in tone, w e r e a l l f a i r l y n a r r o w f a i n t b a n d s , 
e a c h with a n i n t e n s e l y d a r k l ine r u n n i n g a l o n g 
the c e n t r e . E a c h d a r k l ine w a s e a s i l y v i s ib le , a n d 
wi th a l i t t le c l o s e r a t t e n t i o n the f a i n t s h a d i n g 
a l o n g the s i d e s w a s c l e a r l y n o t e d . 
D e u c a l i o n a p p e a r e d " g h o s t l y " a g a i n s t the in -
t e n s e d a r k n e s s of S a b e a s ( b r o w n i s h ) a n d the 
f a i n t e r but w i d e P a n d o r z e F r e t u r a ( g r e y - g r e e n ) . 
T h c S. p o l a r c a p w a s a b e a u t i f u l l i tt le p e a r l . 
I h a v e a v e r y s t r o n g i m p r e s s i o n t h a t t h c 
my s p h e r e . I m a y be in e r r o r , but ' this 
i m p r e s s i o n . . . 
I h o p e d a g a i n s t hope tha t the s k y w o u l d keep 
c l e a r till S o l i s c a m e on the d i s c in o r d e r to 
set t le s e v e r a l doubt fu l po in t s , b e c a u s e the de-
d u c e d in y o u r J o u r n a l , m a y we be permitted to 
s a y tha t the r e p r o d u c t i o n s do not do jus t i ce to 
the o r i g i n a l s ? 
T h e one p u b l i s h e d this w e e k is a reduction 
f r o m one t a k e n at X 4 a o o . Aad one which cxoeit i 
S T E A M R O L L E R S B Y r T H E H U N D R E D . 
A p i c ture of R o a d R o l l e r s in the m a k i n g , the 
v iew b e i n g t a k e n in the w o r k s of a firm w e l l 
k n o w n for this c l a s s of p l a n t , M e s s r s . M a r s h a l l , 
S o n s a n d C o . , L t d . , G a i n s b o r o u g h . V a r i o u s 
s t a g e s io the a s s e m b l y a r e s h o w n . 
fi nit ion h a s b e e n v e r y u n k i n d w h e n tha t o b j e c t 
( a n d a l s o S y r t i s M a j o r ) h a s been p r e s e n t e d , but 
the c l o u d s b a n k e d up a n d finished t h i n g s a t 
9.30. H o w e v e r , I h a d e n j o y e d a most g lor ious 
h o u r with the p l a n e t , a n d it m a d e up for a g r e a t 
d e a l of d i s a p p o i n t m e n t . 
E . A . L . A t t k i n s . 
S q u i r r e l s H e a t h , J a n . 28th. 
S i g m a O r l o n l a . 
[ 1 8 5 . ] — T h e l a t e s t m e a s u r e s of the c l o s e p a i r 
a r e ; — 
o JT 
1916-14 P . 307.8 D , 0.26 A i t k e n . 
1923-13 394-3 ° - 3 o M a g g i n l , . ' 
T h e l a s t m e a s u r e s w e r e m a d e with an in ter -
f e r o m e t e r . T h e s e a r e given in P r o f e s s o r F o x ' s 
note ( A n n a l s of the D e a r b o r n O b s e r v a t o r y , V o l . . 3, 
X o v . 32, 1936. 
s i h . G . M . T . 
M A R S . 
X 48o, 8 i » 
g e n e r a l t i n t - o f M a r s c h a n g e d b e t w e e n the n i g h t s 
of N o v 31 a n d 22 f rom a pa le ye l low to a d e e p 
o r a n g e — a s if the M a r t i a n a t m o s p h e r e c l e a r e d *•£ 
ye l l ow p a r t i a l l y t r a n s p a r e n t m a t t e r on the 32nd. 
T o my e y e the p l a n e t h a s g e n e r a l l y s e e m e d v e r y 
b r i l l i a n t evieo w i t h h i g h p o w e r s — d u e , I th ink, 
to a - t n i u ' y e S o w h a z e s u s p e n d e d in i ts a t m o -
p. x i o ) . . H e m e n t i o n s t h a t he f a i l e d to get 
m e a s u r e s of the c l o s e p a i r . T h i s w a s in 1918 with 
the 18J i n . R e f r a c t o r , 
T . E . " E s p i S . 
P h o t o - M i c r o g r a p h s . 
[ 186 . ]—Whi l e it is g r a t i f y i n g to \ i s to f e e s o m e 
of our s u p e x - m i c r o s c o p e p b o t o - r o i c r o g i a p h ? tepr'u-
h a v e s a i d h a s n e v e r been b e a t e n , even a t lower 
m a g n i f i c a t i o n . 
W e r e a l i s e tha t the s u r f a c e of the p n p e r on 
w h i c h U is p r i n t e d is a f a c t o r , but the print as 
r e p r o d u c e d is not e v i d e n c e of the q u a l i t y of the 
. w o r k o b t a i n a b l e A n y o n e who is i n t e r e s t e d may 
see the o r i g i n a l of this and of m a n y o t h e r s . 
L o n d o n . F . D a v i d s o n a n d C o . 
M i r r o r C o r r e c t i o n . 
t t 8 7 . ] — I n my p r e v i o u s le t ter u n d e r the above 
h e a d i n g , ' m y o b j e c t w a s to point out thc c a u s e of 
a m i s u n d e r s t a n d i n g which a r i s e s f rom time to time 
w h e n the final p r o c e s s e s a r e u n d e r d i s c u s s i o n in 
our c o l u m n s . O f a l l people , [ should have thought 
t h a t M r . E l l i s o n would have a p p r e c i a t e d the point, 
a n d I t rus t we m a y yet have s o m e t h i n g more help-
f u l f r o m his pen. H i s s u g g e s t i o n that by " f o c a l 
l e n g t h " I m e a n s o m e t h i n g e l se s h o w s how w a r y 
one h a s to be. 
I v n a y , p e r h a p s , r e p e a t the s t a t e m e n t w h i c h I 
m a d e be fore , w h i c h tvas a s fo l lows : " A perfect 
p a r a b o l i c m i r r o r of ten feet f o c a l l ength requires 
l o w e r i n g of thc outer zones if our intent ion is to 
m a k e a m i r r o r »f ten (eet six i n c h e s , sut it re-
q u i r e s d e e p e n i n g in the c e n t r e to p r o d u c e a mirror 
of nine feet six i n c h e s . " 
T h e inquiry a s to w h e t h e r I h a v e e v e r a l t e r e d 
the f o c a l l e n g t h of a m i r r o r six i n c h e s by pol i sh-
ing is d e l i g h t f u l l y n a i v e ; it r a i s e s the ques t ion 
w h e t h e r M r . E l l i s o n h a s ever m a d e a mirror of 
'the e x a c t s i ze a n d c u r v e of the d i a g r a m m a t i c 
i l l u s t r a t i o n s in h i s bonk. I f , however , he wil l now 
w i t h d r a w his eye f rom tha t h i g h l y ar t i f i c ia l point— 
the c e n t r e of c u r v a t u r e — a n d t a k e a s o m e w h a t 
b r o a d e r v iew t h a n that prov ided by a p inhole , I 
a m s u r e , not only wi l l we a g r e e but a diff iculty 
which f r e q u e n t l y b e s e t s us m a y be r e m o v e d . 
W h o a m o n g us h a s not beheld (he s a d s p e c t a c l e ? 
M r . " A " a n d M r . " B " a r e deeply c o n c e r n e d about 
t h e f innl t o u c h e s to a given m i r r o r . M r . " A " 
t r ims h i s tool and b e h a v e s g e n e r a l l y in *i m a n n e r 
whol ly di f ferent from that a d v o c a t e d by M r . ** B . ' ' 
I t 5 0 0 0 b e c o m e s a p e r s o n a l m a t t e r . But it wil l 
o f ten be found that M r . " A " is l o w e r i n g the centre 
a n d M r . * ' B " i s l o w e r i n g the outer zone. I n the 
end M r . " A ' s " mirror is s imply .( i h o r t e r focus 
t h a n M r . " B ' s . " B o t h m n y be r i g h t , their mirrors 
p e r f e c t ( for a l l we k n o w ) a n d the t r i m m i n g of 
the ir r e spec t ive tools su i ted to the f inal result . I t 
m a y or it m a y not be bet ter p r a c t i c e to follow 
M r . " B " ; on s u c h a point I cla iro no authority 
to s p e a k . But it s e e m s a pity tha t they cannot 
find c o m m o n g r o u n d a n y w h e r e — s imply b e c a u s e the 
final f o c a l length' they h a v e in mind is uns ta ted 
a n d u n c e r t a i n . - * ' A , K . H a a d a c y d c . 
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(359) — R e m i n i s c o n c e s a n d O p i n i o n s . — M r . E l i o t 
M e r l i n ' s c o m m u n i c a t i o n s in r e c e n t w e e k s u n d e r 
this t i t le h a v e g i v e n m c m u c h p l e a s u r e U> r e a d . 
H i s h i s t o r i c a l n o t e s 011 c e r t a i n t e l e s c o p e s ( p . 397) 
a n d h i s op in ions on i n s t r u m e n t s a r c of v a l u e , 
c o m i n g a s they do f r o m a m a n of m u c h e x p e r i -
e n c e , but s p e c i a l l y w a s I in teres ted , in the f i r s t 
of h i s s c r i e s ( p . 375) w h e n he w r o t e of G r e e n -
w i c h O b s e r v a t o r y u n d e r A i r y . T h i s w a s a l i t t le 
b e f o r e 'my t ime, b e c a u s e it w a s A i r y ' s r e t i r e m e n t 
and. the c o n s e q u e n t p r o m o t i o n s t h a t l e f t a v a c a n c y 
a t the bot tom of the s ta f f t h a t I w a s c a l l e d u p o n to 
fill. I w o n d e r e d w h e r e M r . M e r l i n h e a r d of A i r y 
r e p r i m a n d i n g a j u n i o r f o r s e a r c h i n g f o r a c o m e t . 
I h a v e h e a r d t h a t the i n c i d e n t a c t u a l l y h a p p e n e d , 
b u t I d i d not k n o w t h a t i t h a d b e e n m a d e p u b l i c , 
t h o u g h it w o u l d not be s u r p r i s i n g to l e a r n t h a t - , 
C a p t . N o b l e h a d told the s t o r y . I t i s g e n e r a l l y 
t o l d a s i m p l y i n g s o m e d i s c r e d i t to A i r y , but i t i s 
to be r e m e m b e r e d t h a t t h e r e is a n o t h e r w a y of 
l o o k i n g a t the m a t t e r . T a k e a s p a r a l l e l the c a s e 
of the s u p e r i n t e n d e n t o f a n e n g i n e e r i n g s h o p 
w h o f o u n d the j u n i o r a p p r e n t i c e u s i n g the b i g 
m a c h i n e out of h o u r s to m e n d h i s b i c y c l e . H e 
m e m b e r of the s taf f b e f o r e the e n d of the fo l low-
i n g y e a r wi th the f u r t h e r r e s u l t t h a t , a 50 y e a r s ' 
r e c o r d of s u n s p o t s is now a v a i l a b l e f o r d i s c u s s i o n 
to so lve the p r o b l e m of the s u n s p o t c y c l e , w h i c h , 
to my m i n d , is the g r e a t e s t in n a t u r e . 
( T o be c o n t i n u e d . ) I I . P . I l o l l i s ; 
F I F T Y Y E A R S A T T H E T E L E S C O P E . 
( 2 G 0 ) . — M r . A . A . C . E l i o t M e r l i n ' s r e m i n i s c e n c e s 
a r c of v e r y g r e a t i n t e r e s t to a m a t e u r s , a n d w c 
a r e a l l g r e a t l y i n d e b t e d to h i m for t h e m , a n d a s 
I a m now in m y f i f t y - f o u r t h yienr of a m a t e u r 
a s t r o n o m i c a l w o r k I m a y be p e r m i t t e d to a d d my 
q u o t a on p o i n t s w h i c h I m a y be a b l e to e l u c i d a t e 
f u r t h e r . '-As , r e g a r d s my l a t e l a m e n t e d f r i e n d , 
R e v . T . W . W e b b , h i s o b s e r v a t i o n b o o k s a r e a l l in 
my h a n d s , a n d it m a y be of h i s t o r i c i n t e r e s t to 
give the f o l l o w i n g e x t r a c t :— 
1S64, A u g . 26th , g o o d de f in i t ion . T h e t r i a l of 
t h c r i v a l t e l e s c o p e s , A . C l a r k , 5.5 i n . ; f o c a l l e n g t h 
8 4 ; G . W i t h , 8 i n . ; f o c a l l e n g t h 7 2 ; s i lver -on-
g l a s s . ' , \ 
€ B t f o t i s . — A . C . p o w e r 4 5 1 ; ' G . W . p o w e r 3*87. 
M o r e r a y s a n d r i n g s a n d t r e m o r s w i t h the l a t t e r , 
but a trifle s m a l l e r d i s c s a n d w i d e r p r o p o r t i o n a l 
s e p a r a t i o n . , 
A V i s i o n of t h c F u t u r e O b s e r v a t o r y , w i th V e r t i c a l T e l e s c o p e , a s s een by P r o f . G„ W . R i t c h e y . 
also- would p r o b a b l y e x p r e s s h i s d i s a p p r o v a l . But 
t h e r e is a tendency to look a t a s t r o n o m y i n a 
reverential spirit, a n d i t s p r o f e s s i o n a s s o m e t h i n g 
to which the e th i c s a n d a i m s of o r d i n a r y l i fe do 
not apply. There a r e o ther s i d e l i g h t s on A i r y t h a t 
m a y be worth telling. A s a p u n i s h m e n t f o r s o m e 
dereliction of duty he once o r d e r e d one of h i s 
s taf f to observe' all thc J u p i t e r ' s s a t e l l i t e pheno-
mena that would h.-ippen d u r i n g the c o m i n g 
week. To impress an assistant wi th the i m p o r t -
ance of his duty he once c o m p u t e d f r o m the 
available data the va lue of an . o b s e r v a t i o n of t h c 
Btoofl in hard cash. I believe t h c a m o u n t w a s 
twenty pounds. An epigram of h i s w a s t h a t no one 
knew less about the s t a r s t h a n d i d the m a n a t 
the_ Transit Circle, and t h c i m p l i c a t i o n in th i s 
was not d i sc.- our a 14 ed. I h a v e not h e a r d b e f o r e 
of the colonial astronomer Mr. M e r l i n s p e a k s of 
who called the examination of a group of s u n s p o t s 
" rather amateurish," but a s to A i r y ' s opinion on 
such a matter, sonic r e m a r k s in h i s R e p o r t of t h c 
year 1S72, on adding new b r a n c h e s to the w o r k 
of the Royal O b s e r v a t o r y , g ive his v i e w s on thc 
difference between a m a t e u r a n d p r o f e s s i o n a l 
w o r k very concisely. ) I e s a y s , " O b s e r v a -
t ions which c a n be m a d e a t a n y c o n v e n i e n t 
tim<rs, which do not r e q u i r e t e l e s c o p e s of t h e . 
largest s i ze , a n d which d o not imply; c o n s t a n t 
e x p e n s e , ougl i t to be l e f t to p r i v a t e o b s e r v e r s . 
O b s e r v a t i o n s which demand l a r g e t e l e s c o p e s , a n d • 
e s p e c i a l l y observe tions w h i c h m u s t be c a r r i e d on in 
c o n t i n u a l rout ine a n d wi th c o n s i d e r a b l e e x p e n s e c a n 
only be maintained a t a p u b l i c o b s e r v a t o r y . " H e 
thought that these c o n s i d e r a t i o n s e x c l u d e d d o u b l e -
s t a r observation, b u t fu l ly s a n c t i o n e d the u n d e r -
taking of a continued r e c o r d of the a p p e a r a n c e 
of suns puts, and in c o n s e q u e n c e the d o u b l e star 
department was not a d d e d to the O b s e r v a t o r y 
eurr lcu lurn unt i l 20 y e a r s l a t e r ; hut a s to tha 
s e c o n d dictum. Mr. E . W . M a u u d e r b e c a m e a 
rj C o r o n . B o r . — S a m e p o w e r s . A b o u t £ d i s c A . C . ; 
j r a t h e r m o r e G . W . , but A . C . by f a r the more quiet 
a n d p l e a s a n t . S t o p p i n g "down to 7 in. a n d 6 i n . , 
took off the r i n g s in G . W , 
€ I M I U U I . — S a m e p o w e r s . A b o u t i d i s c A . C . ; 
we l l d i v i d e d w i t h b l a c k s e p a r a t i o n ; G . W . 6 in . 
36 A n d r o m . — S a m e p o w e r s ; 2 d i s c . A . C . ; w ide 
G . W . , 8 a n d 6 i n . J u s t spl i t A . C . p o w e r I I I . 
i j M . P e g a s i . - A . C . I I I . ; G . W , n o ; 6 in . of, . 
G . W . do not a p p e a r f a i n t e r t h a n A . C . ; 8 I n . , m u c h 
m o r e s p l e n d i d a n d b r i l l i a n t , r e s o l u t i o n . 
a M . P i s c i u m , A . G . i n , 204, 4 5 1 ; G . W . i x n , 387. 
A l i t t le g r a n u l a t e d or s t a r r y _ A . C . ; m u c h m o r e , 
s t a r r y , a love ly s i g h t G . W . I t is not m u c h c o m -
p r e s s e d in t h c c e n t r e , a n d t h c e d g e s f a d e 
g r a d u a l l y . 
57 M . T , y r a e ; p o w e r s a s the l a s t . C e n t r e not 
d a r k ; s t a r c l o s e l y F . s e e n wi th m ; not looked 
f o r p r e v i o u s l y wi th o ther p o w e r s of A , C , but th i s 
a n d the n e b u l a in a l l po in t s b r i g h t e r a n d be t tor 
i n G . W . | 
3 C y g n i r e f u s e d a l l c e r t a i n i n f o r m a t i o n to both 
t e l e s c o p e s . 
I h a v e t a k e n f r o m L e w i s ' s co l l e c t i on of the 
' m e a s u r e s of S t r u v c ' s s t a r s the d i s t a n c e s of t h e 
d o u b l e s t a r s a t th i s e p o c h , a s f o l l o w s : — 
r; C o r o n a e , 0^.74; e B i i o t i s 2'.76; € E q u u l . , 
t ' . o s 36 A n d r o m , in.t7; 5 C y g n i at 1 t h a t e p o c h 
w a s i^ . sS a p a r t , but the s t a r s a r e so u n e q u a l 
(3 n i a g . a n d 8) t h a t it i s m o r e of a n a t m o s p h e r i c 
t e s t t h a n a n y t h i n g e l se . T h e a b o v e r e s u l t s ob-
t a i n e d by M r . W e b b m a y b e l e f t to s p e a k f o r 
t h e m s c ! v c S \ 
I h . i i ! i'i^ pr iv i l ege of k n o w i n g M r . C h a m b e r s 
p e r s o n a l l y , a n d once v i s i t ed h i s o b s e r v a t o r y , a n d 
c a n n o t e n d o r s e M r . M e r l i n ' s op in ions . A g l a n c e 
at h i s " W o r k i n g C a t a l o g u e of R e d S t a r s , " M . N . , 
U . A . S . , V o l , X L V I I . , p. 34* ( a l lows a larm ' w h a t a 
p a i n s t a k i n g p r a c t i c a l n b s e r v e r be w a s . T f c e r e a r e 
o ther p a p e r s c o m m u n i c a t e d to the R.A.S. which 
te l l the s a m e ta l e . I t m u s t be remembered that 
( t imes w e r e very d i f f eren t f rom w h a t they a r e now. 
T h e " g r e a t g u n s " in a s t r o n o m y c o n s i d e r e d that 
the s c i e n c e w a s c o m p l e t e . T h e a m a t e u r was not 
e n c o u r a g e d , a n d w c m a y be s a i d to h a v e bees ;tt 
d e a d low w a t e r . H a d M r . C h a m b e r s devoted bis 
«G in. to m i c r o m e t r i c a l w o r k h e would have met 
w i t h a s c o o l a r e c e p t i o n as B u r n h n m ' s first 
a t t e m p t s . I r e m e m b e r qui te w e l l a Icadiuj; 
a s t r o n o m e r te l l ing m e t h a t B u r n h a m ' s discovcrir-* 
m u s t he p u r e i m a g i n a t i o n ! F o r a n y o n e to discover 
n e w d o u b l e s t a r s , a n d wi th a '6 i n . , w a s con-
•sidered a n i m p o s s i b i l i t y I 
T o w L a w , C o , D u r h a m . T . E . E s p i n . 
" S W E A T I N G " O F O B S E R V A T O R I E S . 
( « 6 " i ) . — I not i ce t h a t in the i s s u e of O c t o b e r 5th 
M r . E l i o t M e r l i n m e n t i o n s the t roub le of "sweat-
i n g " i n o b s e r v a t o r i e s . A t one t ime I h a d a g r e a t 
d e a l of trouble in th i s w a y with an ord inary 
wooden o b s e r v a t o r y , but l a t e l y i t h a s been re-
bui l t w i th a n a i r s p a c e b e t w e e n the outer wall 
a n d a n i n n e r l i n i n g of a s b e s t o s s h e e t i n g . There 
is now no troub le w h a t e v e r , even in h e a v y dew, 
a n d wi th the outs ide of the s t r u c t u r e s t r e a m i n g 
wi th d a r o p v P e r h a p s this m a y help a n y o n e who 
i s t roub led wi th th i s t e n d e n c y . 
R a l p h L . R o b i n s o n . 
T H E M O O N T E S T O F A S T R O N O M I C A L 
E Y E S I G H T . 
( 2 6 2 ) . — T h e ITEtie e x p e r i m e n t which I propose 
to s u g g e s t h e r e to r e a d e r s of " O u r s , " and par-
t i c u l a r l y to a s t r o n o m i c a l o b s e r v e r s a m o n g them, 
h a s a l r e a d y been s k e t c h e d in a r e c e n t issue of 
the J o u r n a l of the B r i t i s h A s t r o n o m i c a l Associa-
t ion. T h e e x p e r i m e n t is i t s e l f so i n t e r e s t i n g , ar-.-! 
is a t the s a m e t ime so s i m p l e , t h a t I think that 
m a n y r e a d e r s m a y like', to k n o w of i t . At the 
s a m e t ime I hope this l e t t er m a y remind s on i c to 
a d d the i r r e s u l t s t o , the n u m b e r which hare 
a l r e a d y c o m e to h a n d . 
T h e e x p e r i m e n t is s imply to m a k e drawings of 
the moon wi th the n a k e d eye , to a uniform scale 
of two i n c h e s d i a m e t e r , e n t e r i n g In nil the drr;i;I 
v is ible a s a c c u r a t e l y a s p o s s i b l e , both for size, 
s h a p e , a n d pos i t ion . I d o not propose to give 
a n y s a m p l e d r a w i n g s a t p r e s e n t , because of thr-
inev i tab le u n c o n s c i o u s b i a s t h e s e would g i v e ; but 
I c a n out l ine the p o s s i b l e v a l u e of such ele-
m e n t a r y m a t e r i a l . 
T h e a m o u n t of d e t a i l in a good naked-eye 
l u n a r d r a w i n g r e s e m b l e s t h c amount of de!. i ; ' 
vis ib le on M a r s wi th a f a i r l y good te lescope . Now 
every a m a t e u r a s t r o n o m e r k n o w s tha t some people 
d r a w M a r s c o v e r e d wi th c a n a l s , o thers see only 
f a i n t s h a d i n g s t h e r e , a n d o t h e r s c o v e r his surface 
with l i t t le spot s i n s t e a d . T h e s e th ings a r e largely 
due to the p e c u l i a r i t i e s of eye a n d d r a w i n g of the 
o b s e r v e r — h i s " P e r s o n a l E q u a t i o n . " Now this per-
s o n a l e q u a t i o n c o m e s out in thc moon drawings; 
w h i c h g ive us w h a t one of my c o r r e s p o n d e n t s hns 
c a l l e d the " A s t r o n o m i c a l F i n g e r - p r i n t s " of the 
o b s e r v e r s . B u t , f u r t h e r , t h e r e is the advantage 
t h a t we c a n c o m p a r e the d r a w i n g s with telescopic 
v i e w s of t h c moon , by m e a n s of which the reality 
b e h i n d t h c s k e t c h y v i e w s of the n a k e d eye can be 
f o a n d ; a n d we c a n so find out what makes i h e 
a p p e a r a n c e of a c a n a l or a spot. O f course, f 
a m u s i n g c a n a l in the a s t r o n o m i c a l senr . c ; it 
m e a n s , a s t r a i g h t n a r r o w l ine so n e a r the l imit «f 
v i s ion t h a t not m u c h d e t a i l c a n Le made out. 
S e c o n d l y , o b s e r v e r s of the p lane t s nre s u b j e c t 
to e r r o r s in the p l a c i n g of thc marking ', »wd nr. 
we k n o w e x a c t l y t h c posit ion of o b j e c t s on the 
, s u r f a c e of the m o o n , thc n a k e d - e y e d r a w i n g s give 
. u s v a l u a b l e i n f o r m a t i o n a s to the n a t u r e and 
a m o u n t of t h e s e e r r o r s . 
A n d I h a v e not e x h a u s t e d the u s e s to which 
t h e s e d r a w i n g s c a n be put i f we get e n o u g h of 
thern. 
E a c h d r a w m g should t n k c , p e r h a p s , h a l f an 
h o u r ; they shou ld be m a d e at fu l l m o o n ; a n d T 
a i m a t six f r o m e a c h p e r s o n . Tn p a r t i c u l a r I 
-sugjrest tha t every o b s e r v e r of M a r s a t this op-
pos i t ion s h o u l d « r n d me s u c h d r a w i n g s a s a 
c o n t r o l of his o p t i c a l i d i o s y n c r a s i e s . 
B u t y o u n e e d not be a n o b s e r v e r of Mars to 
p a r t i c i p a t e . A n d a k n o w l e d g e of t h c telescope 
v iews of the m * o n i s n e i t h e r h e l p n o r h i n d r a n c e ; 
the m a r k i n g s t a k e a qni te d i f f erent a p p e a r a n c e 
wi th the n a k e d eye I T h o m a s L . M a c D o n n l d . 
[ O w i n g to e x t r e m e p r e s s u r e on o u r s p a c e it h a s 
been n e c e s s a r y to ho ld over n u m e r o u s l e t t e r s , In -
uhnl lnR tho uoJtfc i u b U l r o a u t uf Mr, E l l * 1 MinlJu'n 
" ' R e m i n i s c e n c e s . " — E D I T O K . ] 
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